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PREFACE
On 27th-30th May 2007 the Worldwide Congress on Materials and Manufacturing Engineering and
Technology COMMENT'2007 is taking place. The COMMENT'2007 Worldwide Congress is organised under
the patronage of the World Academy of Materials and Manufacturing Engineering and the close cooperation with
the Association of Computational Materials Science and Surface Engineering. The Opening Ceremony of the
COMMENT’2007 Congress is organised in the Main Hall of Collegium Novum of the the oldest Polish
Jagiellonian University in Cracow, launched in 1364 by the Polish King - Casimirus the Great. In the framework
of the Opening Ceremony of the COMMENT’2007 Congress 5 eminent scientific lectures will be given. The
next 40 invited lectures and selected from ca. 300, which were submitted for the presentation during
COMMENT'2007 Worldwide Congress will be given by distinguished Scientists from ca.40 countries all over
the World, during the Plenary Sessions in the next 2 days in the conference rooms of the very modern Mercure
Kasprowy Hotel in Zakopane, in the Tatra Mountains, which is the most famous summer paradise and winter
sports capital in Poland. The rest of ca. 250 contributed papers will be presented in Zakopane on 5 Poster
Sessions. These papers will be presented in the first part of the First Plenary Session. During the Opening
Ceremony also the concert of MoCarta Group will take place. That outstanding quartet promoting in the original
way the classic music surely will intrigue with its artistry the delegates of the COMMENT'2007 Worldwide
Congress. Surely sounds of their music will superbly sound in the historic interiors of Collegium Novum. In the
afternoon after the Opening Ceremony and a lunch in historical Hawełka’s Restaurant on the Main Market Place
in Cracow, the sightseeing of the Royal Castle Wawel in Cracow is foreseen. The visit in those outstanding
interiors and among valuable monuments of Polish history surely will deliver unforgettable impressions to the
delegates of COMMENT'2007 Worldwide Congress. Of course the most important part of the COMMENT'2007
Worldwide Congress will be the Plenary and the Poster Sessions. Ca. 300 papers were qualified for the
presentation during the COMMENT'2007 Worldwide Congress after the achievement of positive reviews of at
least two reviewers. The Folkloristic Dinner in the Highlanders’ Shanty will take place on the one evening and
the Congress Banquet Dinner is foreseen on the next day also in Zakopane.
This year the COMMENT'2007 Worldwide Congress is organised for the second time in the history. The
COMMENT'2007 Worldwide Congress is accompanied by the General Assembly of the World Academy of
Materials and Manufacturing Engineering, the General Assembly of the Association of Computational Materials
Science and Surface Engineering, meetings of the Bodies of the Polish Academy of Sciences. The main aim of
the COMMENT'2007 Worldwide Congress is to comment and discuss the new trends of the development of
materials and manufacturing engineering and technologies during the next decades of the 21st century. The
COMMENT'2007 Congress is a federation of the following independent and very traditional Conferences which
are organised for many years: the 15th Jubilee International Scientific Conference on Achievements in
Mechanical and Materials Engineering AMME’2007, the 13th International Scientific Conference on
Contemporary Achievements in Mechanics, Manufacturing and Materials Science CAM3S'2007, the
Bidisciplinary Occasional Scientific Sessions BOSS'2007, the Scientific Conference on Polymeric Materials
Engineering POLYMERS'2007, the Scientific Conference on Contemporary Achievements in Biomaterials and
Biomedical Engineering CABBE'2007, the International Scientific Conference on Foundry Technologies
FOUND'2007 and the Scientific Conference on Total Management in Manufacturing Technologies TMMT'2007.
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A very important accompanying event of the COMMENT'2007 Worldwide Congress is again the Congress of
Scientific Circles CO-KÓŁ, which took place in Gliwice, Poland in the period preceding the main event.
I wish fruitful debates and time nicely spent in Poland to all the COMMENT’2007 Worldwide Congress
delegates. The visit in the oldest Polish Jagiellonian University in Cracow, in interiors of the Royal Castle on the
Wawel Hill, and in Zakopane will be conducive to it. However, I am convinced the most important reason for the
satisfaction in the COMMENT’2007 Worldwide Congress will be the participation in very attractive scientific
and content-related debates in the Plenary Sessions, and also the active participation in the Poster Sessions. I wish
that my conviction was shared with as great number of COMMENT’2007 Worldwide Congress delegates as
possible.
In that place with great pleasure I would like to thank the P.T. Authors of lectures and papers included in
the Congress Programme for the efforts put in their preparation, the reviewers for their evaluation, the members
of the Editorial Office for their outworking and preparation for print. I hope that this activity will bring
advantages to all COMMENT’2007 Worldwide Congress delegates. The special thanks goes to Fellows of the
World Academy of Materials and Manufacturing Engineering and the Members of the Association of
Computational Materials Science and Surface Engineering, who personally and numerously participate in the
COMMENT'2007 Worldwide Congress, taking in that way the patronage of those institutions over that
important worldwide scientific event. I would like to thank Guests and Delegates who arrived from over 40 world
countries, including the ones from over 20 out of Europe and such remote ones as: Chile, Brazil, Canada, the
United States of America, Japan, China, Australia, Egypt and Nigeria. I am proud similarly to many delegates
from Poland that our country is so numerously visited by you for what I thank you very much. The warm thanks
goes to the broad team of my closest co-workers - the staff of the Institute of Engineering Materials and
Biomaterials and especially of the Division of Materials Processing Technologies, Management and Computer
Techniques in Materials Science of my mother Silesian University of Technology in Gliwice, Poland for the
efforts connected with all organisational activities put in the preparation the COMMENT'2007 Worldwide
Congress and the realisation of that important and big scientific event. With the great emotion I would like to
thank Professor Maria Helena Robert from Brazil and a very big team of my Friends from very many countries of
the World, who made a great effort dedicated personally and especially for me. I thank all the people who are
friendly for me and greet them sincerely.
To the traditions of conferences of series on Achievements in Mechanical and Materials Engineering
AMME, organised at present in the framework of the COMMENT'2007 Worldwide Congress, the yearly handing
of honorary awards of the Prof. Fryderyk Staub Golden Owl for achievements in promoting the Polish science
and higher education on the international arena and achievements in collaboration with the Polish scientific
community of materials and manufacturing engineering to eminent scientists nominated by the Chapter belong.
So far the very prestigious awards have been achieved by outstanding scientists from many countries of the world
in the following order: Prof. M.H. Van de Voorde – Belgium, Prof. F.W. Travis – the United Kingdom, Prof.
J.M. Torralba Castello – Spain, Prof. M.H. Robert – Brasil, Prof. B.I. Tomov – Bulgaria, Prof. M.S.J. Hashmi –
Ireland, Prof. Y. Katz – Israel, Prof. M. Zitnansky - Slovakia, Prof. J. Kopač – Slovenia, Prof. B. Smoljan –
Croatia, Prof. B. Levenfeld - Spain, Prof. M. Rosso – Italy, Prof. J. Koutsky – Czech Republic, Prof. Y.T. Im –
South Korea, Prof. P. Siffert - France, late Prof. Y. Rudavskiy – Ukraine, Prof. J. Sokolowski - Canada, Prof. S.
Fassois - Greece, and Prof. T. Haga - Japan. Many of them participate constantly also this year in the
COMMENT'2007 Worldwide Congress. For a quarter of a century Prof. Fryderyk Staub Dr h.c. directed the
Department of Materials Science of the Silesian University of Technology which traditions took successively
created institutes: ca. 35 years ago of Materials Science, and 10 years ago - of Engineering Materials and
Biomaterials. That is why this time the COMMENT'2007 Worldwide Congress is connected with the 10th
anniversary of the Institute of Engineering Materials and Biomaterials of the Silesian University of Technology,
one of the main Congress Organisers.

Preface
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I have a great honour to announce that honorary awards of the Prof. Fryderyk Staub Golden Owl for
achievements in promoting the Polish science and higher education on the international arena and achievements
in collaboration with the Polish scientific community of materials and manufacturing engineering in 2007 is
achieved by:
•
Prof. G.M. Drapak (Ukraine)
•
Prof. M.J. Tan (Singapore)
•
Prof. P.K.D.V. Yarlagadda (Australia)
On behalf of the members of the Chapter of the COMMENT'2007 Worldwide Congress delegates and
my own I congratulate and wish further successes in the scientific and organisational activeness to the awarded
eminent Scientists representing 3 Continents: Asia, Australia and Europe and also wish them happiness in their
private lives and further years in good health.
I would like to announce that for the first time the handing of the Professor Jan Adamczyk Honorary
Award of the World Academy of Materials and Manufacturing Engineering for a young scientist for a
distinguished PhD or DSc thesis will take place during this AMME’2007 Conference. Professor Jan Adamczyk,
died suddenly in 2007, was a Fellow of the WAMME, and for many years was the Director of the Institute of
Materials Science and 9 years Deputy Director of the Institute of Engineering Materials and Biomaterials of the
Silesian University of Technology in Gliwice, Poland.
I have a great honour to announce that the Chapter is handed this honorary award for 2007 to:
•
Dr Tomasz Tański (Poland)
for his PhD thesis on magnesium alloys, prepared under my personal supervisory.
I congratulate him sincerely and am happy even more because he belongs to the team of the youngest out
of my most outstanding Alumni.
I wish nice time spent in Poland and very many scientific expressions to all COMMENT'2007
Worldwide Congress delegates.

Prof. L.A. Dobrzański Dr. H.C.
Chairman
of the Programme and Organising Committees
of the Worldwide Congress on Materials and Manufacturing
Engineering and Technology COMMENT’2007
President
of the World Academy of Materials and Manufacturing
Engineering WAMME
Gliwice-Zakopane, May 2007
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Main information on organisation of the COMMENT’2007 Congress

TIME LIMITS OF PRESENTATIONS
General time limits of presentations are as
follows: opening lectures – 15 minutes, general
lectures - 15 minutes. Discussions will follow all
presentations in a session within its time span.

MULTIMEDIA DESK

Since 27th-30th May 2007
Mercure Kasprowy Hotel
ul. Szymaszkowa bn
34-500 Zakopane, Poland
Phone:
+48 18 201 40 11
Fax:
+48 18 201 57 00
E-mail:
mer.kasprowy@orbis.pl

Multimedia desk will assist all speakers
with multimedia projectors.

POSTER SESSIONS
The poster surface is 645 mm x 1000 mm and a
poster can be prepared for the presentation as one
piece or as a set of 8 (horizontally) or 9 (vertically)
sheets of A4 papers (measuring 210mm x 297 mm).
On the poster there should be written a paper title,
initials and surnames of authors together with their
affiliation and country of origin. The authors are to
put their papers personally on the easels on which
their paper identification number will be shown 15
minutes before the beginning of a suitable poster
session.

REGISTRATION
27th May 2007 at 1600 - 1900
Reception
in the Mercure Kasprowy Hotel in Zakopane

ACCOMMODATION, TRANSPORTATION
AND MEALS

Organisers ensure accommodation and meals for
the delegates of the COMMENT’2007 Congress on
27th May (supper) to 30th May (lunch) 2007 in the
Mercure Kasprowy Hotel in Zakopane (according to
individual arrangements and payments). Rooms in
Zakopane should be left till 12:00. Luggage should
be left in the left luggage office of the reception of
the Hotel.

ADDITIONAL ACCOMMODATION
In order to book a room in the Mercure Kasprowy
Hotel before 27th May and/or keep it on 30th May
2007 after 12:00, it is necessary to indicate the
suitable dates in the accommodation and additional
services form during the on-line registration and pay
the additional charge per each additional night
(without meals) which will be added automatically
to a given delegate receipt.
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GENERAL COMMENT’2007
(The whole COMMENT’2007 Programme is
DAY SCHEDULE

SUNDAY
27th May 2007
Special Day schedule

MONDAY
28th May 2007
Breakfast*
6:30–7:30

BREAKFAST

7.30
Bus Transfer
from Zakopane to Cracow*

09:00 – 11:00
SESSION

11:00 – 11:30 09:00 – 13:00
COFFEE
POSTER
BREAK
SESSION

10:00–13:00
Opening Ceremony
in the Main Hall of Collegium Novum
in Cracow
with the Concert

11:30 – 13:30
SESSION

13:30 – 15:00
LUNCH

Lunch*

15:15–16:00
Walking in the Centre of Cracow*
15:00 – 17:00
SESSION

15:00 – 19:30
POSTER
17:00 – 17:30
SESSION
COFFEE
BREAK

16:00–19:00
Reception
(AMME and CAM3S conferences)

the Mercure Kasprowy Hotel
in Zakopane*

17.30
Bus Transfer
from Cracow to
Zakopane*

17:30 – 19:30
SESSION

21:00
DINNER

16:00–19:00
16:00–17:30
Reception
Sightseeing of
historical interiors of CABBE, FOUND,
POLYMERS,
the Wawel Royal
Castle in Cracow* TMMT Conferences

20:00
Welcome and Cocktail Dinner**
(official dress)

*only for AMME and CAM3S conferences delegates;

the Mercure Kasprowy
Hotel in Zakopane

21:00
Folkloristic Dinner**
(casual dress)

**only for persons who have received the special invitations
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CONGRESS TIMETABLE
prepared according to the state on 30th April 2007)
TUESDAY
29th May 2007

WEDNESDAY
30th May 2007

Breakfast
7:00–8:00

Breakfast
7:00–9:00

8:00–8:10
Opening of CABBE, FOUND,
POLYMERS, TMMT Conferences
Room A+B+C
8:10–9:00
Opening of Poster Session
Room A+B+C

Poster Session A
AMME, CAM3S
Poster Room

General Session D
Room A+B+C

Poster Session D
AMME, CABBE, FOUND,
POLYMERS, TMMT
Poster Room

General Session A
Room A+B+C
Coffee break

Coffee break

Open Session of the General Assembly of the World Academy
of Materials and Manufacturing Engineering on the occasion of
the 60th Anniversary Birthday of Prof. Leszek A. Dobrzanski
Dr h.c. President of the WAMME Academy

General Session E
Room A+B+C

Room A+B+C

13:30 – 13:45
Closing Ceremony
Room A+B+C

Lunch

Lunch

Poster Session B
AMME, CAM3S
Poster Room

General Session B
Room A+B+C

Coffee break

General Session C
Room A+B+C

Poster Session C
AMME, CAM3S
Poster Room

21:00
Banquet Dinner**
(official dress)
*only for AMME and CAM3S conferences delegates;

**only for persons who have received the special invitations

30

Worldwide Congress on Materials and Manufacturing Engineering and Technology COMMENT’2007

27th May 2007

SUNDAY

Mercure Kasprowy Hotel, Zakopane

Time

Schedule

1600 – 1900

Registration AMME and CAM3S*

2000 – 2200

Welcome and Coctail Dinner**

*only for AMME and CAM3S conferences delegates
**only for persons who have received the special invitations
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28th May 2007

MONDAY

Mercure Kasprowy Hotel, Zakopane
Main Hall of Collegium Novum, Cracow

Time

Schedule

630 – 730

Breakfast*

730

Bus Transfer from Zakopane to Cracow*

1000 – 1300

Opening Ceremony in the Main Hall of Collegium Novum in Cracow with the Concert

1330 – 1515

Lunch*

1515 – 1600

Walking in the Centre of Cracow*

1600 – 1730

Sightseeing of historical interiors of the Wawel Royal Castle in Cracow*

1600 – 1900

Reception CABBE, FOUND, POLYMERS, TMMT Conferences - Mercure Kasprowy Hotel, Zakopane

1730

Bus Transfer from Cracow to Zakopane*

2100

Folkloristic Dinner**

*only for AMME and CAM3S conferences delegates
**only for persons who have received the special invitations
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Monday 28th May 2007

I. OPENING CEREMONY
1000 – 1300

Main Hall of Collegium Novum, Cracow

Chairpersons:
Prof. Leszek A. Dobrzanski (Poland) – President of the World Academy of Materials and Manufacturing Engineering WAMME
Prof. Maria Helena Robert (Brazil) – Deputy President of the WAMME
Prof. Mark J. Jackson (USA) – Deputy President of the WAMME
Prof. Józef Gawlik (Poland) – Rector of the Cracow Univeristy of Technology
Prof. Wladyslaw Wlosinski (Poland) – President of the 4th Division of Technical Sciences of the Polish Academy of Sciences
I.1. Opening Address of Prof. Leszek A. Dobrzanski
President of the World Academy WAMME
Chairman of the Programme and Organising Committees of the COMMENT’2007 Congress
I.2. Handing the honorary awards of the Prof. Fryderyk Staub Golden Owl for 2007 for achievements in
promoting the Polish science and higher education on the international arena and in collaboration with the
Polish scientific community of materials and manufacturing engineering
Prof. G.M. Drapak (Ukraine)
Prof. M.J. Tan (Singapore)
Prof. K.D.V.P. Yarlagadda (Australia)
I.3. Handing the honorary award of the Prof. Jan Adamczyk of the World Academy of Materials and
Manufacturing Engineering for a young scientist for a distinguished PhD or DSc thesis for 2007
Dr Tomasz Tanski (Poland)
I.4. Occasional speeches
Prof. M. Skyba (Ukraine) – Rector of the Khmelnitskiy National University
Dr K. Stephens (United Kingdom) – Director of the Division in Poland of the British Standard Institution
I.5. Opening lectures
Prof. M.J. Jackson (USA)
Modelling of fracture wear in vitrified cBN grinding wheels (1.91)
11:00-11:15 Prof. S. Mitura (Poland)
NanoDiamonds (1.326)
10:45-11:00

I.6. Award holders’ lectures
Prof. M.J. Tan (Singapore)
Co-authors: K.M.: Liew (Hong Kong), Tan H. (Singapore)
Cavitation and grain growth during superplastic forming (1.52)
11:30-11:45 Prof. K.D.V.P. Yarlagadda (Australia)
Co-authors: P. Praveen (Australia), V.K. Madasu (Australia), S.Rhee (Korea)
Detection of short circuit in pulse gas metal arc welding process (1.192)
11:45-12:00 Dr T. Tanski (Poland)
Co-authors: L.A. Dobrzanski (Poland), J. Domagala (Poland), L. Cizek (Czech Republic)
Mechanical properties of magnesium casting alloys (1.28)
11:15-11:30

I.7. Concert
12:00-13:00 “Grupa MoCarta”
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29th May 2007

TUESDAY

Mercure Kasprowy Hotel, Zakopane

Time

Schedule

700 – 800

Breakfast

800 – 810

Opening of CABBE, FOUND, POLYMERS, TMMT Conferences

810 – 900

Opening of Poster Sessions

900 – 1100

General Session A

900 – 1100

Poster Session A: AMME, CAM3S

1100 – 1130

Coffee break

1130 – 1330

Open Session of the General Assembly of the World Academy of Materials and Manufacturing
Engineering on the occasion of the 60th Anniversary of the brithday of Prof. Leszek A. Dobrzanski
Dr h.c. President of the WAMME Academy

1330 – 1500

Lunch

1500 – 1700

General Session B

1500 – 1700

Poster Session B: AMME, CAM3S

1700 – 1730

Coffee break

1730 – 1930

General Session C

1730 – 1930

Poster Session C: AMME, CAM3S

2100

Banquet Dinner**

**only for persons who have received the special invitations
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OPENING OF CABBE, FOUND, TMMT, POLYMERS
CONFERENCES
800 – 810

Tuesday 29th May 2007
Mercure Kasprowy Hotel, Zakopane
Room A+B+C

Prof. Leszek A. Dobrzanski (Gliwice, Poland)

Tuesday 29th May 2007

OPENING OF POSTER SESSIONS
810 – 900

Mercure Kasprowy Hotel, Zakopane
Room A+B+C

Prof. Leszek A. Dobrzanski (Gliwice, Poland) and Dr Miroslaw Bonek (Gliwice, Poland)
Presentation of the topics and groups of authors participating in the Poster Sessions

Tuesday 29th May 2007

II. GENERAL SESSION A
900 – 1100

Mercure Kasprowy Hotel, Zakopane
Room A+B+C

Chairpersons:
Prof. Ming-Jen Tan (Singapore)
Prof. K.D.V. Prasad Yarlagadda (Australia)
Prof. Jerzy Nowacki (Poland)
II.1.

Robert M.H. (Campinas, Brazil)
New developments and perspectives in the technology of semi-solid metallic alloys (1.369)

II.2.

Im Y.T. (Daejeon, Korea)
Co-authors: Lee H.W. (Daejeon, Korea), Lee H.C. (Daejeon, Korea), Awais M. (Daejeon, Korea), Jin Y.G. (Daejeon,
Korea), Jung K.H. (Daejeon, Korea), Jung K.H. (Daejeon, Korea)
Research activities of computer-aided materials processing laboratory (1.54)

II.3.

Katz Y. (Minneapolis, United States)
Co-authors: Tymiak N. (Minneapolis, United States), Gerberich W.W. (Minneapolis, United States)
Local approach contributions into the global view of the mechanical crack-tip environment formulation (1.278)

II.4.

Wifi A. (Giza, Egypt)
Co-author: Mosallam A. (Giza, Egypt)
Some aspects of blank-holder force schemes in deep drawing process (1.347)

II.5.

Kopac J. (Ljubljana, Slovenia)
High precision machining on high speed machines (1.322)

II.6.

Swider J. (Gliwice, Poland)
Research projects and university education in mechatronics and robotics (1.293)

II.7.

Hocheng H. (Hsinchu, Taiwan)
Co-author: Nien C.C. (Hsinchu, Taiwan)
A review of monitoring for nanoimprinting (1.83)

II.8.

Hunter R. (Temuco, Chile)
Co-authors: Alister F. (Temuco, Chile), Moller J. (Temuco, Chile), Alister J. (Temuco, Chile)
A new approach to modelling and designing mono-block dental implants (1.240)
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III. OPEN SESSION OF THE GENERAL ASSEMBLY OF THE WORLD ACADEMY OF
MATERIALS AND MANUFACTURING ENGINEERING ON THE OCCASION OF THE
60th ANNIVERSARY OF THE BIRTHDAY OF PROF. LESZEK A. DOBRZANSKI DR H.C.
PRESIDENT OF THE WAMME ACADEMY

Tuesday 29th May 2007
1130 – 1330

Mercure Kasprowy Hotel, Zakopane
Room A+B+C

Chairpersons:
Prof. Maria Helena Robert (Brazil)
Prof. Mark J. Jackson (USA)
Prof. Wojciech Zielinski (Poland)
Prof. Marek Hetmanczyk (Poland)
Prof. Jerzy Swider (Poland)
Prof. Grigorij Drapak (Ukraine)
Prof. Mykola Skyba (Ukraine)

III.1. Prof. Maria Helena Robert (Campinas, Brazil)
Introduction
III.2. Prof. Jerzy Swider (Gliwice, Poland)
Eulogy of the outstanding achievements in the activity of Prof. Leszek A. Dobrzanski
III.3. Prof. Wojciech Zielinski (Gliwice, Poland)
Occasional speech
III.4. Prof. Swadhin Ghosh (Lohmar, Germany)
Occasional speech
III.5. Addresses of Fellows of the WAMME Academy and invited Guests
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IV. GENERAL SESSION B
1500 – 1700

Tuesday 29th May 2007
Mercure Kasprowy Hotel, Zakopane
Room A+B+C

Chairpersons:
Prof. Janez Kopac (Slovenia)
Prof. Abdalla S. Wifi (Egypt)
Prof. Ryszard Nowosielski (Poland)

IV.1. Nowacki J. (Szczecin, Poland)
Phosphorus in iron alloys surface engineering (1.58)
IV.2. Smoljan B. (Rijeka, Croatia)
Co-authors: Smokvina Hanza S. (Rijeka, Croatia), Tomasic N. (Rijeka, Croatia), Iljkic D. (Rijeka, Croatia)
Computer simulation of microstructure transformation in heat treatment processes (1.341)
IV.3. Ekinovic S. (Zenica, Bosnia and Herzegovina)
Co-author: Saric E. (Gradacac, Bosnia and Herzegovina)
Optimization of the composing part of hand brake mechanism (1.120)
IV.4. Sokolowski J.H. (Windsor, Canada)
Co-authors: Dobrzanski L.A. (Gliwice, Poland), Kasprzak M. (Gliwice, Poland), Kasprzak W. (Gliwice, Poland)
A novel approach to the design and optimization of aluminum cast component heat treatment processes using
advanced UMSA physical simulations (1.360)
IV.5. Bayraktar E. (Paris, France)
Co-authors: Xue H. (Xian, China), Bathias C. (Paris, France)
Damage mechanisms of Ti-Al intermetallics in three point ultrasonic bending fatigue (1.46)
IV.6. Jedrzejewski J. (Wroclaw, Poland)
Co-authors: Modrzycki W. (Wroclaw, Poland), Kowal Z. (Wroclaw, Poland), Kwasny W. (Wroclaw, Poland),
Winiarski Z. (Wroclaw, Poland)
Precise modelling of HSC machine tool thermal behaviour (1.194)
IV.7. Tisza M. (Miskolc, Hungary)
Recent achievements in computer aided process planning and numerical modelling of sheet metal forming processes (1.190)
IV.8. Qamar S.Z. (Al-Khodh, Oman)
Co-authors: Sheikh A.K. (Al-Khoudh, Oman), Arif A.F.M. (Al-Khoudh, Oman), Pervez T. (Al-Khodh, Oman),
Siddiqui R.A. (Al-Khodh, Oman)
Heat treatment of a hot-work die steel (1.66)
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Tuesday 29th May 2007

V. GENERAL SESSION C
1730 – 1930

Mercure Kasprowy Hotel, Zakopane
Room A+B+C

Chairpersons:
Prof. Emin Bayraktar (France)
Prof. Sabahudin Ekinovic (Bosnia and Herzegovina)
Prof. Jan Szajnar (Poland)

V.1.

Grum J. (Ljubljana, Slovenia)
Comparison of different techniques of laser surface hardening (1.321)

V.2.

Trojanova Z. (Praha, Czech Republic)
Co-author: Lukac P. (Praha, Czech Republic)
Deformation behaviour of ZC63 magnesium matrix composite (1.136)

V.3.

Zenkiewicz M. (Bydgoszcz, Poland)
Methods for the calculation of surface free energy of solids (1.96)

V.4.

Toshkov V. C. (Sofia, Bulgaria)
Co-authors: Russev R. (Varna, Bulgaria), Madjorov T. (Sofia, Bulgaria), Russeva E. (Varna, Bulgaria)
On low temperature ion nitriding of austenitic stainless steel AISI 316 (1.233)

V.5.

Pawlak Z. (Brisbane, Australia)
Co-authors: Kotynska J. (Bialystok, Poland), Figaszewski Z.A. (Bialystok, Poland), Olofinjana A.O. (Jalan Tungku,
Brunei), Gadomski A. (Bydgoszcz, Poland), Gudaniec A. (Warsaw, Poland)
Impact of the charge density of phospholipid bilayers on lubrication of articular cartilage surfaces (1.261)

V.6.

Stoic A. (Slavonski Brod, Croatia)
Co-authors: Svinjarevic G. (Belisce, Croatia), Kopac J. (Ljubljana, Slovenia)
Implementation of cutting tool management system (1.247)

V.7.

Bhargava R. R. (Roorkee, India)
Co-author: Setia A. (Roorkee, India)
Crack arrest model for a piezoelectric strip subjected to Mode-I loadings (1.85)

V.8.

Lee W.B. (Kowloon, Hong Kong)
Co-authors: Cheung C.F. (Kowloon, Hong Kong), To S. (Kowloon, Hong Kong)
Multi-scale modeling of surface topography in single-point diamond turning (1.323)
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POSTER SESSION A: AMME, CAM3S
900 – 1100, Tuesday 29th May 2007

Mercure Kasprowy Hotel, Zakopane
Poster Room

Session commissioners:
Dr Krzysztof Lukaszkowicz (Poland)
Dr Daniel Pakula (Poland)

A.1.

Absi-Alfaro S. (Brasilia, Brazil), Vargas J.E. (Brasilia, Brazil), Wolff M.A. (Brasilia, Brazil), Vilarinho L.O.
(Brasilia, Brazil)
Comparison between AC and MF-DC resistance spot welding by using high speed filming (1.253)

A.2.

Bajor T. (Czestochowa, Poland), Muskalski Z. (Czestochowa, Poland), Wiewiorowska S. (Czestochowa, Poland),
Pilarczyk J.W. (Czestochowa, Poland)
Influence of the heat treatment on the mechanical properties and structure of TWIP steel in wires (1.217)

A.3.

Bala P. (Cracow, Poland), Pacyna J. (Cracow, Poland), Krawczyk J. (Cracow, Poland)
The kinetics of phase transformations during tempering in the new hot working steel (1.234)

A.4.

Batalha G.F. (Sao Paulo, Brazil), Delijaicov S. (Sao Bernardo do Campo, Brazil), Aguiar J.B. (Sao Paulo, Brazil),
Bordinassi E.C. (Sao Caetano do Sul, Brazil), Stipkovic Filho M. (Sao Caetano do Sul, Brazil)
Residual stresses modeling in hard turning and its correlation with the cutting forces (1.171)

A.5.

Buchacz A. (Gliwice, Poland)
Comparison of solutions obtained by exact and similar methods for vibrating shafts (1.209)

A.6.

Caban R. (Czestochowa, Poland), Nitkiewicz Z. (Czestochowa, Poland)
Investigations of the structure of composites of PP/GF by means of X-ray methods (1.133)

A.7.

Da Silva Botelho T. (Paris, France), Isac N. (Paris, France), Bayraktar E. (Paris, France)
Modelling of damage initiation mechanism in rubber sheet composites under the static loading (1.45)

A.8.

Diveyev B. (Lviv, Ukraine)
Loss factor prediction for laminated plates (1.84)

A.9.

Dobrzanski J. (Gliwice, Poland), Sroka M. (Gliwice, Poland)
Computer aided classification of internal damages the chromium-molybdenum steels after creep service (1.272)

A.10. Dobrzanski L.A. (Gliwice, Poland), Otreba J. (Gliwice, Poland), Brytan Z. (Gliwice, Poland), Rosso M. (Torino, Italy)
Utilization of sinter-hardening treatment for various sintered steels (1.287)
A.11. Dobrzanski L.A. (Gliwice, Poland), Dolzanska B. (Gliwice, Poland), Matula G. (Gliwice, Poland)
Influence of hard ceramic particles on structure and properties of TGM (1.297)
A.12. Dobrzanski L.A. (Gliwice, Poland), Wosinska L. (Gliwice, Poland), Mikula J. (Gliwice, Poland), Golombek K.
(Gliwice, Poland), Gawarecki T. (Gliwice, Poland)
Investigation of hard gradient PVD (Ti,Al,Si)N coating (1.299)
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A.13. Dobrzanski L.A. (Gliwice, Poland), Kremzer M. (Gliwice, Poland), Nagel A. (Aalen, Poland)
Application of pressure infiltration to the manufacturing of aluminum matrix composite materials with different
reinforcement shape (1.311)
A.14. Drak M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Hard magnetic materials Nd-Fe-B/Fe with epoxy resin matrix (1.15)
A.15. Fayza A. (Tunis, Tunisia), Zghal A. (Tunis, Tunisia), Bayraktar E. (Paris, France)
Analytic and experimental study for light alloy aluminium panels under compression (1.353)
A.16. Golombek K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Hard and wear resistant coatings for cutting tools (1.333)
A.17. Greger M. (Ostrava, Czech Republic), Kocich R. (Ostrava, Czech Republic), Cizek L. (Ostrava, Poland)
Superplastic properties of magnesium alloys (1.176)
A.18. Gustof P. (Katowice, Poland), Hornik A. (Katowice, Poland)
Modelling of the heat loads of the engine valves and the accuracy of calculations (1.50)
A.19. Hajduk B. (Zabrze, Poland), Weszka J. (Gliwice, Poland), Jarzabek B. (Zabrze, Poland), Jurusik J. (Zabrze, Poland),
Domanski M. (Zabrze, Poland)
Physical properties of polyazomethine thin films doped with iodine (1.315)
A.20. Hetmanczyk M. (Katowice, Poland), Swadzba L. (Katowice, Poland), Mendala B. (Katowice, Poland)
Advanced materials and protective coatings in aero-engines application (1.359)
A.21. Jackson M.J. (West Lafayette, United States), Robinson G.M. (West Lafayette, United States), Morrell J.S. (West
Lafayette, United States)
Machining M42 tool steel using nanostructured coated cutting tools (1.78)
A.22. Jamroziak K. (Wroclaw, Poland)
Analysis of a degenerated standard model in the piercing process (1.122)
A.23. Kajzer W. (Gliwice, Poland), Marciniak J. (Gliwice, Poland)
Experimental and numerical analysis of urological stents (1.198)
A.24. Karjust K. (Tallinn, Estonia), Kuttner R. (Tallinn, Estonia), Pohlak M. (Tallinn, Estonia)
Technology design of composite parts (1.104)
A.25. Krenczyk D. (Gliwice, Poland), Dobrzanska-Danikiewicz A. (Gliwice, Poland)
Required buffer capacities in assembly systems (1.231)
A.26. Lee S.W. (Incheon, Korea), Shin D. (Incheon, Korea), Byun C. (Incheon, Korea), Yang H.J. (Jeongwang-dong,
Korea), Paek I. (Jeongwang-dong, Korea)
Modified design for the Poppet in check valves (1.126)
A.27. Lenik K. (Lublin, Poland), Pashechko M. (Lublin, Poland), Kondyr A. (Lviv, Ukraine), Bohun L. (Lviv, Ukraine),
Lenik Z. (Lviv, Ukraine)
Calculation of phase equilibrium in Fe-B-C-O system (1.306)
A.28. Lukaszkowicz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Pancielejko M. (Koszalin, Poland)
Mechanical properties of the PVD gradient coatings deposited onto the hot work tool steel X40CrMoV5-1 (1.169)
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A.29. Madejski J. (Gliwice, Poland)
Modelling of the manufacturing system objects interactions (1.332)
A.30. Marciniak J. (Gliwice, Poland), Tyrlik-Held J. (Gliwice, Poland), Walke W. (Gliwice, Poland), Paszenda Z. (Gliwice,
Poland)
Corrosion resistance of Cr-Ni-Mo steel after sterilization process (1.223)
A.31. Mikula J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
PVD and CVD coating systems on oxide tool ceramics (1.303)
A.32. Naplocha K. (Wroclaw, Poland), Granat K. (Wroclaw, Poland)
The structure and properties of hybrid preforms for composites (1.13)
A.33. Novinrooz A.J. (Karaj, Iran), Afshari N. (Karaj, Iran), Seyedi H. (Karaj, Iran)
Improvement of hardness and corrosion resistance of SS-420 by Cr+TiN coatings (1.14)
A.34. Pakula D. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Investigation of the structure and properties of PVD and CVD coatings deposited on the Si3N4 nitride ceramics (1.294)
A.35. Paliska G. (Koromacno, Croatia), Pavletic D. (Rijeka, Croatia), Sokovic M. (Ljubljana, Slovenia)
Quality tools – systematic use in process industry (1.207)
A.36. Poloczek T. (Netphen-Deuz, Germany), Griner S. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland)
Crystallization process of Ni-base metallic glasses by electrical resistance measurements (1.137)
A.37. Qamar S.Z. (Al-Khodh, Oman), Pervez T. (Al-Khodh, Oman), Siddiqui R.A. (Al-Khodh, Oman), Sheikh A.K.
(Dhahran, Saudi Arabia), Arif A.F.M. (Dhahran, Saudi Arabia)
Sensitivity analysis in life prediction of extrusion dies (1.70)
A.38. Renowicz D. (Katowice, Poland), Skrzypek S.J. (Cracow, Poland)
Crack initiation and propagation in FeAl matrix (1.26)
A.39. Rosso M. (Torino, Italy)
Contribution to study and development of PM stainless steels with improved properties (1.334)
A.40. Rusinski E. (Wroclaw, Poland), Czmochowski J. (Wroclaw, Poland), Moczko P. (Wroclaw, Poland)
Investigations of causes of dumping conveyor breakdown (1.281)
A.41. Rzychon T. (Katowice, Poland), Kielbus A. (Katowice, Poland)
The influence of wall thickness on the microstructure of HPDC AE44 alloy (1.115)
A.42. Saied R. O. (Benghazi, Libya), Shuaeib F.M. (Benghazi, Libya), Hamouda A.M.S. (Doha-Qatar, Qatar)
Energy absorption capacities of square tubular structures (1.351)
A.43. Shevtshenko E. (Tallinn, Estonia), Karaulova T. (Tallinn, Estonia), Kramarenko S. (Tallinn, Estonia), Wang Y.
(Orlando, United States)
IDSS used as a framework for collaborative projects in conglomerate enterprises (1.162)
A.44. Shimada K.S (Fukushima, Japan), Matsuo Y.M (Kosai, Japan), Yamamoto K.Y (Kosai, Japan), Zheng Y.Z
(Fukushima, Japan)
Study on new float polishing with the MCF (1.117)
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A.45. Silickas P. (Vilnius, Lithuania), Valiulis A (Vilnius, Lithuania)
Liquid phase deposition methods monitoring techniques influence for solid substrates and thin metal oxide films
properties (1.331)
A.46. Sokovic M. (Ljubljana, Slovenia)
Quality management in development of hard coatings on cutting tools (1.197)
A.47. Switonski E. (Gliwice, Poland), Mezyk A. (Gliwice, Poland), Klein W. (Gliwice, Poland)
Application of smart materials in vibration control systems (1.363)
A.48. Szajnar J. (Gliwice, Poland), Wrobel T. (Gliwice, Poland)
Inoculation of aluminium with titanium and boron addition (1.63)
A.49. Szutkowska M. (Cracow, Poland), Boniecki M. (Warsaw, Poland)
Crack growth resistance of Al2O3-ZrO2(nano) (12 mol% CeO2) ceramics (1.235)
A.50. Tan M.J. (Singapore, Singapore), Liew K.M. (Singapore, Singapore), Tan H. (Singapore, Singapore)
Analysis of cavitation and its effects on superplastic deformation (1.11)
A.51. Totten E. (Portland, United States), Filho A.I. (Sao Carlos, Brazil), Gouvea A.R. (Sao Carlos, Brazil), Neto A.I. (Sao
Carlos, Brazil), Casteletti L.C. (Sao Carlos, Brazil)
Development of rolling mill for rectangular orthodontic wires production (1.327)
A.52. Trojanova Z. (Praha, Czech Republic), Drozd Z. (Praha, Czech Republic), Lukac P. (Praha, Czech Republic)
Compressive behaviour of a squeeze cast AJ50 magnesium alloy (1.128)
A.53. Walke W. (Gliwice, Poland), Paszenda Z. (Gliwice, Poland), Ziebowicz A. (Gliwice, Poland)
Corrosion behaviour of Co-Cr-W-Ni alloy in diverse body fluids (1.222)
A.54. Yardimeden A. (Diyarbakir, Turkey), Inan A. (Elazig, Turkey), Aksoy M. (Elazig, Turkey)
Impacts of the structure and processing conditions on the voltage arise in machining of gray cast irons (1.148)
A.55. Zenkiewicz M. (Bydgoszcz, Poland)
Influence of electron radiation on surface free energy of low density polyethylene film (1.49)
A.56. Ziebowicz B. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Application of nanostructural materials in manufacturing of soft magnetic composite materials Fe73.5Cu1Nb3Si13.5B9PEHD type (1.203)
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POSTER SESSION B: AMME, CAM3S
1500 – 1700, Tuesday 29th May 2007

Mercure Kasprowy Hotel, Zakopane
Poster Room

Session commissioners:
Dr Miroslaw Bonek (Poland)
Dr Janusz Mazurkiewicz (Poland)

B.1.

Balazic M. (Ljubljana, Slovenia), Kopac J. (Ljubljana, Slovenia)
Improvements of medical implants based on modern materials and new technologies (1.202)

B.2.

Bialas K. (Gliwice, Poland)
Reverse task of passive and active mechanical systems (1.140)

B.3.

Bociaga E. (Czestochowa, Poland), Jaruga T. (Czestochowa, Poland)
Dynamic mechanical properties of parts from multicavity injection mould (1.211)

B.4.

Bonek M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Klimpel A. (Gliwice, Poland)
Structure and properties of hot-work tool steel alloyed by WC carbides by a use of high power diode laser (1.282)

B.5.

Cus F. (Maribor, Slovenia), Zuperl U. (Maribor, Slovenia), Gecevska V. (Skopje, Macedonia)
High speed end-milling optimisation using Particle Swarm Intelligence (1.61)

B.6.

Dobrzanski J. (Gliwice, Poland), Zielinski A. (Gliwice, Poland), Krzton H. (Gliwice, Poland)
Mechanical properties and structure of the Cr-Mo-V low-alloyed steel after long-term service in creep condition
(1.275)

B.7.

Dobrzanski J. (Gliwice, Poland), Krzton H. (Gliwice, Poland), Zielinski A. (Gliwice, Poland)
Development of the precipitation processes in low-alloy Cr-Mo type steel for evolution of the material state after
exceeding the assessed lifetime (1.276)

B.8.

Dobrzanski L.A. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Piec M. (Gliwice, Poland), Klimpel A. (Gliwice, Poland)
Mechanical properties of the surface layer of the laser alloyed 32CrMoV12-28 steel (1.21)

B.9.

Dobrzanski L.A. (Gliwice, Poland), Guminska M. (Gliwice, Poland)
Computer aided system for selection of parameters for making metallographic microsections (1.214)

B.10. Dobrzanski L.A. (Gliwice, Poland), Brom F. (Gliwice, Poland), Brytan Z. (Gliwice, Poland)
Usage of e-learning in teaching fundamentals of materials science (1.349)
B.11. Dobrzanski L.A. (Gliwice, Poland), Mazurkiewicz J. (Gliwice, Poland), Hajduczek E. (Gliwice, Poland)
Comparison of the secondary hardness effect after tempering of the hot-work tool steels (1.364)
B.12. Dolata-Grosz A. (Katowice, Poland), Dyzia M. (Katowice, Poland), Sleziona J. (Katowice, Poland)
Solidification analysis of AMMCs with ceramic particles (1.98)
B.13. Dudek A. (Czestochowa, Poland), Nitkiewicz Z. (Czestochowa, Poland)
Diagnostics of plasma arc during the process of remelting of surface layer in 40Cr4 steel (1.127)
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B.14. Foit K. (Gliwice, Poland)
Introduction to use virtual reality visualisations in the exploitation and virtual testing of machines (1.354)
B.15. Gluchowski W.J. (Gliwice, Poland), Rdzawski Z.M. (Gliwice, Poland)
Stability of properties in silver – lanthanum alloy (1.130)
B.16. Gojic M. (Zagreb, Croatia), Kosec B. (Ljubljana, Slovenia), Anzel I. (Maribor, Slovenia), Kosec L. (Ljubljana,
Slovenia), Preloscan A. (Zagreb, Croatia)
Hardenability of steels for oil industry (1.103)
B.17. Golanski G. (Czestochowa, Poland), Stachura S. (Czestochowa, Poland), Gajda-Kucharska B. (Czestochowa,
Poland), Kupczyk J. (Czestochowa, Poland)
Optimization of regenerative heat treatment parameters of G21CrMoV4-6 cast steel (1.180)
B.18. Gudimetla P. (Brisbane, Australia), Yarlagadda K.D.V.P. (Brisbane, Australia)
Finite element analysis of the interaction between an AWJ particle and a polycrystalline alumina ceramic (1.355)
B.19. Guminska M. (Gliwice, Poland), Madejski J. (Gliwice, Poland)
Web based e-learning platform as a source of the personalised teaching materials (1.215)
B.20. Guskos N. (Athens, Greece), Anagnostakis E.A. (Athens, Greece), Guskos A. (Szczecin, Poland)
FMR study of magnetic nanoparticles embedded in non-magnetic matrix (1.189)
B.21. Hashmi M.S.J. (Dublin, Ireland), Islam M. D. (Dublin, Ireland), Olabi A.G. (Dublin, Ireland)
Experimental and finite element simulation of formability and failures in multilayered tubular components (1.312)
B.22. Jackson M.J. (West Lafayette, United States), Robinson G.M. (West Lafayette, United States)
Development of morphology in laser dressed grinding wheels (1.77)
B.23. Jaruga T. (Czestochowa, Poland), Bociaga E. (Czestochowa, Poland)
Structure of polypropylene parts from multicavity injection mould (1.242)
B.24. Kielbus A. (Katowice, Poland)
The influence of ageing on structure and mechanical properties of WE54 alloy (1.43)
B.25. Kielbus A. (Katowice, Poland)
Corrosion resistance of Elektron 21 magnesium alloy (1.44)
B.26. Klimpel A. (Gliwice, Poland), Lisiecki A. (Gliwice, Poland)
Laser welding of butt joints of austenitic stainless steel AISI 321 (1.68)
B.27. Klimpel A. (Gliwice, Poland), Luksa K. (Gliwice, Poland), Kik T. (Gliwice, Poland)
GTA remelting of surface spot defects (1.304)
B.28. Klimpel A. (Glliwice, Poland), Lisiecki A. (Gliwice, Poland), Szlek J. (Gliwice, Poland)
Welding of girders to insert plates of composite steel-concrete structure of tower in Kuwait (1.64)
B.29. Kosec B. (Ljubljana, Slovenia), Brezigar M. (Sempeter, Slovenia), Kosec G. (Jesenice, Slovenia), Bernetic J.
(Jesenice, Slovenia), Bizjak M. (Ljubljana, Slovenia)
Heat treatment of cold formed steel forgings for the automotive industry (1.102)
B.30. Kwasny W. (Gliwice, Poland), Sitek W. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Modelling of properties of the PVD coatings using neural network (1.319)
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B.31. Lalik S. (Katowice, Poland), Cebulski J. (Katowice, Poland), Michalik R. (Katowice, Poland)
Corrosion resistance of titanium in water solution of hydrochloric acid (1.183)
B.32. Majchrzak E. (Gliwice, Poland), Dziewonski M. (Gliwice, Poland), Kaluza G. (Gliwice, Poland)
Numerical algorithm of cast steel latent heat identification (1.268)
B.33. Majchrzak E. (Gliwice, Poland), Mendakiewicz J. (Gliwice, Poland), Paruch M. (Gliwice, Poland)
Application of evolutionary algorithms in identification of solidification parameters (1.269)
B.34. Markowski J. (Czestochowa, Poland), Knapinski M. (Czestochowa, Poland), Koczurkiewicz B. (Czestochowa,
Poland), Dyja H. (Czestochowa, Poland), Kawalek A. (Czestochowa, Poland)
The analysis of the microstructure of steel S460NL1 in the conditions of thermo-mechanical treatment (1.149)
B.35. Moskal G. (Katowice, Poland)
Effect of TBC on oxidation behavior of γ-TiAl based alloy (1.99)
B.36. Moskal G. (Katowice, Poland), Swadzba L. (Katowice, Poland), Rzychon T. (Katowice, Poland)
Measurement of residual stress in plasma-sprayed TBC with a gradient of porosity and chemical composition (1.132)
B.37. Nabialek J. (Czestochowa, Poland), Kwiatkowski D. (Czestochowa, Poland), Gnatowski A. (Czestochowa, Poland)
Verification of simulations of chosen phenomena occurring during polymer injection (1.254)
B.38. Niewielski G. (Katowice, Poland), Radwanski K. (Gliwice, Poland), Kuc D. (Katowice, Poland)
The impact of deformation on structural changes of the duplex steel (1.95)
B.39. Okrajni J. (Katowice, Poland), Mutwil K. (Katowice, Poland), Ciesla M. (Katowice, Poland)
Steam pipelines' effort and durability (1.119)
B.40. Ozgowicz W. (Gliwice, Poland), Malec W. (Gliwice, Poland), Ciura L. (Gliwice, Poland)
The influence of hot deformation on the structure and mechanical properties of tin bronzes CuSn6 modified with Zr
(1.343)
B.41. Pohlak M. (Tallinn, Estonia), Majak J. (Tallinn, Estonia), Kuttner R. (Tallinn, Estonia)
Incremental sheet forming process modelling - limitation analysis (1.65)
B.42. Postawa P. (Czestochowa, Poland), Szarek A. (Czestochowa, Poland)
Analysis of changes in bone cement damping factor and its effect on bone load (1.305)
B.43. Rdzawski Z.M. (Gliwice, Poland), Stobrawa J.P. (Gliwice, Poland), Szynowski J. (Gliwice, Poland)
Microstructure stability of the PtRh alloys used for catalytic ammonia oxidation (1.175)
B.44. Rodak K. (Katowice, Poland), Pawlicki J. (Katowice, Poland)
Microstructure of ultrafine-grained Al produced by severe plastic deformation (1.74)
B.45. Sieniawski J. (Rzeszow, Poland), Motyka M. (Rzeszow, Poland)
Superplasticity in titanium alloys (1.118)
B.46. Stobrawa J.P. (Gliwice, Poland), Rdzawski Z.M. (Gliwice, Poland), Gluchowski W.J. (Gliwice, Poland)
Microstructure and properties of nanocrystalline copper - yttria microcomposites (1.265)
B.47. Sulaiman S. (Selangor, Malaysia), Hamouda A.M.S. (Doha-Qatar, Qatar), Vijayaram T.R. (Selangor, Malaysia),
Sayuti M. (Selangor, Malaysia), Ahmad M.H.M. (Selangor, Malaysia)
Processing and characterization of particulate reinforced aluminium silicon matrix composite (1.193)
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B.48. Szewieczek D. (Gliwice, Poland), Karkoszka T. (Gliwice, Poland)
Integrated methods of technological processes estimation in materials engineering (1.344)
B.49. Tekeli S. (Ankara, Turkey), Akcimen A. (Ankara, Turkey), Gurdal O. (Ankara, Turkey), Guru M. (Ankara, Turkey)
Microstructural and electrical conductivity properties of cubic zirconia doped with various amount of titania (1.163)
B.50. Tobota A. (Wroclaw, Poland), Karlinski J. (Wroclaw, Poland), Kopczynski A. (Wroclaw, Poland)
Axial crushing of monotubal and bitubal circular foam-filled sections (1.243)
B.51. Trzaska J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Jagiello A. (Gliwice, Poland)
Computer program for prediction steel parameters after heat treatment (1.320)
B.52. Wieczorek J. (Katowice, Poland), Sleziona J. (Katowice, Poland)
Silver matrix composites reinforced with galvanically silvered particles (1.300)
B.53. Wolanska N. (Czestochowa, Poland), Lis A.K. (Czestochowa, Poland)
The deformation analysis of 1008 steel at 0.01/s strain rate (1.216)
B.54. Wszolek G. (Gliwice, Poland), Stawarz G. (Katowice, Poland), Zub P. (Gliwice, Poland)
The laboratory stand for didactic and research of a Fluidic Muscle (1.328)
B.55. Zagorski R. (Katowice, Poland), Sleziona J. (Katowice, Poland)
Pouring mould during centrifugal casing process (1.147)

46

Worldwide Congress on Materials and Manufacturing Engineering and Technology COMMENT’2007

POSTER SESSION C: AMME, CAM3S
1730 – 1930, Tuesday 29th May 2007

Mercure Kasprowy Hotel, Zakopane
Poster Room

Session commissioners:
Dr Grzegorz Matula (Poland)
Dr Marek Piec (Poland)
C.1.

Adamiec J. (Katowice, Poland)
Ni3Al alloy’s properties related to high-temperature brittleness (1.263)

C.2.

Balin A. (Katowice, Poland), Junak G. (Katowice, Poland)
Investigation of cyclic creep of surgical cements (1.141)

C.3.

Baron C. (Gliwice, Poland), Bartocha D. (Gliwice, Poland), Szajnar J. (Gliwice, Poland)
The determination of the thickness of composite layer for ball casting (1.260)

C.4.

Bingol S. (Diyarbakir, Turkey), Keskin M.S. (Diyarbakir, Turkey), Bozaci A. (Istanbul, Turkey)
Properties of seam welds produced with different extrusion parameters (1.57)

C.5.

Cakir O. (Diyarbakir, Turkey), Yardimeden A. (Diyarbakir, Turkey), Ozben T. (Diyarbakir, Turkey), Kilickap E.
(Diyarbakir, Turkey)
Selection of cutting fluids in machining processes (1.172)

C.6.

Dobrzanski L.A. (Gliwice, Poland), Honysz R. (Gliwice, Poland)
Material science virtual laboratory as an example of the computer aid in material engineering (1.288)

C.7.

Dobrzanski L.A. (Gliwice, Poland), Krupinski M. (Gliwice, Poland), Maniara R. (Gliwice, Poland), Sokolowski J.H.
(Windsor, Canada)
Computer aided method for quality control of automotive Al-Si-Cu cast components (1.204)

C.8.

Dobrzanski L.A. (Gliwice, Poland), Maniara R. (Gliwice, Poland), Krupinski M. (Gliwice, Poland), Sokolowski J.H.
(Windsor, Canada)
Microstructure and mechanical properties of AC AlSi9CuX alloys (1.289)

C.9.

Dobrzanski L.A. (Gliwice, Poland), Piec M. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Bonek M. (Gliwice,
Poland), Klimpel A. (Gliwice, Poland)
Functional properties of surface layers of X38CrMoV5-3 hot work tool steel using HPDL laser (1.206)

C.10. Dobrzanski L.A. (Gliwice, Poland), Sliwa A. (Gliwice, Poland), Kwasny W. (Gliwice, Poland)
The computer simulation of stresses in the Ti+Ti(CxN1-x) coatings obtained in the PVD process (1.257)
C.11. Dobrzanski L.A. (Gliwice, Poland), Kloc-Ptaszna A. (Gliwice, Poland), Matula G. (Gliwice, Poland), Torralba J.M.
(Madrid, Spain)
Structure and properties of gradient tool materials with the high-speed steel matrix (1.310)
C.12. Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), Konieczny J. (Gliwice, Poland), Lelatko J.
(Katowice, Poland)
Structure of multicomponent and gradient PVD coatings on SiAlON (1.290)
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C.13. Dobrzanski L.A. (Gliwice, Poland), Jonda E. (Gliwice, Poland), Polok A. (Gliwice, Poland), Klimpel A. (Gliwice, Poland)
Comparison of the thermal fatigue surface layers of the X40CrMoV-1 hot work tool steel laser alloyed (1.237)
C.14. Fidler B. (Bratislava, Slovakia), Valcuha S. (Bratislava, Slovakia)
Modelling methodology for development of Virtual Organisation’s supporting systems (1.371)
C.15. Grajcar A. (Gliwice, Poland)
Effect of hot-working in the α+γ range on a retained austenite fraction in TRIP-aided steel (1.246)
C.16. Hampshire S. (Limerick, Ireland)
Silicon nitride ceramics – review of structure, processing and properties (1.271)
C.17. Jeziorski L. (Czestochowa, Poland), Jasinski J. (Czestochowa, Poland), Lubas M. (Czestochowa, Poland), Szota M.
(Czestochowa, Poland), Lacki P. (Czestochowa, Poland), Stodolnika B. (Bialystok, Poland)
Numerical modelling of structure and mechanical properties for medical tools (1.110)
C.18. Kachel A. (Katowice, Poland), Przylucki R. (Katowice, Poland)
Simulation of induction heating process with radiative heat exchange (1.121)
C.19. Kaczmarek M. (Gliwice, Poland), Walke W. (Gliwice, Poland), Kajzer W. (Gliwice, Poland)
Chemical composition of passive layers formed on metallic biomaterials (1.266)
C.20. Kawalek A. (Czestochowa, Poland)
The analysis of the asymmetric plate rolling process (1.134)
C.21. Kciuk M. (Gliwice, Poland)
Personnel management in the aspect of the company management (1.318)
C.22. Knapinski M. (Czestochowa, Poland), Markowski J. (Czestochowa, Poland)
The physical modelling of a normalizing rolling of plates of S460NL1 steel grade (1.139)
C.23. Koczurkiewicz B. (Czestochowa, Poland)
The model of prediction of the microstructure austenite C-Mn steel (1.280)
C.24. Krupinska B. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
The automation of analysis of technological process effectiveness (1.291)
C.25. Kuc D. (Katowice, Poland), Bednaczyk I. (Katowice, Poland), Niewielski G. (Katowice, Poland)
The influence of deformation on the plasticity and structure of Fe3Al - 5Cr Alloy (1.97)
C.26. Kwiatkowski D. (Czestochowa, Poland), Nabialek J. (Czestochowa, Poland), Gnatowski A. (Czestochowa, Poland)
Examination of the structure during melting and congealing (1.181)
C.27. Louda P. (Liberec, Slovakia)
Applications of thin coatings in automotive industry (1.325)
C.28. Marciniak J. (Gliwice, Poland), Paszenda Z. (Gliwice, Poland), Walke W. (Gliwice, Poland), Basiaga M. (Gliwice,
Poland), Smolik J. (Radom, Poland)
DLC coatings on martensitic steel used for surgical instruments (1.274)
C.29. Matula G. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Herranz G. (Madrid, Spain), Varez A. (Madrid,
Spain), Levenfeld B. (Madrid, Spain), Torralba J.M. (Madrid, Spain)
Structure and properties of HS6-5-2 type HSS manufactured by different P/M methods (1.284)
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C.30. Milenin A. (Krakow, Poland), Muskalski Z. (Czestochowa, Poland), Wiewiorowska S. (Czestochowa, Poland), Kustra
P. (Czestochowa, Poland)
The multi-scale FEM simulation of the drawing processes of high carbon steel (1.191)
C.31. Musztyfaga M. (Gliwice, Poland), Skolud B.S. (Gliwice, Poland)
Human resources management in a project type tasks (1.48)
C.32. Nowosielski R. (Gliwice, Poland), Pilarczyk W. (Gliwice, Poland)
The influence of HEBM on the structure of Fe-0,8%C alloys (1.161)
C.33. Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Dercz G. (Katowice, Poland), Pajak L. (Katowice,
Poland)
Microstructure investigations of Co-Si-B alloy after milling and annealing (1.219)
C.34. Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Dercz G. (Katowice, Poland), Pajak L. (Katowice,
Poland), Wrona J. (Cracow, Poland)
Barium ferrite powders prepared by milling and annealing (1.220)
C.35. Nowosielski R. (Gliwice, Poland), Kania A. (Gliwice, Poland), Spilka M. (Gliwice, Poland)
Indicators of technological processes environmental estimation (1.226)
C.36. Nowosielski R. (Gliwice, Poland), Spilka M. (Gliwice, Poland), Kania A. (Gliwice, Poland)
Methodology and tools of ecodesign (1.228)
C.37. Opiela M. (Gliwice, Poland)
Thermo-mechanical treatment of the C-Mn steel with Nb, Ti, V and B microadditions (1.196)
C.38. Ozben T. (Diyarbakir, Turkey), Yardimeden A. (Diyarbakir, Turkey), Cakir O. (Diyarbakir, Turkey)
Stress analysis of shrink-fitted pin-pin hole connections via finite element method (1.174)
C.39. Pawlak S.J. (Gliwice, Poland)
Austenite stability in the high strength metastable stainless steels (1.157)
C.40. Petropoulos G. (Volos, Greece)
Multi-parameter analysis and modelling of engineering surface texture (1.248)
C.41. Polok-Rubiniec M. (Gliwice, Poland), Lukaszkowicz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland),
Adamiak M. (Gliwice, Poland)
Comparison of the PVD coatings deposited onto hot work tool steel and brass substrates (1.221)
C.42. Postawa P. (Czestochowa, Poland), Gnatowski A. (Czestochowa, Poland)
Anisotropy of physical properties injection moulded parts and its analysis (1.185)
C.43. Postawa P. (Czestochowa, Poland), Szarek A. (Czestochowa, Poland), Koszkul J. (Czestochowa, Poland)
DMTA method in determining strength parameters of acrylic cements (1.186)
C.44. Reclik D.R. (Gliwice, Poland), Kost G. (Gliwice, Poland), Swider J. (Gliwice, Poland)
The signal connections in robot integrated manufacturing systems (1.153)
C.45. Sarraf H. (Liberec, Czech Republic), Skarpova L. (Liberec, Czech Republic), Louda P. (Liberec, Czech Republic)
STM probing of the electronic state of highly oriented pyrolytic graphite (HOPG) (1.362)
C.46. Sarraf H. (Liberec, Czech Republic), Skarpova L. (Liberec, Czech Republic), Louda P. (Liberec, Czech Republic)
Surface modification of carbon fibers (1.361)
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C.47. Smolnicki T. (Wroclaw, Poland), Rusinski E. (Wroclaw, Poland), Karlinski J. (Wroclaw, Poland)
FEM modelling of fatigue loaded bolted flange joints (1.245)
C.48. Stotsko Z.A. (Lviv, Ukraine), Sokil B.I. (Lviv, Ukraine), Topilnytskyy V.G. (Lviv, Ukraine)
Complex mathematical model and optimization of vibration volumetric treatment for surfaces of machine parts (1.80)
C.49. Szewczenko J. (Gliwice, Poland)
Influence of bone union electrostimulation on corrosion of bone stabilizer in rabbits (1.267)
C.50. Szewieczek D. (Gliwice, Poland), Tyrlik-Held J. (Gliwice, Poland), Lesz S. (Gliwice, Poland)
Structure and mechanical properties of amorphous Fe84Nb7B9 alloy during crystallization (1.124)
C.51. Szota P. (Czestochowa, Poland), Dyja H. (Czestochowa, Poland)
Numerical modelling of the bimetallic reinforcement bar rolling process (1.143)
C.52. Torbacka M. (Szczecin, Poland), Torbacki W. (Szczecin, Poland)
BSC methodology for determining strategy of manufacturing enterprises of SME sector (1.93)
C.53. Torbacki W. (Szczecin, Poland)
Numerical strength and fatigue analysis in application to hydraulic cylinders (1.89)
C.54. Walasek T. (Czestochowa, Poland), Piatkowski J. (Czestochowa, Poland), Mowawska-Walasek D. (Czestochowa, Poland)
Information Technologies supporting students’ mobility (1.295)
C.55. Wlodarczyk-Fligier A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Adamiak M. (Gliwice, Poland)
Influence of heat treatment on corrosion resistance of PM composite materials (1.330)
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Time

Schedule

700 – 900

Breakfast

900 – 1100

General Session D

900 – 1100

Poster Session D: AMME, CABBE, FOUND, POLYMERS, TMMT

1100 – 1130

Coffee break

1130 – 1330

General Session E

1330 – 1345

Closing Ceremony

1400 – 1500

Lunch
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VI. GENERAL SESSION D
900 – 1100

Mercure Kasprowy Hotel, Zakopane
Room A+B+C

Chairpersons:
Prof. Hong Hocheng (Taiwan)
Prof. Jerry Sokolowski (Canada)
Prof. Gabriel Wrobel (Poland)

VI.1. Nowosielski R. (Gliwice, Poland)
Soft magnetic polymer-metal composites consisting of nanostructural Fe-basic powders (1.358)
VI.2. Yardimeden A. (Diyarbakir, Turkey)
Co-authors: Inan A. (Elazig, Turkey), Aksoy M. (Elazig, Turkey)
Theoretical determination of voltage arise in machining of gray cast irons (1.150)
VI.3. Elmagrabi N.H. (Bangi, Malaysia)
Co-authors: Shuaeib F.M. (Benahazi, Libya), Che Haron C.H. (Bangi, Malaysia)
An overview on the cutting tool factors in machinability assessment (1.38)
VI.4. Pandilov Z. (Skopje, Macedonia), Dukovski V. (Skopje, Macedonia)
Analytical calculation of the CNC machines position loop gain (1.106)
VI.5. David E. (Valcea, Romania)
Extraction of valuable metals from amorphous solid wastes (1.108)
VI.6. Itoh Y. (Obu, Japan)
Co-authors: Uematsu H. (Yanagido, Japan), Nogata F. (Yanagido, Japan), Nemoto T. (Obu, Japan), Inamori A.
(Obu, Japan), Koide K. (Obu, Japan), Matsuura H. (Obu, Japan)
Finger curvature movement recognition interface technique using SEMG signals (1.166)
VI.7. Dobrzanski L.A. (Gliwice, Poland)
Co-authors: Brytan Z. (Gliwice, Poland), Rosso M. (Torino, Italy)
Sinter-hardening process applicable to stainless steels (1.286) (presenting by Dr Brytan Z. Poland)
VI.8. Forasassi G. (Pisa, Italy)
Co-author: Lo Frano R. (Pisa, Italy)
Curved thin shell buckling behaviour (1.158)
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VII. GENERAL SESSION E
1130 – 1330

Mercure Kasprowy Hotel, Zakopane
Room A+B+C

Chairpersons:
Prof. Yong Taek Im (South Korea)
Prof. Yosef Katz (Israel)
Prof. Zbigniew Rdzawski (Poland)

VII.1. Pacyna J. (Cracow, Poland)
Co-author: Bala P. (Cracow, Poland)
The kinetics of phase transformations during tempering in high-speed steels (1.236)
VII.2. Majak J. (Tallinn, Estonia)
Co-authors: Pohlak M. (Tallinn, Estonia), Kuttner R. (Tallinn, Estonia)
A simple algorithm for formability analysis (1.178)
VII.3. Olofinjana A.O. (Jalan Tungku, Brunei)
Evaluating the mechanical properties of metallic glass wires by nano-indentation (1.51)
VII.4. Balic J. (Maribor, Slovenia)
Co-author: Cus F. (Maribor, Slovenia)
Intelligent modeling in manufacturing (1.249)
VII.5. Buchacz A. (Gliwice, Poland)
Modelling, synthesis, dodification, sensitivity and analysis of mechanic and mechatronic systems (1.208)
VII.6. Farzadi A. (Tehran, Iran),
Co-authors: Serajzadeh S. (Tehran, Iran), Kokabi A.H. (Tehran, Iran)
Modelling of transport phenomena in gas tungsten arc welding (1.123)
VII.7. Cakir O. (Diyarbakir, Turkey)
Co-authors: Yardimeden A. (Diyarbakir, Turkey), Ozben T. (Diyarbakir, Turkey)
Chemical machining (1.173)
VII.8. Thamizhmanii S. (Batu Pahat, Malaysia)
Co-authors: Saparudin B. (Batu Pahat, Malaysia), Hasan S. (Batu Pahat, Malaysia)
A study on multi-roller burnishing on non ferrous metals (1.10)

53

Detailed Programme

POSTER SESSION D: AMME, CABBE, FOUND, POLYMERS, TMMT
00

00

th

9 – 11 , Wednesday 30 May 2007

Mercure Kasprowy Hotel, Zakopane
Poster Room

Session commissioners:
Dr Waldemar Kwasny (Poland)
Dr Jaroslaw Konieczny (Poland)

D.1. Adamiec J. (Katowice, Poland), Roskosz S. (Katowice, Poland), Jarosz R. (Rzeszow, Poland)
Repair of magnesium alloy castings by means of welding and pad welding (1.159)
D.2. Adamus J. (Czestochowa, Poland)
Forming of the titanium implants and medical tools by metal working (1.212)
D.3. Berski S. (Czestochowa, Poland), Stradomski Z. (Czestochowa, Poland), Dyja H. (Czestochowa, Poland)
Quality of bimetal Al-Cu joint after explosive cladding (1.165)
D.4. Bilewicz M. (Gliwice, Poland), Viana J.C. (Guimaraes, Portugal), Dobrzanski L.A. (Gliwice, Poland)
Self reinforced polymer-polymer composites (1.342)
D.5. Bingol S. (Diyarbakir, Turkey), Keskin M.S. (Diyarbakir, Turkey)
Effect of different extrusion temperature and speed on extrusion welds (1.56)
D.6. Bingol S. (Diyarbakir, Turkey), Keskin M.S. (Diyarbakir, Turkey)
A quality problem in seam welds in aluminum extrusion (1.160)
D.7. Cholewa M. (Gliwice, Poland)
Model of heat flow during crystallization of cast composites (1.316)
D.8. Cholewa M. (Gliwice, Poland), Formanek B. (Katowice, Poland), Sozanska M. (Katowice, Poland), Staszewski M.
(Katowice, Poland)
Structure formation of AlMg2-AlN composite cast in electromagnetic field (1.350)
D.9. Cizek L. (Ostrava, Czech Republic), Greger M. (Ostrava, Czech Republic), Dobrzanski L.A. (Gliwice, Poland),
Kocich R. (Ostrava, Czech Republic), Tanski T. (Gliwice, Poland), Prazmowski M. (Opole, Poland)
Fracture analysis of selected magnesium alloys after different testing methods (1.152)
D.10. Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland), Panek P. (Cracow, Poland), Lilpinski M. (Cracow,
Poland), Zieba P. (Cracow, Poland)
Application of laser in multicrystalline silicon surface processing (1.256)
D.11. Dobrzanski L.A. (Gliwice, Poland), Roszak M. (Gliwice, Poland)
Quality management in university education (1.348)
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D.12. Dudek-Burlikowska M. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
Quality estimation methods used in product life cycle (1.292)
D.13. Gierzynska-Dolna M. (Czestochowa, Poland), Marciniak J. (Gliwice, Poland), Adamus J. (Czestochowa, Poland),
Lacki P. (Czestochowa, Poland)
A role of surface treatment in modification of the useable properties of the medical tools (1.213)
D.14. Gwiazda A. (Gliwice, Poland)
Multi-criterion analysis technique in a process of quality management (1.258)
D.15. Janzekovic M. (Maribor, Slovenia), Brus M. (Maribor, Slovenia), Mursec B. (Maribor, Slovenia), Cus F. (Maribor,
Slovenia)
Accuracy of calculation of body mass on the basis of measurements (1.154)
D.16. Jezierski J. (Gliwice, Poland), Bartocha D. (Gliwice, Poland)
Properties of cast iron modifying with use of new inoculants (1.129)
D.17. Kaczmarek M. (Gliwice, Poland)
Corrosion resistance of NiTi alloy in simulated body fluids (1.201)
D.18. Karkoszka T. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
Occupational risk assessment in the process of continuous steel casting (1.283)
D.19. Kielbus A. (Katowice, Poland)
The influence of casting temperature on castability and structure of AJ62 alloy (1.42)
D.20. Kluska-Nawarecka S. (Cracow, Poland), Gorny Z. (Cracow, Poland), Wilk-Kolodziejczyk D. (Cracow, Poland),
Smolarek-Grzyb A. (Cracow, Poland)
Diagnostics of crack formation in castings using the logic of plausible reasoning (1.279)
D.21. Kondracki M. (Gliwice, Poland), Szajnar J. (Gliwice, Poland)
Special non-leaded brasses for permanent mould casting (1.317)
D.22. Konieczny J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Wnuk I. (Czestochowa, Poland)
Magnetic properties of hot pressed powder Co68Fe4Mo1Si13,5B13,5 alloy (1.285)
D.23. Koszkul J. (Czestochowa, Poland), Nabialek J. (Czestochowa, Poland)
Selected methods of modelling of polymer during the injection molding process (1.329)
D.24. Krauze A. (Gliwice, Poland), Marciniak J. (Gliwice, Poland), Marchacz A. (Gliwice, Poland)
Biomechanical analysis of plates used in treatment of pectus excavatum (1.199)
D.25. Kwasny W. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Krol M. (Gliwice, Poland), Mikula J. (Gliwice,
Poland)
Fractal and multifractal characteristics of PVD coatings (1.298)
D.26. Michalska J. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
The 5S methodology as a tool for improving the organization (1.270)
D.27. Mochnacki B. (Czestochowa, Poland), Ciesielski M. (Czestochowa, Poland)
Application of Thiessen polygons in control volume model of solidification (1.230)
D.28. Mochnacki B. (Czestochowa, Poland), Szopa R. (Czestochowa, Poland)
Model of pure metal solidification using the power-type function (1.232)
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D.29. Mroz S. (Czestochowa, Poland), Jagiela K. (Czestochowa, Poland), Dyja H. (Czestochowa, Poland)
Determination of the energy and power parameters during groove-rolling (1.22)
D.30. Mursec B. (Maribor, Slovenia), Vindis P. (Maribor, Slovenia), Janzekovic M. (Maribor, Slovenia), Cus F. (Maribor,
Slovenia), Brus M. (Maribor, Slovenia)
Analysis of quality of sowing by pneumatic sowing machines for sugar beet (1.12)
D.31. Muzia G. (Gliwice, Poland), Rdzawski Z.M. (Gliwice, Poland), Rojek M. (Gliwice, Poland), Stabik J. (Gliwice,
Poland), Wrobel G. (Gliwice, Poland)
Thermographic diagnosis of fatigue degradation of epoxy-glass composites (1.262)
D.32. Ogwu A.A. (Paisley, United Kingdom), Darma T.H. (Kano, Nigeria), Bouquerel E. (Geneva, Switzerland)
Electrical resistivity of copper oxide thin films prepared by reactive magnetron sputtering (1.324)
D.33. Okrajni J. (Katowice, Poland), Plaza M. (Katowice, Poland), Ziemba S. (Katowice, Poland)
Validation of computer models of an artificial hip joint (1.251)
D.34. Pietrowski S. (Lodz, Poland)
Complex silumins (1.335)
D.35. Pietrowski S. (Lodz, Poland), Szymczak T. (Lodz, Poland)
Effect of silicon concentration in bath on the structure and thickness of grey cast iron coating after alphinising (1.338)
D.36. Pietrowski S. (Lodz, Poland), Wladysiak R. (Lodz, Poland)
Results of cooling of dies with water mist (1.340)
D.37. Pisarek B.P. (Lodz, Poland)
The crystallization of the aluminium bronze with additions of Si, Cr, Mo and/or W (1.339)
D.38. Pusz A. (Gliwice, Poland), Michalik K. (Gliwice, Poland)
Examining the hardness of the high density polyethylene with method of the cone (1.345)
D.39. Rodak K. (Katowice, Poland)
Microstructural refinement of Al before compression with oscillatory torsion process (1.75)
D.40. Rusz S. (Ostrava, Czech Republic), Malanik K. (Frydek - Mistek, Czech Republic), Klos M. (Ostrava, Czech
Republic), Kedron J. (Ostrava, Czech Republic)
Increasing SPD effectiveness by changing deformation process in the first pass through the ECAP die (1.100)
D.41. Rzychon T. (Katowice, Poland), Kielbus A. (Katowice, Poland), Dercz G. (Katowice, Poland)
Structural and quantitative analysis of die cast AE44 magnesium alloy (1.60)
D.42. Stabik J. (Gliwice, Poland), Makselon M. (Gliwice, Poland), Tomanek H. (Gliwice, Poland)
Erosion resistance testing of plastic pipes (1.264)
D.43. Stabik J. (Gliwice, Poland), Dybowska A. (Gliwice, Poland)
Methods of preparing polymeric gradient composites (1.164)
D.44. Staszewski M. (Gliwice, Poland), Rdzawski Z.M. (Gliwice, Poland), Wrona A. (Gliwice, Poland)
Residual stresses in the strips from copper-based alloys (1.168)
D.45. Suchy J.S. (Cracow, Poland)
Virtualization of casting engineering (1.73)
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D.46. Szajnar J. (Gliwice, Poland)
Casting structure change caused by magnetic field (1.277)
D.47. Tomov B. (Rousse, Bulgaria)
Hot closed die forging – State-of-Art and future development (1.188)
D.48. Topolska S. (Gliwice, Poland)
The role of quality control operations in a process of plastic forming (1.259)
D.49. Torbacki W. (Szczecin, Poland)
E-learning for manufacturing enterprises and universities based on ISOF Academy (1.92)
D.50. Wolczynski W. (Cracow, Poland), Guzik E. (Cracow, Poland), Kopycinski D. (Cracow, Poland), Senderowski C.
(Warsaw, Poland)
Mechanism of the intermetallic phase / compound growth on the substrate (1.337)
D.51. Wrobel G. (Gliwice, Poland), Pawlak S.J. (Gliwice, Poland)
A comparison study of the pulse-echo and through-transmission ultrasonics in glass/epoxy composites (1.156)
D.52. Wrobel G. (Gliwice, Poland), Wierzbicki L. (Gliwice, Poland)
Ultrasonic methods in diagnostics of polyethylene (1.252)
D.53. Yardimeden A. (Diyarbakir, Turkey), Kelestemur M.H. (Elazig, Turkey), Esenkaya I. (Malatya, Turkey)
Biomechanical comparison of the wedge supported plates at PTO (1.151)
D.54. Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Krzton H. (Gliwice, Poland)
Structural changes in low alloy cast steel Cr-Mo-V after long time creep service (1.273)
D.55. Zitnansky M. (Trnava, Slovakia), Caplovic L. (Trnava, Slovakia), Rehak L. (Bratislava, Slovakia), Makai F.
(Bratislava, Slovakia)
Investigation and implantation of endo-prosthesis in biological experiment on animals (1.346)
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1.253
Comparison between AC and MF-DC resistance spot welding by using high speed filming
Absi-Alfaro S. (Brasilia, Brazil), Vargas J.E. (Brasilia, Brazil), Wolff M.A. (Brasilia, Brazil), Vilarinho L.O. (Brasilia, Brazil)
Purpose: In this work it will be carried through the filming of the formation and growth of the nugget in resistance spot
welding executed in AC and MF. A comparison for same times in both the processes will be carried through to verify which
of the used processes offers better conditions, control and results as well as will help for one better understanding of the
process aiming at the otimização.
Design/methodology/approach: Two different spot welding machine (AC and MF-DC) had been used, and a digital highspeed camera. The weld points had been carried through in 3 galvanized steel different plate configurations. The electrodes
had been truncated to obtain one better visualization for the weld nugget formation. The comparison of the formation and
development between the weld point of each process (AC and MF) is shown in 7 pictures in the same values of time.
Findings: For currents below 2 kA, no nugget was observed. and the formation of same after 10º cycle for bigger current of
3 kA. The MF-DC welding offers the possibility of obtaining nuggets more uniforms within shorter times (depending on the
plate configuration).
Research limitations/implications: In this work the AC machine is limited by the values of current of welding and pressure of
the electrodes: (2 - 6) kA e (87 - 261) kgf respectively. Other materials: aluminum, stainless steel or material exactly dissimilar
could be used following the line of this research. Bigger currents levels can also be used.
Originality/value: The idea to compare resulted for the same process of welding under different conditions (equipment,
materials and or parameters) makes possible the choice of these better conditions used to the otimização of the process.

1.263
Ni3Al alloy’s properties related to high-temperature brittleness
Adamiec J. (Katowice, Poland)
Purpose: The purpose of this paper was to experimentally determine the brittleness temperature range of an alloy based on
the intermetallic Ni-Al phase matrix. This was done in order to evaluate the applicability of the said alloy for bonding using
welding methods, and specifically, whether the character of the brittleness temperature range of the material indicates
susceptibility to hot cracking.
Design/methodology/approach: The research was executed using a Gleeble 3800 type simulating device. A simulation of
the heating process at a set rate of 20 ºC/s was conducted in order to determine the NST and then NDT temperatures during
the heating stage, followed by the determination of DRT temperature during the cooling stage. This allowed to evaluate the
brittleness temperature range.
Findings: The executed tests allowed to determine the brittleness temperature range for the examined Ni3Al alloy which was
found to be situated between 1340 ºC and the liquidus temperature for the heating stage, and down also to 1340 ºC for the
cooling stage.
Research limitations/implications: The method of simulating the flow of a welding process using the Gleeble 3800
simulator allows to simply and effectively determine the characteristic temperatures of the process and the susceptibility of a
given alloy to hot cracking.
Practical implications: Presented results and conclusions have been applied to work out the technology for welding of
intermetallic Ni3Al.
Originality/value: Using a Gleeble 3800 type simulator for the examination of an Ni3Al alloy in a semi-solid state enables
one to evaluate the material’s suitability for permanent bonding, eg. welding. Such data is indispensable for a technologist or
a constructor designing components made of an alloy based on the Ni3Al l phase.

1.159
Repair of magnesium alloy castings by means of welding and pad welding
Adamiec J. (Katowice, Poland), Roskosz S. (Katowice, Poland), Jarosz R. (Rzeszow, Poland)
Purpose: Attempts were carried out at pad welding and welding of castings made of alloy AZ91D. Technologies were
developed to repair such castings by means of welding methods encompassing the choice of weld deposit, welding
parameters, heating parameters and the technique of welding.
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Design/methodology/approach: The research were focus on encompassed: pad welding and welding tests on flat plates cut
out from a pig sow of the AZ91D alloy, tests of pad welding of a cast element, making holes simulating defects by means of
material removal and their welding.
Findings: The results of investigation were to elaborate the repairing technology of the defects in Mg alloy cast elements
and selection of the welding method, weld deposit and welding parameters for castings to be made of magnesium alloys.
Research limitations/implications: The repair by the means of welding must be made after solution heat treatment. It is
recommended that the solution heat treatment should be conducted for 24 hours at a temperature of 415ºC, so that the βMg17Al12 massive phase is sollubilized. It has been found that when making repairs with the use of welding technologies,
alternating-current sources should be applied.
Practical implications: Presented results and conclusions have been applied to work out the technology for repairing of cast
elements in aircraft industry.
Originality/value: Repairing of cast elements in aircraft industry is necessary to assure the economical results of
manufacturing of huge cast Mg alloy elements as well as a good quality of it.

1.212
Forming of the titanium implants and medical tools by metal working
Adamus J. (Czestochowa, Poland)
Purpose: of this paper is to present some technological problems with forming of the titanium implants and medical tools by
the plastic working methods.
Design/methodology/approach: Application of the new biomaterials such as titanium alloys needs to carry on tests on
optimisation of the methods and parameters of the plastic working, therefore some experiments in order to determine the
friction coefficient or analyse the influence of the cutting methods on the cut-surface appearance were done.
Findings: As far as stamping is concerned, it was found that the proper lubrication not only decreases frictional resistance
but also limits or even completely eliminates creation of the titanium “build-ups” on the tools. As far as cutting methods are
concerned, the cut-surface significantly depends on the applied cutting method. Guillotining, laser and abrasive waterjet
cutting were taken into consideration. Guillotining and laser cutting influence the titanium microstructure mostly. Abrasive
waterjet cutting does not cause any changes in microstructure.
Research limitations/implications: An application for the implants almost unworkable biomaterials, such as titanium
alloys, needs overcoming many technological barriers such as proper selection of the lubricant, deformation temperature,
strain velocity etc. Moreover, titanium belongs to the very expensive materials, so material costs are the main research
limitation.
Practical implications: The investigations of the friction coefficient or the influence of the cutting method on the cutsurface quality are important for producing both implants and surgical tools by such methods as: cutting, blanking, bending,
stamping, etc.
Originality/value: There are only a very few works on the sheet-metal forming processes of the titanium alloys, so each new
information on the titanium deformation is valuable.

1.217
Influence of the heat treatment on the mechanical properties and structure of TWIP steel in wires
Bajor T. (Czestochowa, Poland), Muskalski Z. (Czestochowa, Poland), Wiewiorowska S. (Czestochowa, Poland),
Pilarczyk J.W. (Czestochowa, Poland)
Purpose: The aim of this paper is to determine influence of the drawing process of TWIP steel wires on their mechanical
properties and the structure changes.
Design/methodology/approach: The heat treatment of steel containing 29.4 % manganese and little amount of carbon
(0.0049%C) allows to obtain TWIP effect, and the austenitic structure for this type of steel was realized. In order to
investigate the structure changes, the optical microscopy was used. Mechanical properties were determined by the
compression test and drawing process.
Findings: The analyses of changes of mechanical properties and the structure after particular drawings stages was carried
out. At the total draft of 93.4 % the value of drawing stress was 1060MPa, however further deformations of the wire brought
relation Rm/R0.2 to be above 1.6.
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Research limitations/implications: Continuation of the investigations with the use of transmission electron microscopy
makes it possible to identify all phases that appear in this steel.
Practical implications: Drawn products characterized by high strength properties together with good plasticity might be
used for production of connecting elements because they can absorb large quantity of energy.
Originality/value: For the first time there were obtained so high hardening level as well as so high plasticity in the drawing
process.

1.236
The kinetics of phase transformations during tempering in high-speed steels
Bala P. (Cracow, Poland), Pacyna J. (Cracow, Poland)
Purpose: This work contains a detailed description of the kinetics of phase transformations during continuous heating from
quenched state of HS18-0-1 and HS6-5-2 high-speed steels.
Design/methodology/approach: The kinetics of phase transformations during continuous heating (tempering) from asquenched state of investigated steel, was elaborated using a DT 1000 dilatometer of a French company Adamel.
Findings: During heating of previously quenched HS18-0-1 and HS6-5-2 steel samples, the presence of four basic
transformations was found, i.e. precipitation of ε carbide, precipitation of M3C, transformation of retained austenite and
precipitation of alloy carbides of MC and M2C type. It was shown that in quenched high-speed steels a part of retained
austenite transforms already during heating for tempering, but its significant part transforms only during cooling process
after tempering.
Research limitations/implications: The substitution of tungsten with molybdenum in HS6-5-2 steel has influenced mainly
the stability of retained austenite and the temperature of precipitation beginning of MC (MCs) type carbides.
Practical implications: This results will be used to design new technologies of tempering of these steels.
Originality/value: Characterization of kinetics phase transformations during continuous heating from quenched state in
high-speed steels.

1.234
The kinetics of phase transformations during tempering in the new hot working steel
Bala P. (Cracow, Poland), Pacyna J. (Cracow, Poland), Krawczyk J. (Cracow, Poland)
Purpose: This work contains a detailed description of the kinetics of phase transformations during tempering of new hot
working steel. Moreover, the differences in microstructure of samples of the investigated steel in relationship to the heat
treatment were evaluated.
Design/methodology/approach: CHT diagram, illustrating the kinetics of phase transformations during continuous heating
(tempering) from as-quenched state of investigated steel, was elaborated using a DT 1000 dilatometer of a French company
Adamel. In the case of investigations of the microstructural changes, quenched samples were heated with a heating rate of
0.05°C/s to the temperatures of 210, 320 and 420°C. The microstructure of investigated steel were examined using
transmission JEM200CX microscope.
Findings: Heating of the investigated steel from the as-quenched state resulted in the occurrence of 4 primary
transformations: precipitation of ε carbide, M3C precipitation, transformation of retained austenite and precipitation of alloy
carbides of MC and M2C type, nucleating independently. TEM investigations focused on determination of a degree of phase
transformations during continuous tempering, showed compatibility of the microstructure with CHT diagram for tested steel.
Research limitations/implications: The new CHT diagram of investigated steel was determined.
Practical implications: The obtained CHT diagram may be used to design new technologies of tempering of this steel.
Originality/value: The new CHT diagram, characterization of tempering new hot working steel.
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1.202
Improvements of medical implants based on modern materials and new technologies
Balazic M. (Ljubljana, Slovenia), Kopac J. (Ljubljana, Slovenia)
Purpose: Modern medical implants are products with pretentious requirements regarding materials, machining technologies
and their functionality. In general they are divided into two main groups which are permanent and temporary medical
implants. To improve implant’s performance in the working environment one of the main goals of research and development
process is to improve implant’s biofunctionality, biocompatibility, corrosion resistance, bioadhension, processability and
availability.
Design/methodology/approach: Development of modern medical implants is a multi-stage design and manufacturing
process primarily based on computer design, computer numerical simulations and in-vitro tests.
Findings: Some improvements could be done with reverse engineering technology which generates a numerical model from
the workpiece in order to get a replica or geometric variant for the scanned data.
Practical implications: The surgical treatments of bone fractures (osteosynthesis) are divided into external fracture fixation
or internal fracture fixation. One of the most common used medical implant for internal fracture fixation is bone fixation
plate which holds together the bone fragments. In some cases the improved shape of the plate could results into better
biofunctionality and bioadhesion.
Originality/value: In this contribution few examples of machining technologies based on CAD-CAM principle, modern
materials and research/development process of modern medical implants is presented.

1.249
Intelligent modeling in manufacturing
Balic J. (Maribor, Slovenia), Cus F. (Maribor, Slovenia)
Purpose: Modeling of production systems is very important and makes optimization of complicated relation in production system
possible. The purpose of this paper is introducing artificial techniques, like Genetic Algorithms in modeling and optimization of job
shop scheduling in production environment and in programming of CNC machine tools.
Design/methodology/approach: Conventional methods are not suitable for solving such complicated problems. Therefore
Artificial Intelligent method was used. We apply Genetic Algorithm method. Genetic Algorithms are computation methods
owing their power in particular to autonomous mechanisms in biological evolution, such as selection, “survival of the fittest”
(competition), and recombination.
Findings: In example solutions are developed for an optimization problem of job shop scheduling by natural selection. Thus
no explicit knowledge was required about how to create a good solution: the evolutionary algorithm itself implicitly builds
up knowledge about good solutions, and autonomously absorbs knowledge. CNC machining time was significant shorter by
using GA method for NC programming.
Research limitations/implications: The system was developed for PC and tested in simulation process. It needs to be tested
more in detail in the real manufacturing environment.
Practical implications: It is suitable for small and medium-sized companies. Human errors are avoid or at lover level. It is
important for engineers in job – shops.
Originality/value: The present paper is a contribution to more intelligent systems in production environment. It used genetic
based methods to solve engineering problem.

1.141
Investigation of cyclic creep of surgical cements
Balin A. (Katowice, Poland), Junak G. (Katowice, Poland)
Purpose: The paper suggests to adapt the research method of low cycle fatigue for modelling the loads and deformation on
surgical cements in an artificial hip joint. Surgical cements have also been modified in order to improve their functional
properties.
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Design/methodology/approach: Low cycle fatigue tests were conducted on samples made from Palamed cement without an
addition and on samples made from cement modified with glassy carbon and titanium. The tests were conducted on a
servohydraulic fatigue testing machine, MTS-810, with load control.
Findings: Fatigue tests proved viscoelastic character of all the tested materials. During the fatigue tests the phenomenon of
cyclic creep was observed.
Research limitations/implications: Modelling the loadings and deformations of cement in endoprostheses of joints with the
low cycle fatigue method takes into account its all high value, while cement is being used for endoprostheses for many years
in the conditions of random stress and deformation courses. Therefore the obtained deformation values are bigger than those
which would have been obtained in real conditions in the same time.
Practical implications: The low cycle fatigue tests carried out showed how important is the factor of time for the behavior
of surgical cement in the conditions of changeable loadings. This fact is essential to assess its usability for
endoprosthesoplasty of joints. The stem subsidence and remodeling of bone occurred in the course of the cement
deformation. For the clinical practice the estimation of the deformation value of the cement and stem subsidence during the
exploitation of the artificial hip joint is the important problem.
Originality/value: The rheological phenomena in surgical cements, which is viscoelasticity material, occurred at low cycle
fatigue tests. The deformation increase in the conditions of the cement creep is the fundamental phenomena.

1.260
The determination of the thickness of composite layer for ball casting
Baron C. (Gliwice, Poland), Bartocha D. (Gliwice, Poland), Szajnar J. (Gliwice, Poland)
Purpose: In this article the results of thermal simulation of formation composite layer on steel model casting were presented.
The aim of researches was to determine the technological parameters of formation composite layer process for which it is
possible to get good quality reinforcement layer with desirable thickness.
Design/methodology/approach: Both the distribution of temperature in model casting and the course of temperature
changes in characteristic points of composite premould were determined for assumed changes of chosen technological
parameters. The numerical calculations were done with the use of software NovaFlow&Solid 2.9 r81.
Findings: Obtaining both the good quality and desirable thickness of composite layer depends on the parameters of process
and the level of pouring temperature during the casting process.
Research limitations/implications: Researches made possible to determine technological parameters directly influencing
this process and criterions which should be kept by casting technology of this kind of casting.
Originality/value: Thanks to obtained results there is a possibility to work out guidelines and rules of projecting the
construction and the selection of technological parameters of casting with surface composite layer.

1.171
Residual stresses modeling in hard turning and its correlation with the cutting forces
Batalha G.F. (Sao Paulo, Brazil), Delijaicov S. (Sao Bernardo do Campo, Brazil), Aguiar J.B. (Sao Paulo, Brazil),
Bordinassi E.C. (Sao Caetano do Sul, Brazil), Stipkovic Filho M. (Sao Caetano do Sul, Brazil)
Purpose: This paper aims to study the cutting parameters influence (cutting speed, feed rate, cutting depth and tool radius
nose) on the cutting forces (cutting force, feed rate cutting force and penetration cutting force) as well as on the residual
stresses, in conical bearings made of steel DIN 100 CrMn6 hardened (62 HRc), searching correlations between the residual
stresses and the cutting forces.
Design/methodology/approach: A complete factorial planning was used to establish the correlations. At the same time, the
cutting parameters influence in the microstructure of the material and it’s correlation with the residual stress was studied. A
turning center machine and CBN inserts was employed for the tests. To the cutting force measurements was carried out using
a piezoelectric dynamometer. The residual stresses measurements were carried out by X-ray diffractometry.
Findings: The penetration cutting force was the most important factor in the residual stress generation, and it was influenced
by the feed rate and the cutting depth. A correlation between the cutting depth and the residual stresses was established. The
results do not showed any changes in the microstructure of the material, even when the greater cutting parameters were used.
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Research limitations/implications: The residual stress is one of the major causes of failures in bearings by contact fatigue,
keeping this on mind, this work helps the developer to select correct cutting parameters in order to increase the machined
workpiece life in service.
Originality/value: This work were based on the real components (conical bearings), real cutting conditions and with these
results were possible to make greater improvements in the manufacturing and in the quality of the studied parts.

1.46
Damage mechanisms of Ti-Al intermetallics in three point ultrasonic bending fatigue
Bayraktar E. (Paris, France), Xue H. (Xian, China), Bathias C. (Paris, France)
Purpose: Damage mechanisms of two phases (α2−Ti3Al and γ−Ti-Al) intermetallics alloy are investigated at room
temperature in a new developed resonance type 3- point (3P) fatigue bending test device at a frequency of 20 kHz.
Design/methodology/approach: Manufacturing and analysis of composition of this alloy were carried out in advanced
materials laboratory by collaborating with aircraft design engineering department for non-ferrous metal research centre in
China. All of the 3P- fatigue bending were carried out at the stress ratios of R=0.1, R=0.5, R=0.7 mainly in gigacycle
regime.
Findings: Damage mechanisms were compared in static and dynamic test conditions. The geometries of static tensile
test and ultrasonic fatigue test specimens have been calculated by analytical or numerical method as discussed in detail
formerly. This paper gives further results and more complicate discussion on this study particularly on the crack
formation and the role of the different parameters on the damage mechanisms of this alloy. Damage analysis was made
by means of optical (OM) and Scanning Electron Microscopies (SEM).
Research limitations/implications: Paper gives results and more complicate discussion on the crack formation and the role
of the different parameters on the damage mechanisms of this alloy.
Originality/value: This study proposes a new methodology for fatigue design and a new idea on the criterion for the
damage under very high cycle fatigue regime. The results are well comparables for the specimens under real service
conditions. This type of study gives many facilities for the sake of simplicity in industrial application.

1.165
Quality of bimetal Al-Cu joint after explosive cladding
Berski S. (Czestochowa, Poland), Stradomski Z. (Czestochowa, Poland), Dyja H. (Czestochowa, Poland)
Purpose: An analysis of quality of bimetallic joint between aluminium and copper layers of billet for extrusion process is
the subject of the work.
Design/methodology/approach: For preparing the quality analysis of particular layer of bimetal, the shearing test were
done. During the tests the maximal stress for particular sets of the bimetal was established. For chosen cases the
metallographic research of Al-Cu joint were done.
Findings: The geometry of the cylindrical set and explosive cladding process parameters which allow to obtain the
cylindrical bimetallic billets without cracks and delaminations and also with uniform cladded layer along and across the
billet.
Research limitations/implications: The analysis is concerning the explosive joint of pure aluminium Al995 and electrolytic
copper M1E 99,97 in cylindrical sets. In the future research the analysis of this kind of joints after direct extrusion process is
planning.
Practical implications: The analysis could be helpful for more effective designing of the bimetal billets through the
explosive cladding process and next for the plastic working processes.
Originality/value: During the extrusion process with high value of extrusion ratio the delamination of the billet layers
especially on the boundary of the layers is observed, this fact causes that joint after the metal working processes has lower
strength even than components of the bimetal billet. So very important task is establishing the geometry set and explosive
parameters to obtain the best quality of the joint.
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1.85
Crack arrest model for a piezoelectric strip subjected to Mode-I loadings
Bhargava R. R. (Roorkee, India), Setia A. (Roorkee, India)
Purpose: The present paper aims at proposing a crack arrest model for an infinitely long narrow, poled ceramic strip weakened by
a finite hairline straight crack when the edges of the strip are subjected to combined mechanical and electrical loads.
Design/methodology/approach: (Model) As a consequence of loads the rims of crack open forming a yield zone ahead of
each tip of the crack. To arrest the crack from further opening the rims of the yield zones are subjected to normal cohesive
quadratically varying yield point stress. Two cases are presented when edges of the strip are subjected to: Case-I~in-plane
stresses and electrical displacement or Case-II~in-plane stresses and in-plane electric field. Problems are solved using
Fourier integral transform method.
Findings: The stress intensity factor, yield zone length, crack opening displacement, crack growth rate have been calculated.
Their variation with respect to affecting parameters viz. yield zone length, width of the strip, material constant, electrical and
mechanical loads has been depicted graphically.
Research limitations/implications: The material of the strip is assumed mechanically brittle and electrically ductile consequently
mechanically singularity is encountered first. The investigations in this paper are carried at this level. Also the crack yielding under
the loads is considered small scale hence the yield zone is assumed to be lying on the line segment ahead of the crack.
Practical implications: Piezoelectric ceramics are widely used as sensors and actuators, this necessity prompts the fracture
study on such ceramics under different loading conditions.
Originality/value: The paper gives an assessment of the quadratically varying load required to be prescribed on yield zones
so as to arrest the opening of the crack. The investigations are useful to smart material design technology where sensors and
actuators are manufactured.

1.140
Reverse task of passive and active mechanical systems
Bialas K. (Gliwice, Poland)
Purpose: The main purpose of this work is to present the algorithm of a converse problem of dynamics of mechanical
systems containing passive and active elements. Solving the problem results in obtaining structures and parameters of a
discrete model meeting the defined requirements concerning the dynamic features of the system, in particular, the frequency
spectrum. Another objective of this work is to compare the reduction of vibration by means of passive or active elements or
while using passive and active elements at the same time.
Design/methodology/approach: The work involves the application of a non-classical method of polar graphs and their
relation to structural algebra. The use of such a method enables the analysis of mechanical systems irrespective of the type
and number of the elements of such a system.
Findings: The application of active elements to eliminate vibration enables overcoming limitations which occur if passive
elements are used. One of the most important limitations is low efficiency in case of low-frequency vibration and inability to
reduce vibration of selected parts of the system.
Research limitations/implications: The scope of discussion is reverse task of passive and active mechanical systems, but
for this type of systems, such approach is sufficient.
Practical implications: The practical realization of the reverse task of dynamics introduced in this work can find uses in
designing of machines with active and passive elements with the required frequency spectrum.
Originality/value: Thank to the approach, unclassical method of polar graphs and their relationship with algebra of
structural numbers, can be conducted as early as during the designing of future functions of the system as well as during the
construction of the system. Using method and obtained results can be value for designers of mechanical systems.

1.342
Self reinforced polymer-polymer composites
Bilewicz M. (Gliwice, Poland), Viana J.C. (Guimaraes, Portugal), Dobrzanski L.A. (Gliwice, Poland)
Purpose: Purpose of this paper is the applying of new technology in injection moulding technique and investigation of
reinforcement of PC as dispersed phase inside PP matrix (Table 1). Second aim of work is enrichment of those composites
by nanoclay and analyzing mechanical behaviour of nanocomposites.
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Design/methodology/approach: According to design of experiments (DOE) specimens were injection moulded in the shape
of rectangular bars. Additionally advanced technology of melt manipulation inside mold cavity after injection was used. To
achieve this purpose Ferromatik Milacron injection moulding machine, equipped with externally controlled mold was used.
Findings: Addition of nanoclay clearly presents highly reinforced system, especially for neat matrix. Evenly dispersed PC
particles within PP majority show reinforcement as well. Inducement of shear rate in injection moulding radically improved
absorption of energy in nanocomposite.
Research limitations/implications: Different variation of material composition, such combination with other polymers and use
of different reinforcements (flexible or either rigid) is required to be checked in the further work.
Practical implications: Reinforcement obtained thanks to dispersed phase and nanofillers creates composites with improved
mechanical properties.
Originality/value: Morphology development reflects on mechanical behaviour. Its manipulation may affect and improve
mechanical properties. Use of advanced technologies opens wide range of possibilities in processing of polymer based
systems. At present there is limited number of research of processing-structure-properties relationships of polymer-polymer
composites and nanocomposites.

1.57
Properties of seam welds produced with different extrusion parameters
Bingol S. (Diyarbakir, Turkey), Keskin M.S. (Diyarbakir, Turkey), Bozaci A. (Istanbul, Turkey)
Purpose: This study focuses to investigate the effects of different extrusion parameters on microstructural properties of seam
(longitudinal) welds in aluminum extrusion profiles.
Design/methodology/approach: To realize the study, it is studied on a hollow extrusion profile type which has seam weld
zones. The experimental profile was produced in different temperatures, billet temperatures and ram speeds by a real
extrusion press which has a capacity of 1460 tones. These parameters are some of the most important parameters in an
extrusion process.
Findings: Some structural differences are occurred between having the different extrusion parameters both seam welds and
without weld regions, when the experimental results are observed. In addition, it was observed commonly the structure of the
material had a change through re-crystallization with increasing temperatures. This situation decreases the significance of
seam weld lines. Moreover, the grain size is getting smaller with increasing ram speed as it is shown in microstructural
figures.
Research limitations/implications: Also some structural differences in seam welds may occur for having the other
extrusion parameters without temperature and speed. But, the other extrusion parameters are not used in this study.
Therefore, effect of some other important parameters such as pressure, extrusion ratio can be investigated in future.
Practical implications: In application, seam welds occur on hollow profiles. This study demonstrates that some extrusion
parameters effect to microstructure of seam welds.
Originality/value: It is shown that different microstructural properties take place due to the process parameters variations
and natural of extrusion method in the extrusion production. They cause also variations on structural features.

1.160
A quality problem in seam welds in aluminum extrusion
Bingol S. (Diyarbakir, Turkey), Keskin M.S. (Diyarbakir, Turkey)
Purpose: Seam welds occur during the hollow profile extrusion; the billet’s material is divided into separate metal streams
by the bridges of the die which support a mandrel, and then these metal streams are welded in welding chamber behind the
bridges. When the desired conditions have not been provided, the required quality in seam welds may not occur. One of the
possible reasons for this situation is a poor metal feed. In this study, an insufficient pressure problem occurring in seam
welds on an aluminum extrusion profile section is investigated.
Design/methodology/approach: The study was realized on a hollow extrusion profile type which has seam weld zones. The
experimental profile was produced by a real extrusion press which has a capacity of 1460 tones.
Findings: The poor metal feed occurring on specimen is shown by microstructural pictures. Microstructure of the main
region has a homogenous appearance. In the microstructure, containing seam weld region, only a slight change was observed
in seam weld region. However, there was no significant change in near of seam weld regions. This points out that there has
been no metallurgical problem. Therefore, the problem is an insufficient pressure problem and this caused poor metal
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feeding. In the other hand, micro hardness tests are realized on seam weld region, main region and defective region’s
surround of specimen’s section. After the micro hardness tests important differences are shown among these regions’
strength. Hardness values of seam weld region were lower than the main material’s hardness values, but higher than the
defective region’s.
Practical implications: In application, seam welds occur on hollow profiles produced by aluminum extrusion.
Originality/value: As a result, this study shows a quality problem in seam welds in aluminum extrusion.

1.56
Effect of different extrusion temperature and speed on extrusion welds
Bingol S. (Diyarbakir, Turkey), Keskin M.S. (Diyarbakir, Turkey)
Purpose: In this study, it is aimed to investigate the structure of seam weld and transverse weld sections comparatively. To
achieve this, it is studied on an extrusion profile type which has seam weld and transverse weld regions.
Design/methodology/approach: Producing extrusion profile has been performed by a press, which has a capacity of 1460
tones, in a real producing and carried out by changing the exit temperature and ram speed, which are the important
parameters. Exit temperature TE, is chosen as 440, 475, 500, 520 and 560 oC. Extrusion speed is also taken in the base of
ram speed VR, and production is carried out at the speeds of 2, 4, 6, 10 and 15 mm/s. Therefore the effects of extrusion
parameters on macrostructure properties have been investigated.
Findings: It is seen clearly that some differences are occurred from the viewpoint of structural features between the regions,
when the experimental results are observed without regarding the extrusion parameters. In addition, it was observed
commonly the structure of the material had a change through re-crystallization with increasing temperatures. This situation
decreases the significance of seam weld regions. But insignificancy of seam weld region is designed as possible as can be
from the viewpoint of decorative. However, when the macro structural figures have been investigated as the ram speed
increases more significance on seam welds occurs.
Research limitations/implications: Also some macrostructural differences in extrusion welds may occur for between
having the other important extrusion parameters such as pressure and extrusion ratio. Therefore, effect of the other
parameters can be investigated in future.
Practical implications: In application, extrusion welds occur on both solid and hollow profiles. Moreover, extrusion
temperature and speed often changes. This study shows that these parameters effect to macrostructure of extrusion welds.
Originality/value: In this study, it is seen that different macrostructural properties take place due to the process parameters
variations and natural of extrusion method in the extrusion production.

1.211
Dynamic mechanical properties of parts from multicavity injection mould
Bociaga E. (Czestochowa, Poland), Jaruga T. (Czestochowa, Poland)
Purpose: The examination of dynamic mechanical properties of injection moulded parts, obtained from different cavities of
injection mould, was the purpose of this research. The parts were manufactured from polypropylene.
Design/methodology/approach: The testing method used was DMTA – “Dynamic Mechanical Thermal Analysis” – which
is often used to determine the properties of polymers, blends and composites as well as the manufactured parts.
Findings: The differences in storage modulus E’ and loss factor tan δ of parts from particular mould cavities were found.
The differences are caused by polymer flow and thermal conditions specific for each cavity.
Research limitations/implications: An injection mould with geometrically balanced runners was used for investigation.
The differences in parts’ properties occur for every injection mould, but they are dependent on the cavities layout and
runners configuration.
Practical implications: The results of investigation provided the information that there are significant differences in parts’
properties. Knowing that, the mould designers should take an effort to minimize the temperature differences in the mould
and to assure the equal cavity filling.
Originality/value: Usually the naturally balanced runners were supposed to assure the equal filling for all the cavities.
Lately some research was made which discovered that this is not true. There were some solutions of this problem proposed.
All investigation was focused on simultaneous plastic flow into all cavities, but there were no investigation of parts’
properties.
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1.282
Structure and properties of hot-work tool steel alloyed by WC carbides by a use of high power diode laser
Bonek M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Klimpel A. (Gliwice, Poland)
Purpose: The paper presents the effect of alloying with tungsten carbide on properties of the X40CrMoV5-1 steel surface
layer, using the high power diode laser (HPDL).
Design/methodology/approach: The structural mechanism of surface layer development was determined and the effect of
alloying parameters, gas protection method, and thickness of paste layer applied onto the steel surface on structure refinement
and influence of these factors on the mechanical properties of surface layer was studied.
Findings: Selection of laser operating conditions is discussed, as well as thickness of the alloying layer, and their influence
on structure and chemical composition of the steel. Analysis of the process conditions influence on thicknesses of the alloyed
layer and heat-affected zone is presented.
Practical implications: Laser surface modification has the important cognitive significance and gives grounds to the practical
employment of these technologies for forming the surfaces of new tools and regeneration of the used ones.
Originality/value: The outcome of the research is an investigation showing the structural mechanisms accompanying laser
alloying.

1.209
Comparison of solutions obtained by exact and similar methods for vibrating shafts
Buchacz A. (Gliwice, Poland)
Purpose: The purpose of this paper is to compare the transients of characteristics obtained by the approximate and exact
method and to answer to the question – if the method can be used to nominate the characteristics of mechatronic systems.
Design/methodology/approach: The main approach to the problem is to nominate the relevance or irrelevance between the
characteristics obtained by different methods – especially the relevance of the pole values of characteristics. The main
subject of the research is the continuous torsionally vibrating bar considered as a mechanical subsystem of the mechatronic
system.
Findings: The values of zeroes and poles of continuous mechanical system depend on the boundary conditions. Foreseeing
approximate solutions fulfill some conditions only, particularly for flexibly vibrating beams.
Research limitations/implications: The linear continuous torsionally vibrating bar is considered.
Practical implications: The main point is the analysis and the examination of torsionaly vibrating continuous mechatronic
systems which characteristics can be nominated with approximate methods only.
Originality/value: The originality of the approach relies on the comparisation of the compatibility of the characteristics of
the mechatronic and mechanical systems with demanded accuracy, nominated with the same approximate method.

1.208
Modelling, synthesis, dodification, sensitivity and analysis of mechanic and mechatronic systems
Buchacz A. (Gliwice, Poland)
Purpose: The main purpose of this thesis is the research of the authors scientific problematic which were presented during
the AMME and CAM3S conferences.
Design/methodology/approach: The main approach to the problem is to present the variety of the conferences and on this
background – the abilities of the propositions for the potential participants. According to the author of this article these were
the topics concerning - modelling, synthesis, design, examining the sensitivity, modifications of discrete, continuous,
discrete continuous mechatronic systems and machatronic active or passive and also taking into consideration the
transportation.
Findings: The flexibility impact of the manipulators chains in fix position with the transportation was examined. The
problem of the synthesis and examining the sensitivity of continuous and discrete continuous systems with the usage of
method of examining this problem with discrete models was formulated and solved. The problem: of structural modification

68

Worldwide Congress on Materials and Manufacturing Engineering and Technology COMMENT’2007

of different type of systems was formulated and solved; of active discrete structures. The methods of synthesis according to
selected class of dynamical characteristic in order to generate the “new” structures – physical realizations in a shape of
models of mechatronic systems were given.
Research limitations/implications: The various linear mechanical and mechatronic systems were modelled, synthesised,
design and analysed.
Practical implications: Obtained results can be used as a field of improving and developing the modelling methods as far as
design and examining the various class of vibrating mechanical and mechatronic systems are concerned. Mentioned results can
be also useful for the engineers which are working with this or similar problems.
Originality/value: New modelling methods, synthesis, examination of sensitivity and modifications of selectaed class of
mechanic and mechatronic systems represented by graphs and structural numbers were presented.

1.133
Investigations of the structure of composites of PP/GF by means of X-ray methods
Caban R. (Czestochowa, Poland), Nitkiewicz Z. (Czestochowa, Poland)
Purpose: This work aimed to identify the crystalline phases which appear in polymeric matrix as well as to determine the degree
of crystallinity for composites based on the matrix of polypropylene reinforced with glass fibre. Moreover, the value of Lp (large
period) of supermolecular structure in lamellar polypropylene has also been determined.
Design/methodology/approach: X-ray structural investigations of composites based on polypropylene matrix reinforced
by glass fibre have been performed by means of X-ray diffraction (XRD) and small angle X-ray scattering (SAXS).
Findings: For investigated composites the presence of several types of polymorphous polypropylene has been found. The
crystalline part of the matrix for the investigated composites is composed of α phase which crystallizes in monoclinic lattice and
β phase which crystallizes in hexagonal system. Moreover, it has been found that amorphous phase in the investigated
composites is made of strongly oriented smectic phase of polypropylene.
Research limitations/implications: Continuation of the investigations by means of X-ray methods will enable an in-depth
analysis and recognition of the structure of polymeric composites on the molecular and supermolecular level.
Originality/value: The work identified crystalline phases of polypropylene which made up the matrix for the investigated
composites and the value of large period for supermolecular lamellar structure of polypropylene.

1.172
Selection of cutting fluids in machining processes
Cakir O. (Diyarbakir, Turkey), Yardimeden A. (Diyarbakir, Turkey), Ozben T. (Diyarbakir, Turkey), Kilickap E.
(Diyarbakir, Turkey)
Purpose: During machining operation, friction between workpiece-cutting tool and cutting tool-chip interfaces result high
temperature on cutting tool. The effect of this generated heat affects shorter tool life, higher surface roughness and lowers the
dimensional sensitiveness of work material. This result is more important when machining of difficult-to-cut materials, due
to occurrence of higher heat.
Design/methodology/approach: Different methods have been reported to protect cutting tool from the generated heat during
machining operations. The selection of coated cutting tools are an expensive alternative and generally it is a suitable approach for
machining some materials such as titanium alloys, heat resistance alloys etc. Another alternative is to apply cutting fluids in
machining operation. They are used to provide lubrication and cooling effects between cutting tool and workpiece and cutting tool
and chip during machining operation. Hence the influence of generated heat on cutting tool would be prevented.
Findings: As a result, important benefits would be achieved such longer tool life, easy chip flow and higher machining
quality in the machining processes. The selection of cutting fluids should be carefully carried out to obtain optimum result in
machining processes. Various factors are affecting the selection of cutting fluid type in machining operation such as type of
workpiece materials, cutting tool material and the method of machining processes.
Practical implications: In this study, the selection of cutting fluids for machining processes was examined. The effects of
workpiece material, cutting tool and machining process type were determined in detail.
Originality/value: In this study, the studies about cutting fluid application in machining processes have been evaluated. The
selection criteria of cutting fluids have been examined. Suitable cutting fluids for various material machining processes have
been determined according to cutting tool materials.
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1.173
Chemical machining
Cakir O. (Diyarbakir, Turkey), Yardimeden A. (Diyarbakir, Turkey), Ozben T. (Diyarbakir, Turkey)
Purpose: Nontraditional machining processes are widely used to manufacture geometrically complex and precision parts for
aerospace, electronics and automotive industries. There are different geometrically designed parts, such as deep internal
cavities, miniaturized microelectronics and fine quality components may only be produced by nontraditional machining
processes. This paper is aiming to give details of chemical machining process, industrial applications, applied chemical
etchants and machined materials. Advantages and disadvantages of the chemical machining are mentioned.
Design/methodology/approach: In this study, chemical machining process was described its importance as nontraditional
machining process. The steps of process were discussed in detail. The tolerances of machined parts were examined.
Findings: Paper describes the chemical machining process, industrial applications, applied chemical etchants and machined
materials.
Practical implications: The machining operation should be carried out carefully to produce a desired geometry.
Environmental laws have important effects when chemical machining is used.
Originality/value: The importance of nontraditional machining processes is very high.

1.316
Model of heat flow during crystallization of cast composites
Cholewa M. (Gliwice, Poland)
Purpose: The aim of this work was to show possibilities of numerical simulation software, based on heat transfer model,
commonly used in foundry industry in cast composite properties engineering.
Design/methodology/approach: The main restriction in most of used software systems is lack of heat transfer, which may
occur at composite creation. In this work the reinforcing particle morphology an size were expressed by one quantity –
morphological modulus Mm and were examined for influence on heat transfer and conductivity up to the Newton’s and
Fourier’s laws.
Findings: The main restrictions for using Fourier’s model based software for composite engineering are shown. The way for
crystallization control was presented including influence of morphology, transition zone and thermo-physical properties of
components.
Research limitations/implications: Proposed methodology can be used for cast composite properties engineering in cases,
where relative motion of components is negligible. In other cases heat transfer coefficient is justified only if the software
used is based on Fourier’s model and the source code is accessible.
Originality/value: Proposed assumptions create possibility for components selection verification in terms of technological and
operating properties of cast composite. An example of such approach was shown in work.

1.350
Structure formation of AlMg2-AlN composite cast in electromagnetic field
Cholewa M. (Gliwice, Poland), Formanek B. (Katowice, Poland), Sozanska M. (Katowice, Poland), Staszewski M.
(Katowice, Poland)
Purpose: Basic material concept, technology and some results of studies on aluminum matrix composite with dispersive
aluminum nitride reinforcement was shown. Studied composites were manufactured with use f ex-situ technique and powder
metallurgy.
Design/methodology/approach: Aluminum nitride powder was manufactured in process of self-evolving high-temperature
synthesis SHS. Composite powder Al-AlN was obtained using mechanical alloying. Composite castings were manufactured
in stir casting process and poured into graphite moulds under external electromagnetic field. For powder and composite
structure characterization some methods were used, including: light microscopy, scanning microscopy, X-ray analysis,

70

Worldwide Congress on Materials and Manufacturing Engineering and Technology COMMENT’2007

characteristic X-radiation analysis and quantitative analysis of selected composite regions. Composite structure and
reinforcement distribution was compared with use of quantitative analysis.
Findings: Morphology and diffraction pattern of aluminum nitride powder was shown. Typical structure of studied
composites with microanalysis results was indicated. Influence of electromagnetic field on structure and aluminum nitride
dispersion change was represented.
Practical implications: Application of joint casting technique, powder metallurgy and electromagnetic field enabled control
of reinforcement dispersion as well as the metal matrix structure.
Originality/value: Studies results confirmed the concept proposed for composite manufacturing.

1.152
Fracture analysis of selected magnesium alloys after different testing methods
Cizek L. (Ostrava, Czech Republic), Greger M. (Ostrava, Czech Republic), Dobrzanski L.A. (Gliwice, Poland), Kocich R.
(Ostrava, Czech Republic), Tanski T. (Gliwice, Poland), Prazmowski M. (Opole, Poland)
Purpose: of this paper is to extend a complex evaluation of magnesium alloys which requires very often knowledge
mechanical properties. These properties are connected with microstructure that is influenced by metallurgical and
technological factors and conditions of exploitation. Very important information for design and exploitation of these alloys is
knowledge of fracture characteristics.
Design/methodology/approach: Testing methods used magnesium alloys were based on tensile test and torsion test. The
methods of the light microscopy and SEM for metallographic and fracture analyses of alloys after testing were used.
Findings: Objective of this work consisted in determination of changes of mechanical properties and fracture characteristics
of magnesium alloy in dependence on testing methods. Mg-Al alloy with graduate aluminium content as cast state and after
heat treatment was used. It was confirmed that during heating at chosen temperatures there occurs partial dissolution of
minority phases.
Research limitations/implications: According to the alloys characteristic, the applied cooling rate and alloy additions
seems to be a good compromise for mechanical properties and microstructures, nevertheless further tests should be carried
out in order to examine different cooling rates and parameters of solution treatment process and aging process.
Practical implications: The results may be utilized for a relation between plastic and strength properties of the investigated
material in process of research and manufacturing
Originality/value: These results contribute to complex evaluation of properties magnesium alloys namely for explanation of
fracture mechanism in changing condition of testing and exploitation. The results of this paper are determined for research
workers deal by development new exploitations of magnesium alloys.

1.61
High speed end-milling optimisation using Particle Swarm Intelligence
Cus F. (Maribor, Slovenia), Zuperl U. (Maribor, Slovenia), Gecevska V. (Skopje, Macedonia)
Purpose: of this paper: In this paper, Particle Swarm Optimization (PSO), which is a recently developed evolutionary
technique, is used to efficiently optimize machining parameters simultaneously in high-speed milling processes where
multiple conflicting objectives are present.
Design/methodology/approach: Selection of machining parameters is an important step in process planning therefore a new
methodology based on PSO is developed to optimize machining conditions. Artificial neural network simulation model
(ANN) for milling operation is established with respect to maximum production rate, subject to a set of practical machining
constraints. An ANN predictive model is used to predict cutting forces during machining and PSO algorithm is used to
obtain optimum cutting speed and feed rate.
Findings: The simulation results show that compared with genetic algorithms (GA) and simulated annealing (SA), the
proposed algorithm can improve the quality of the solution while speeding up the convergence process. PSO is proved to be
an efficient optimization algorithm.
Research limitations/implications: Machining time reductions of up to 30% are observed. In addition, the new technique is
found to be efficient and robust.
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Practical implications: The results showed that integrated system of neural networks and swarm intelligence is an effective
method for solving multi-objective optimization problems. The high accuracy of results within a wide range of machining
parameters indicates that the system can be practically applied in industry.
Originality/value: An algorithm for PSO is developed and used to robustly and efficiently find the optimum machining
conditions in end-milling. The new computational technique has several advantages and benefits and is suitable for use
combined with ANN based models where no explicit relation between inputs and outputs is available. This research opens
the door for a new class of optimization techniques which are based on Evolution Computation in the area of machining.

1.45
Modelling of damage initiation mechanism in rubber sheet composites under the static loading
Da Silva Botelho T. (Paris, France), Isac N. (Paris, France), Bayraktar E. (Paris, France)
Purpose: Modelling – Finite Element Analysis (FEA) of the damage initiation mechanisms in thin rubber sheet composites
were carried out under static solicitation at room temperature. Natural rubber vulcanised and reinforced by carbon, NR is
used in this study.
Design/methodology/approach: Experimental results were compared with that of the Finite Element Analysis (FEA).
Damage mechanism has been described with a threshold criterion to identify the tearing resistance, characteristic energy for
tearing (T) and damage in the specimens was evaluated just at the beginning of the tearing by assuming large strain. Typical
specimen geometry of thin sheet rubber composite materials was considered under static tensile tests conducted on the
smooth and notched specimens with variable depths.
Findings: This stage of this research, a finite element analysis (FEA) has been applied under the same conditions of this part
in order to obtain the agreement between experimental and FEA results. The numerical modelling is a representation of a
previous experimental study. The specimen is stretched more than once its initial size, so that large strains occur. A hyper
elastic Mooney-Rivlin law and a Griffith criterion are chosen.
Practical implications: A tearing criterion was suggested in the case of simple tension conditions by assuming large strain.
In the next step of this study, a finite element analysis (FEA) will be applied under the same conditions of this part in order
to obtain the agreement between experimental and FEA results.
Originality/value: This study proposes a threshold criterion for the damage just at the beginning of the tearing for thin sheet
rubber composites and gives a detail discussion for explaining the damage mechanisms. Comparison of FEA results with
those of experimental studies gives many facilities for the sake of simplicity in industrial application.

1.108
Extraction of valuable metals from amorphous solid wastes
David E. (Valcea, Romania)
Purpose: This paper undertakes to assess what opportunities exist for the economical recovery of valuable metals from
amorphous solid wastes that may be considered as“synthetic ores”. Also, this work is an attempt to optimize a leaching
process that is the most determinant step of hydrometallurgical process used to extract metals from ores.
Design/methodology/approach: The samples of amorphous material formed from spent industrial catalysts based on Cu, Ni /
γ-Al2O3 were physically and chemically characterized by atomic absortion spectrometry (AAS) and chemical analysis for to
determine the metals content. Then leaching studies were carried out under room temperature, atmospheric pressure and without
gas injection in both sulphuric acid with hydrogen peroxide addition and ammoniacal media for to decide which of them would
be the best treatment for this kind of waste materials. Also, the dissolution behaviour of Cu, Ni and Al metals was studied in
order to assure the best metal recovery conditions in subsequent processes such as solvent extraction , precipitation or
cementation techniques.
Findings: The results revealed that addition of hydrogen peroxide to sulphuric acid up to 0.2 M H2O2 concentration
enhanced leaching of metals remarkably and thereafter remained relatively constant. The highest extraction of metals was
found to be 90% Cu, 85% Ni and 80% Al for the following experimental conditions: H2SO4 2M, H2O2 0.2 M, A 5:1 liquid to
solid ratio (L/S).The use of ammoniacal media for leaching allowed the extraction of Cu, Ni and Al but rates of recovery
were only about 45 % for Cu, 43 % for Ni and 44 % for Al, much lower than those obtained for sulphuric acid leaching.
Research limitations/implications: The investigated process is suitable for all amorphous solid wastes with significant
content in metals such as copper, nickel, aluminium.
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Practical implications: Promising directions for adaptation of appropriate and economic separation processes for recovery and
recycling of valuable metals from amorphous solide wastes generated in significant amounts from different sectors were identified.
Originality/value: A new route for wastes recycling that will became an unavoidable task not only for recovery the valuable
metals and lowering catalysts costs but also for to prevent the environmental pollution.

1.84
Loss factor prediction for laminated plates
Diveyev B. (Lviv, Ukraine)
Purpose: The study aims to predict the loss factor properties of composite laminated plates.
Design/methodology/approach: Elastic constants of laminates and damping properties have been determined by using an
identification procedure based on multi-level theoretical approach.
Findings: The present paper is the first attempt at proposing a novel adaptive procedure to derive loss factor parameters for
sandwich plate’s vibration.
Research limitations/implications: In the future the extension of the present approach to sandwich plates with different
core materials will be performed in order to test various sandwich design.
Practical implications: Structures composed of laminated materials are among the most important structures used in
modern engineering and especially in the aerospace industry. Such lightweight and highly reinforced structures are also
being increasingly used in civil, mechanical and transportation engineering applications.
Originality/value: The main advantage of the present method is that it does not rely on strong assumptions on the model of
the plate. The key feature is that the raw models can be applied at different vibration conditions of the plate by a suitable
analytical or approximation method.

1.276
Development of the precipitation processes in low-alloy Cr-Mo type steel for evolution of the material state after
exceeding the assessed lifetime
Dobrzanski J. (Gliwice, Poland), Krzton H. (Gliwice, Poland), Zielinski A. (Gliwice, Poland)
Purpose: of this paper is to present the changes of the structure and of the carbides composition in material components
made of 13CrMo44 after long term service in creep conditions.
Design/methodology/approach: The material of the research studies has been obtained from Polish power stations. All
examined elements have exceeded their assessed life of 100,000 hours. The microstructures of the elements have been observed
using a scanning electron microscope. The mechanical properties and hardness values have been obtained. X-ray diffraction has
been used for identification of carbides. The Rietveld method has been applied to calculate factions of the carbides.
Findings: The correlation between changes in the carbides’ composition and equivalent service time and exhaustion extent
has been presented.
Practical implications: The presented method can be used for evaluation and qualification of structural changes in power
station boiler components operating in creep conditions.
Originality/value: The application of the Rietveld method for quantification of the carbides for evaluation of the state of the
material being in operating conditions.

1.272
Computer aided classification of internal damages the chromium-molybdenum steels after creep service
Dobrzanski J. (Gliwice, Poland), Sroka M. (Gliwice, Poland)
Purpose: The aim of the paper is to present the computer assisted method for analysis of scanning electron microscope
metallographic images of elements after long time operating in creep conditions.
Design/methodology/approach: The development of internal damages in low alloyed chromium-molybdenum steels were
discussed and illustrated. As a tools of evaluation of the internal damages’ classes of power industry installation elements
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from 16Mo3 steel operating in creep conditions a method based on image analysis, geometrical coefficient and artificial
neural networks was used.
Findings: Combining of several methods making use of the image analysis, geometrical coefficients and neural networks
will make it possible to achieve the better efficiency of class recognition of damages developed in the material.
Practical implications: This method can find a practical application for evaluation and classification of creep-damages of
elements power industry installations.
Originality/value: The use of images analysis and neural networks to identification and classification of internal damages of
low alloyed chromium-molybdenum steels working in creep conditions.

1.275
Mechanical properties and structure of the Cr-Mo-V low-alloyed steel after long-term service in creep condition
Dobrzanski J. (Gliwice, Poland), Zielinski A. (Gliwice, Poland), Krzton H. (Gliwice, Poland)
Purpose: of this paper is to present the changes of the mechanical properties and structure in material components of the
power station boiler after long-term creep service made of Cr-Mo-V low-alloyed steel.
Design/methodology/approach: The investigated material has been obtained from the Polish power stations. All examined
elements have exceeded their assessed life of 100 000 hours. Mechanical properties and structure examinations were carried
out on materials after long-term service in creep conditions. The microstructure have been observed using a light and a
scanning electron microscope. The investigation of the development of the precipitation processes were done by X-ray
diffraction phase analysis.
Findings: Carbide precipitations evolution in correlation to the life exhaustion extent were presented. Residual life in creep
short tests was done. Residual life in correlation to changes structure and developed of carbide precipitation processes were
presented.
Practical implications: The presented methods can be used for materials evaluation operating in creep conditions.
Originality/value: The presented results changes in the mechanical properties, structure and in the precipitation processes
are applied to evaluation of the condition of the elements in further industrial service.

1.349
Usage of e-learning in teaching fundamentals of materials science
Dobrzanski L.A. (Gliwice, Poland), Brom F. (Gliwice, Poland), Brytan Z. (Gliwice, Poland)
Purpose: The main aim of this article is to present the usage of educational platform Moodle in teaching Fundamentals of
Materials Science in the Institute of Engineering Materials and Biomaterials at Silesian University of Technology in Gliwice,
and to analyse the efficacy of e-learning as the means of introducing education within a traditional model.
Design/methodology/approach: This article contains the description of learning within the mixed mode, which is education
embracing a face to face method and distance learning method for the first-year students. The comparison of the efficacy of
mixed mode learning versus traditional learning will be presented.
Findings: The efficient method of assisting remotely the e-learning students acquiring skills and knowledge at a varying
pace has been developed, providing them with the personalised support.
Research limitations/implications: Larger population of students should be tested so as to give measurable results, which
would imply what needs to be worked on and what changes to introduce in order to improve the e-learning process.
Originality/value: The course presented in this article confirms that e-learning enables the introduction of the new education
formula, which may embrace advantages of traditional teaching and distance education as far as Materials Science is
concerned.
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1.286
Sinter-hardening process applicable to stainless steels
Dobrzanski L.A. (Gliwice, Poland), Brytan Z. (Gliwice, Poland), Rosso M. (Torino, Italy)
Purpose: of this paper was to describe sintered duplex stainless steels manufactured in sinter-hardening process and its
usability in field of stainless steels.
Design/methodology/approach: In presented study duplex stainless steels were obtained through powder metallurgy starting
from austenitic, ferritic base powders by controlled addition of alloying elements, such as Cr, Ni, Mo and Cu. In the studies
apart from the preparation of mixes, Schaeffler’s diagram was taken into consideration. Prepared mixes have been compacted at
800 MPa and sintered in a vacuum furnace with argon backfilling at temperatures from 1200°C to 1285°C for 0.5, 1 and 2 h.
After sintering different cooling cycles were applied using nitrogen under pressure from 0.6 MPa to 0.002 MPa in argon
atmosphere. Produced duplex stainless steels have been studied by scanning and optical microscopy and EDS chemical analysis
of microstructure components.
Findings: Obtained microstructure and mechanical properties of sintered duplex stainless steel strictly depend on the density
and the pore morphology present in the microstructure and especially on cooling rate directly from sintering temperature in
sinter-hardening process. The lowest cooling rate - applied gas pressure, the mechanical properties and corrosion resistance
decrease due to precipitation of sigma phase. Proper bi-physic microstructure was obtained using nitrogen under pressure of
0.6 and 0.2 MPa.
Research limitations/implications: Applied fast cooling rate seems to be a good compromise for mechanical properties and
obtained microstructures, nevertheless further tests should be carried out in order to examine its influence on corrosion properties.
Originality/value: The utilization of sinter-hardening process combined with use of elemental powders added to a stainless
steel base powder shows its potentialities in terms of good microstructural homogeneity and especially working with cycles
possible to introduce in industrial practice.

1.297
Influence of hard ceramic particles on structure and properties of TGM
Dobrzanski L.A. (Gliwice, Poland), Dolzanska B. (Gliwice, Poland), Matula G. (Gliwice, Poland)
Purpose: The Powder Metallurgy route has been chosen to fabricate tool gradient materials with high disproportion of
cobalt matrix portion between core and surface layer. In the paper structure and properties of TGM have been shown.
Design/methodology/approach: SEM, light microscope, microhardness tests, density examination.
Findings: According to carried out researches it could be stated, that forming the gradient materials with highest amount of
complex carbide (W,Ti)C 90-95%, using uniaxial unilateral pressing, could be possible after adding into each layer of mixes
2 % of paraffin lubricant. High diversification of cobalt matrix ratio in comparison to hard phases in subsequent layers of
gradient materials leads to their deformation in as sintered state. In case of all gradient materials, mean hardness was equal
about 1600 HV1. Whereas, hardness of lower cobalt matrix rich layers brought values about 1450 HV1 and increased up to
1800 HV1 for lower layer of material rich with hard carbide phases.
Practical implications: Material presented in this paper is characterized by very high hardness of the surface and relative
ductility of core. TGM is a smoothly varying distribution of phases element composition.
Originality/value: In the paper the manufacturing of TGM on basis of different portion of cobalt reinforced with hard ceramics
particles carried out in order to improve the abrasion resistance and ductility of tool cutting materials.

1.256
Application of laser in multicrystalline silicon surface processing
Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland), Panek P. (Cracow, Poland), Lilpinski M. (Cracow,
Poland), Zieba P. (Cracow, Poland)
Purpose: Surface texturisation is a common technological process in solar cell manufacturing aiming at a reduction of the
light reflection losses. The standard alkaline texturing of multicrystalline silicon for solar cells is not effective because of
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random orientation of the grains. In this paper a method of laser texturisation has been proposed to overcome these
difficulties.
Design/methodology/approach: The microstructure of laser textured surface was investigated by DSM 940 OPTON
scanning electron microscope (SEM). Electrical parameters of produced solar cells were characterized by measurements of IV light characteristics under standard AM 1,5 radiation.
Findings: The analysis performed in the paper revealed the existence of laser-damaged layer on the textured surface which has
to be removed prior to successive technological steps to obtain solar cells of satisfactory performance.
Research limitations/implications: It is suggested that future work should be done to develop a better post-scribe etching
technique to remove the laser damaged layer.
Originality/value: It seems to be very promising method since it can be applicable in industry.

1.214
Computer aided system for selection of parameters for making metallographic microsections
Dobrzanski L.A. (Gliwice, Poland), Guminska M. (Gliwice, Poland)
Purpose: The goal of this work was development of the computer aided system for selection of technological parameters for
making the metallographic microsections for the microscopic examinations.
Design/methodology/approach: Prolog language – the Artificial Intelligence tool was employed in the project, and the
Logic Programming Associate’s VisiRule system, which was used for saving the knowledge base - rules pertaining the
objects and their relationships. These tools were used to develop the expert system for selection of the recommended
technology for the metallographic microsections.
Findings: Knowledge acquisition process was carried out to cover recommendations of manufacturers of the equipment for
metallographic microsections. Formulation of the pertinent knowledge in the LPA-Prolog VisiRule tool is presented along
with the results of technology instruction sheet presentation.
Research limitations/implications: The expert system for selection of parameters for making the metallographic
microsections is currently at the testing and development stage.
Originality/value: Making the metallographic microsections is a time consuming task, sometimes material for examination
is scarce, so any system that ensures good quality of microsections is very valuable. The system under development offers
the best advice to anybody striving to obtain the best quality of the specimens.

1.288
Material science virtual laboratory as an example of the computer aid in material engineering
Dobrzanski L.A. (Gliwice, Poland), Honysz R. (Gliwice, Poland)
Purpose: The purpose of the presented article is to describe the material science virtual laboratory, which is an open
scientific, investigative, simulating and didactic medium for the realization of the didactic and educational tasks performed
by traditional and e-learning methods.
Design/methodology/approach: The laboratory is an aggregate of testers and training simulators, placed in the virtual
reality and created in various languages and the programming techniques, which represents the properties, functionality and
manual principles of real equipment installed and accessible in the real laboratories of scientific universities.
Findings: Application of the equipment, that is practically imperishable, cheap in exploitation and easy in the use certainty
will encourage students and scientific workers to independent audits and experiments in situations, where the possibilities of
their execution in the true investigative laboratory will be limited because of the high material costs, difficult access to real
equipment or the possible risk of his damage.
Practical implications: The use possibilities of the virtual laboratory are practically unrestricted; it can be a base for any
studies, course or training programme. It is assumed, that the project of the laboratory as fully multimedial. The participants
of this laboratory can e.g. investigate training experiments from the definite field of material engineering, give questions,
pass tests, contact with lecturers and the different users of the laboratory and obviously on participate in his design and
content.
Originality/value: The project of the virtual laboratory corresponds with the global tendency for expand the investigative
and academical centers about the possibilities of training and experiments performance with use of the virtual reality. This
enriches the education programme of the new abilities reserved so far exclusively for effecting only on real equipment.
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1.237
Comparison of the thermal fatigue surface layers of the X40CrMoV-1 hot work tool steel laser alloyed
Dobrzanski L.A. (Gliwice, Poland), Jonda E. (Gliwice, Poland), Polok A. (Gliwice, Poland), Klimpel A. (Gliwice, Poland)
Purpose: The comparison of thermal fatigue and mechanical properties of the hot work tool steels alloyed with carbide
powders has been presented. The effect of laser alloying with powders on the surface layers alloying with HPDL was
evaluated.
Design/methodology/approach: In this paper the result of laser surface alloying is discussed. The material used for
investigation were hot work tool steels X40CrMoV5-1 and 55NiCrMoV7 alloyed with TiC or TaC using high power diode
laser.
Findings: The thermal fatigue resistance measured with the average cracks deep subjected to steel alloyed with TiC powder
is few times smaller compared to the steel after a conventional heat treatment, which was used as a reference material. The
hardness value increases according to the laser power used in alloying.
Research limitations/implications: It is necessary to continue the research to determine alloying parameters for demanded
properties of hot work tool steels surface layers.
Practical implications: The proposed new methods of enhancement fatigue resistant of hot work tool steels was the aim
goal of this work.
Originality/value: Laser alloying by using different carbide powders and

1.310
Structure and properties of gradient tool materials with the high-speed steel matrix
Dobrzanski L.A. (Gliwice, Poland), Kloc-Ptaszna A. (Gliwice, Poland), Matula G. (Gliwice, Poland), Torralba J.M.
(Madrid, Spain)
Purpose: This work concerns research on the structure and properties of gradient tool materials with the HS6-5-2 high-speed
steel matrix reinforced by the tungsten carbide.
Design/methodology/approach: The materials were fabricated using the conventional powder metallurgy method,
consisting in compacting the powder in a closed die, and subsequent sintering. All the sintered test pieces were subjected to
examination of density, porosity, and hardness; observations were also made using the scanning electron microscope (SEM),
equipped with the back-scatter electrons detector (BSE) and the dispersive energy analyser (EDAX D4).
Findings: The density of the compacted and sintered test pieces grows along with the sintering temperature increase. The
porosity grows along with the WC content growth in the particular layers. It was observed that the sintering time has an
effect on the porosity growth. The longer the sintering time is, the higher the porosity is. The HRA hardness of the
compacted and sintered test pieces grows along with the sintering temperature increase. It was noted that application of a
longer sintering time results in slight hardness lowering.
Practical implications: Developed material is tested for turning tools.
Originality/value: The material presented in this paper has layers consisting of the carbide-steel with growing hardness on
one side, and on the other side the high-speed steel, characterized by a high ductility.

1.311
Application of pressure infiltration to the manufacturing of aluminum matrix composite materials with different
reinforcement shape
Dobrzanski L.A. (Gliwice, Poland), Kremzer M. (Gliwice, Poland), Nagel A. (Aalen, Poland)
Purpose: The purpose of this work is to investigate the influence of reinforcing phase’s shape on structure and properties of
composite materials with aluminium alloy matrix.
Design/methodology/approach: The material for studies was produced by a method of pressure infiltration of the porous
ceramic framework. In order to investigate the influence of reinforcing phase’s shape the comparison was made between the
properties of the composite material based on preforms obtained by Al2O3 Alcoa CL 2500 powder sintered with addition of
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pore forming agent in form of carbon fibres Sigrafil C 10 M250 UNS from Carbon Group company and composite materials
based on much more expensive commercial fibrous preforms. The matrix consisted of cast aluminium alloy EN AC –
AlSi12. The observations of the structure were made on the light microscope and in the scanning electron microscope. The
strength properties were established on the basis of static tensile tests.
Findings: The composite materials, obtained on the basis of ceramic preforms consisted of Al2O3 particles, are showing
better strength properties in comparison to materials obtained by the fibrous preform infiltration.
Practical implications: The composite materials made by the developed method can find application as the elements of
devices where beside the benefits from utilizable properties the small weight is required (mainly in aircraft and motorization
industries).
Originality/value: The obtained results show the possibility of manufacturing the composite materials by the method of
porous sintered framework pressure infiltration based on the ceramic particles, characterized with the better properties than
similar composites reinforced with fibres.

1.204
Computer aided method for quality control of automotive Al-Si-Cu cast components
Dobrzanski L.A. (Gliwice, Poland), Krupinski M. (Gliwice, Poland), Maniara R. (Gliwice, Poland), Sokolowski J.H.
(Windsor, Canada)
Purpose: The technological progress in material engineering causes the continuous need to develop product testing methods
providing comprehensive quality evaluation. In material engineering it is the images obtained by various methods that have
become the source of information about materials.
Design/methodology/approach: The presented methodology, making it possible to determine the types and classes of
defects developed during casting the elements from aluminum alloys, making use photos obtained with the flaw detection
method with the X-ray radiation. The tests indicate to the applicability of neural networks for this task. It is very important to
prepare the neural network data in the appropriate way, including their standardization, carrying out the proper image
analysis and correct selection and calculation of the geometrical coefficients of flaws in the X-ray images.
Findings: In classical computer algorithms even a slight rotation or change in lightning can hinder the proper interpretation
and alternation of variable input data. To eliminate this hindrance the programming can be converted by specifying such
features of the structure element that remain most significant and affect the similarities of the analysed images. In neural
networks this particular feature needs not to be specified – if necessary, the neural network spots it automatically.
Practical implications: The computer aided methodology of the quality control of the light Al and Mg based alloys may be
used by manufacturers of subassemblies and elements of car engines.
Originality/value: The value of the applied methodology was to correct identify the casting effects that occurred during the
casting process.

1.21
Modelling of surface layer of the 32CrMoV12-28 tool steel using HPDL laser for alloying with TiC powder
Dobrzanski L.A. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Piec M. (Gliwice, Poland), Klimpel A. (Gliwice, Poland)
Purpose: In this work are presented the performed investigation for the reason to determine the laser treatment parameters,
for example the laser power to achieve a high value of layer hardness for protection of this hot work tool steel from losing
their work stability and to make the tool surface more resistant for work. The purpose of this work was also to determine
technological conditions for remelting the surface layer with HPDL.
Design/methodology/approach: The research way results of new laser treatment methodology applied in metal surface
technology are presented and discussed. There is presented laser treatment with remelting of hot work tool steel
32CrMoV12-28 with ceramic powders especially titanium carbide - TiC, as well as results of laser remelting influence on
structure and properties of the surface of the hot work steel, carried out using the high power diode laser (HPDL). Special
attention was devoted to monitoring of the layer morphology of the investigated material and on the particle occurred.
Optical and scanning electron microscopy was used to characterize the microstructure and intermetallic phases occurred.
Findings: A surface layer was comming into existence without cracks and defects as well as has a considerably higher
hardness value compared to the non remelted material. The hardness value increases according to the laser power used so
that the highest power applied gives to highest hardness value in the remelted layer.
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Research limitations/implications: Four laser powers were choused and implicated by one process speed rate. Also one
powder in form of TiC was used for alloying with the particle size of 10µm.
Practical implications: The investigation helps to use the laser treatment technique for alloying of hot work tool steel with
different ceramic particles.
Originality/value: The scientific reason of this work is the applying of High Power Diode Laser (HPDL) for improvement
of steel mechanical properties, especially the surface.

1.289
Microstructure and mechanical properties of AC AlSi9CuX alloys
Dobrzanski L.A. (Gliwice, Poland), Maniara R. (Gliwice, Poland), Krupinski M. (Gliwice, Poland), Sokolowski J.H.
(Windsor, Canada)
Purpose: In order to gain a better understanding of how to control the as-cast microstructure, it is important to understand
the evaluation of microstructure during solidification and understanding how influence the changes of chemical
concentration on this microstructure and mechanical properties. In this research, the effect of Cu content on the
microstructure and mechanical properties of AC AlSi9CuX series alloys has been investigated.
Design/methodology/approach: The experimental alloy used in this investigation were prepared at the University of Windsor
(Canada) in the Light Metals Casting Laboratory, by mixing the AC AlSi5Cu1(Mg) commercial alloys and two master alloys
AlSi49 and AlCu55, in a 10 kg capacity ceramic crucible. Optical microscope, transition electron microscope and scanning
electron microscope were used to characterize the microstructure and intermetallic phases. Secondary dendrite arm spacing
measurements were carried out using an Leica Q-WinTM image analyzer. Compression tests were conducted at room temperature
using a Zwick universal testing machine. Rockwell F–scale hardness tests were conducted at room temperature using a Zwick HR
hardness testing machine. Vickers microhardness tests were conducted using a DUH 202 microhardness testing machine.
Findings: It was found that the increase of Cu content to 2 wt% leads to change of the Al+Si eutectic morphology, resulting in a
grate increase in the ultimate tensile strength and ductility values compared to the alloys include 1 and 4 wt % of Cu. Based on the
X–ray phase analysis was found, that change of Cu content don’t influences on the phases composition of investigated alloy.
Practical implications: The aim of this work is describe in detail the solidification process in a number of AC AlSi9CuX
foundry alloys. In investigated alloys there were identified five phases, which can suggest together witch thermal analysis,
that in these alloys occur four solidification reactions.
Originality/value: The carried out work confirmed the solidification reaction of AC AlSi9CuX foundry alloys and shown
influence of Cu content on the microstructure and mechanical properties.

1.364
Comparison of the secondary hardness effect after tempering of the hot-work tool steels
Dobrzanski L.A. (Gliwice, Poland), Mazurkiewicz J. (Gliwice, Poland), Hajduczek E. (Gliwice, Poland)
Purpose: of this paper was to examine of the secondary hardness effect after tempering of the developed complex hot-work
tool steel 47CrMoWVTiCeZr16-26-8 in relation to standard hot-work tool steel X40CrMoV5-1.
Design/methodology/approach: The investigations steels were made using the specimens made from the experimental
steel, for which the working 47CrMoW¬V¬TiCe¬Zr16-26-8 denotation was adopted, similar to the ones used in the ISO
Standard on using the standard alloy hot-work tool steel X40CrMoV5-1. Both investigated steels were melted in a vacuum
electric furnace. Specimens made from the investigated steels were heat treated with austenitizing in salt bath furnaces for 30
minutes in the temperature range of 970-1180°C with gradation of 30°C. Next, the specimens were tempered twice in the
temperature range of 450-660°C for 2 hours.
Findings: The secondary hardness effect after tempering from temperature of 540oC in the 47CrMoW¬V¬Ti¬CeZr16-26-8
steel and from temperature of 510°C for the X40CrMoV5-1 steel, which is caused by the carbides M4C3 and M7C3 in the
47CrMoWVTiCeZr16-26-8 steel and M7C3 in the X40CrMoV5-1 steel.
Practical implications: The developed complex hot-work tool steel 47CrMoWVTiCeZr16-26-8 can be used to the hot work
small-size tools which requires higher strength properties at elevated temperature
Originality/value: The obtained results show the influence of the chemical compositions on the secondary hardness effect
after tempering in the hot-work tool steel. The secondary hardness effect after tempering determined structure and
mechanical properties in the this kinds of steels group.
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1.287
Utilization of sinter-hardening treatment for various sintered steels
Dobrzanski L.A. (Gliwice, Poland), Otreba J. (Gliwice, Poland), Brytan Z. (Gliwice, Poland), Rosso M. (Torino, Italy)
Purpose: Purpose of this paper was to present the benefits of powder metallurgy technology and development of sinterhardening process applied to different steels including pre-alloyed Ni-Mo steels with W addition, Astaloy CrM and
experimental sintered duplex stainless steels. The mechanical properties, focusing in particular on hardness and wear
resistance, of two different sinter-hardened steels were described. Microstructure characteristic of produced sinter-hardened
steels was taken under consideration.
Design/methodology/approach: Different compositions have been tested in order to investigate the influence of sinterhardening of steels under different cooling rates on microstructure and properties. As a first group of materials Ni-Mo prealloyed steel powders were used, differing with the addition of tungsten and amount of carbon. Green compacts were
sintered at the temperature 1120ºC for 1 hour. The next set of investigated materials was produced by mixing the Astaloy
CrM powder with carbon amount of 0.6% and then compacted and sintered in the same conditions. Under sinter-hardened
conditions, experimental sintered duplex stainless steels were also evaluated. After sintering, different cooling rates were
applied.
Findings: The applied sinter-hardening process resulted with achievement of material characterized by proper
microstructure. The investigation of sinter-hardened steels proved that applied process of sintering under vacuum and rapid
cooling brought expected outcome.
Research limitations/implications: Considering the achieved outcome, it was revealed that chemical composition and
applied process of steels preparation, sinter-hardening with rapid cooling, results in achievement of materials with relatively
high apparent hardness and significant resistance to abrasion. Anyhow, further researches should be performed.
Originality/value: The paper contributes to better understanding advantages of sinter-hardening process applicable to
different sintered steels.

1.206
Functional properties of surface layers of X38CrMoV5-3 hot work tool steel using HPDL laser
Dobrzanski L.A. (Gliwice, Poland), Piec M. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Bonek M. (Gliwice, Poland),
Klimpel A. (Gliwice, Poland)
Purpose: Improvement of functional properties alloyed of hot work tool steel surface layers is one of the goals of this paper.
Design/methodology/approach: The material used for investigation was the hot work tool steel X38CrMoV5-3. Remelting
and alloying of surface layers were made using the HPDL high power diode laser Rofin DL 020 in the laser power range of
1.2-2.3 kW. The carbide powders were applied on specimens prepared and degreased in this way; the powder was mixed
with the sodium glass as inorganic binder in proportion of 30% binder and 70% powder. Paste coating 0.5 mm thick was put
down in each case.
Findings: The hardness changes of the surface layers obtained by remelting and alloying with carbides using the high power
diode laser are accompanied with the improved tribological properties compared to the conventionally heat treated steel. The
highest abrasion wear resistance, more than 2.5 times higher than that of the base material, was revealed in case the steel
alloyed with vanadium carbide.
Research limitations/implications: These advantages are the result of features unique to the HPDL, such as: shorter
wavelength (thus better beam absorption for most metallic materials, and smaller absorption length) and better temporal
beam stability (due to beam integration) compared to Nd:YAG and CO2 lasers. HPDL materials processing is, therefore,
expected to produce better quality and more consistent and repeatable results for applications requiring beam spot sizes
larger than 0.5mm diameter. One of the issues of concern in the practical applications of the lasers in materials processing
for mass production is the repeatability.
Practical implications: The research results indicate to the feasibility and purposefulness of the practical use of remelting
and alloying with the ceramic particles using the high power diode laser for manufacturing and regeneration of various tools
from the X38CrMoV5-3 hot-work tool steel.
Originality/value: The laser treatment methods is still the most precise way to improve properties of the surface layers.
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1.348
Quality management in university education
Dobrzanski L.A. (Gliwice, Poland), Roszak M. (Gliwice, Poland)
Purpose: The purpose of the study was to present a view of problems of quality management in university education and to
indicate the validity of applied methods verified and used in the productive industry and services.
Design/methodology/approach: In the paper there was presented an approach to quality management in university
education and associated requirements and purposes.
Findings: The paper presents an opinion about validity of introduction quality management system based on standard ISO
9001:2000 with reference to the other means of assurance of quality in education.
Research limitations/implications: Limitations associated with the presented in the article approach can concern quality
awareness of persons involved in the processes of quality management system and costs of certification.
Practical implications: Presented in the paper opinion should acquaint with advantages of introduction in the universities
the quality management system based on standard ISO 9001:2000.
Originality/value: The paper is based on personal experience of the authors in introduction of the quality management
system in educational units with usage of standard ISO 9001:2000.

1.257
The computer simulation of stresses in the Ti+Ti(CxN1-x) coatings obtained in the PVD process
Dobrzanski L.A. (Gliwice, Poland), Sliwa A. (Gliwice, Poland), Kwasny W. (Gliwice, Poland)
Purpose: The aim of the research is the computer simulation of the internal stresses in bilayer coatings Ti+Ti(CxN1x)obtained in the magnetron PVD process on the sintered high-speed steel of the ASP 30 in working atmosphere including
75% N2 i 25% CH4, 50% N2 i 50% CH4, and 25% N2 i 75% CH4.
Design/methodology/approach: Computer simulation of stresses was carried out in ANSYS environment, using the FEM
method and the experimental values of stresses were determined basing on the X-ray diffraction patterns.
Findings: The computer simulation results correlate with the experimental results. The presented model meets the initial
criteria, which gives ground to the assumption about its usability for determining the stresses in coatings, employing the
finite element method using the ANSYS program.
Research limitations/implications: In order to evaluate with more detail the possibility of applying these coatings in tools, further
computer simulation should be concentrated on the determination of other properties of the coatings for example- microhardness.
Originality/value: Presently the computer simulation is very popular and it is based on the finite element method, which
allows to better understand the interdependence between parameters of process and choosing optimal solution. The
possibility of application faster and faster calculation machines and coming into being many software make possible the
creation of more precise models and more adequate ones to reality.

1.290
Structure of gradient coatings deposited by CAE-PVD techniques
Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), Konieczny J. (Gliwice, Poland), Lelatko J. (Katowice, Poland)
Purpose: The main aim of this research was investigation of the gradient and multicomponent coatings structure deposited
by cathode arc evaporation physical vapor deposition (CAE-PVD) on a SiAlON substrate.
Design/methodology/approach: The structure of investigated coatings was characterized by scanning and transmission
electron microscopy. Chemical composition was determined by EDS method. Investigation of surface roughness was done.
Findings: The results of the investigations of microstructure, chemical compositions and surface morphology of gradient
TiAlN and multicomponent AlSiCrN coatings deposited by PVD techniques are given in the paper. The linear analyses of
chemical compositions on cross-sections of the investigated coatings are given. In the gradient coatings the chemical
composition changes continuously at the cross-section. The result of the investigations of thin foils performed witch use
of transmission electron microscope and selected a diffraction are given also.
Research limitations/implications: In future the examination will progress for mechanical properties, e.g. microhardness,
adhesion strength and abrasive wear resistance as well as for the technological machining test.
Originality/value: Future examinations will progress for mechanical properties, e.g. microhardness, adhesion strength and
abrasive wear resistance as well as technological machining tests.
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1.28
Mechanical properties of magnesium casting alloys
Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Domagala J. (Gliwice, Poland), Cizek L. (Ostrava, Czech Republic)
Purpose: In the following paper there have been the properties of the MCMgAl12Zn1, MCMgAl9Zn1, MCMgAl6Zn1,
MCMgAl3Zn1 magnesium cast alloy as-cast state and after a heat treatment presented.
Design/methodology/approach: A casting cycle of alloys has been carried out in an induction crucible furnace using a
protective salt bath Flux 12 equipped with two ceramic filters at the melting temperature of 750±10ºC, suitable for the
manufactured material. The following results concern sliding friction, mechanical properties, scanning microscopy.
Findings: The different heat treatment kinds employed contributed to the improvement of mechanical properties of the alloy
with the slight reduction of its plastic properties.
Research limitations/implications: According to the alloys characteristic, the applied cooling rate and alloy additions
seems to be a good compromise for mechanical properties and microstructures, nevertheless further tests should be carried
out in order to examine different cooling rates and parameters of solution treatment process and aging process.
Practical implications: The concrete examples of the employment of castings from magnesium alloys in the automotive
industry are elements of the suspension of the front and rear axes of cars, propeller shaft tunnel, pedals, dashboards, elements
of seats, steering wheels, elements of timer-distributors, air filters, wheel bands, oil sumps, elements and housings of the
gearbox, framing of doors and sunroofs, and others, etc.
Originality/value: Contemporary materials should possess high mechanical properties, physical and chemical, as well as
technological ones, to ensure long and reliable use. The above mentioned requirements and expectations regarding the
contemporary materials are met by the non-ferrous metals alloys used nowadays, including the magnesium alloys.

1.299
Investigation of hard gradient PVD (Ti,Al,Si)N coating
Dobrzanski L.A. (Gliwice, Poland), Wosinska L. (Gliwice, Poland), Mikula J. (Gliwice, Poland), Golombek K. (Gliwice,
Poland), Gawarecki T. (Gliwice, Poland)
Purpose: Investigation of gradient coating of (Ti,Al,Si)N deposited on the Al2O3+SiC(w) oxide ceramics substrate by
cathodic arc evaporation CAE-PVD method.
Design/methodology/approach: Structure of substrate and coating was investigated with use of scanning electron
microscopy (SEM). The X-Ray Photoelectron Spectrometry (XPS) examination was carried out for proving the gradient
character of the (Ti,Al,Si)N coating. The investigation includes also microhardness and roughness tests of the deposited
coating and used substrate; The Ra surface roughness parameter measurements were made on confocal microscope.
Findings: Gradient structure and main properties of the investigated materials were introduced. It has been stated, that properties
of the oxide tool ceramic with gradient (Ti,Al,Si)N coating increase in comparison with uncoated material.
Practical implications: Depositing the wear resistant gradient coating onto the Al2O3+SiC(w) oxide tool ceramic results in a
significant increase of the surface layer microhardness, contributing most probably in this way in machining to the decrease of the
wear intensity of cutting tools’ flanks made from the Al2O3+SiC(w) oxide tool ceramic.
Originality/value: Functionally gradient coating form is a new class of structures in which the microstructure and properties
vary gradually from the surface to the interior of the material.

1.360
A novel approach to the design and optimization of aluminum cast component heat treatment processes using
advanced UMSA physical simulations
Dobrzański L.A. (Gliwice, Poland), Kasprzak M. (Gliwice, Poland), Kasprzak W. (Gliwice, Poland), Sokolowski J.H.
(Windsor, Canada)
Purpose: The goal of this publication is to present a new laboratory methodology for simulation of industrial melting,
solidification and heat treatment using the patented Universal Metallurgical Simulator and Analyzer (UMSA) Technology
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Platform [10]. Two examples to demonstrate UMSA’s capabilities are presented for optimized heat treatment processes at
the request of the North American automotive industry.
Design/methodology/approach: The unique UMSA Platform was used to rapidly physically simulate very complex
industrial heat treatment processes using stationary macro test samples and computer controlled heating and cooling source.
Findings: The UMSA simulations proved to be very accurate in order to simulate the non-linear temperature/time profile of the
solidification process combined with the continuous heat treatment operation. Moreover, the complex industrial heat treatment
process was successfully replicated for an 800g test sample and the targeted structural and mechanical properties were met.
Research limitations/implications: Selected examples of the heat treatment have been presented for aluminum based alloys only.
The current research addresses Mg and Ti based alloys and thermal processing under vacuum and inert/active environments.
Practical implications: The presented methodology is capable of dissecting all processes and linking the cast component’s
optimized performance with individual production steps. The technical capabilities of the UMSA Platform have been
recognized and have already been applied by industrial partners.
Originality/value: The simulation method that is presented here will greatly improve the ability of laboratory investigators
to simulate and assess the effects of the heat treatment variables.

1.98
Solidification analysis of AMMCs with ceramic particles
Dolata-Grosz A. (Katowice, Poland), Dyzia M. (Katowice, Poland), Sleziona J. (Katowice, Poland)
Purpose: In the research work the result of the reinforcement displacement and solidification analysis for aluminium cast
composites with ceramic particles have been presented. The results of research on the solidification process are compared for
the applied aluminium matrix alloy (AlSi12CuNiMg2), for composites containing glass carbon particles (Cg) and heterophase
reinforcement (mixture of silicon carbide (SiC) + glass carbon particles (Cg)).
Design/methodology/approach: The course of the solidification process was recorded by means of a system which enabled
continuous control and measurement of the metal temperature during solidification of the composite suspension. The system
was equipped with a thermoelectric cup core QC4080, with an incorporated thermocouple of K type (NiCr-Ni). The application
of disposable thermoelectric cup cores of identical heat abstraction coefficient and known, standardized dimensions, ensured
identical conditions and rate of heat abstraction during the cooling of the castings. The structure analysis for composite casts
was performed by means of optical and scanning microscopy.
Findings: The research has shown, that ceramic particles have an influence on temperature change and the time of
aluminium matrix alloy solidification. The changes results, first of all, from disparate physical properties of the glassy
carbon particles and silicon carbide particles used (thermal conductivity, mass density), compared to aluminium matrix alloy.
Practical implications: Ceramic particles decrease shrinkage of the casting and change the nature of its crystallization.
Originality/value: Employment of glass carbon particles for matrix reinforcement allows to get flotation in the aluminium
alloy. Employment of heterophase reinforcement (glass carbon and silicon carbide particles) allows to get segregation of
particles: flotation as well as sedimentation in the matrix, which results in the occurrence of a layered structure.

1.15
Hard magnetic materials Nd-Fe-B/Fe with epoxy resin matrix
Drak M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: The purpose of the paper is to present the technological solution of obtaining hard magnetic composite materials
based on Nd-Fe-B with addition of iron powder and bounded by epoxy resin.
Design/methodology/approach: Composite materials reinforced by Nd-Fe-B particles or Nd-Fe-B with addition of iron powder
with polymer matrix were manufactured by one-sided uniaxal pressing. The complex relationships among the manufacturing
technology of these materials, their microstructure, as well as their magnetic and mechanical properties were evaluated.
Findings: This kind of composite materials can broader the possibilities of application of magnetic materials and reduce the
cost of their manufacturing.
Practical implications: The manufacturing of hard magnetic composite materials by addition of other powder and bounding
them by polymer matrix can greatly extend the applicable possibilities of these materials. There are still made investigations
that allow to improve properties of hard magnetic composite materials and influence on the miniaturization of magnets and
devices they are used in.
Originality/value: The paper shows the technological solution which make it possible obtaining hard magnetic composite
materials, their structure and properties.
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1.292
Quality estimation methods used in product life cycle
Dudek-Burlikowska M. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
Purpose: A new approach to quality control in production company with usage of quality research methods has been presented.
Design/methodology/approach: The possibility of usage of quality research methods are connected with continuous quality
improvement of pre-production, production and after-production spheres of organization. Interdependence of the quality
research methods and product life cycle has been taken into account.
Findings: At the present time the enterprises should integrate quality management and quality control with product life
cycle, quality methods, the factors forming quality products requirements. Such kind of strategy will enable to achieve
success for these companies.
Research limitations/implications: Described quality methods can be employed in companies in the whole product life cycle.
Practical implications: Model of quality research and estimation methods based on product life cycle can be used in
companies for continuous quality improvement. Usage of this model can improve functionality of all process in company
and reduce spoilage and cost.
Originality/value: Model of quality research and estimation methods based on product life cycle method has been
presented. This model is a propose of new strategy of effectivities and efficiencies activities of preproduction, production,
after-production sphere.

1.127
Diagnostics of plasma arc during the process of remelting of surface layer in 40Cr4 steel
Dudek A. (Czestochowa, Poland), Nitkiewicz Z. (Czestochowa, Poland)
Purpose: The purpose of this work is to propose a research method for diagnostics and determination of temperature and
shape of plasma arc used for surface treatment of 40Cr4 steel with TiO2 coating.
Design/methodology/approach: The surfaces of samples, previously coated with ceramic coating, have been remelted with plasma
arc. For investigations of arc shape the high-resolution modern visible light camera and thermovision camera have been used.
Findings: The temperature distribution in plasma arc with percentage quantity of temperature fields has been determined.
The arc limiting profiles with isotherms have also been determined.
Research limitations/implications: Further research is aimed to assign the identified spatial points of the arc with the
appropriate values of temperature.
Practical implications: Selection of remelting parameters is performed by trial and error method, which is timeconsuming and expensive. In-depth recognition of parameters, which characterise the source, will be useful in creation
of the method of fast prognosis of parameters for the used source with the effects of remelting.
Originality/value: The diagnostics of plasma arc which consists in estimation of the temperature and the shape of the arc by
means of high-resolution visible light camera and the thermovision camera.

1.120
Optimization of the composing part of hand brake mechanism
Ekinovic S. (Zenica, Bosnia and Herzegovina), Saric E. (Gradacac, Bosnia and Herzegovina)
Purpose: The purpose of work is to show an example of 3D modeling and optimization combined with the design and production
of prototype and experimental testing of a very important composing part of the mechanism for compensating the aeration in
automobile hand brake. The basic notions about purpose, function, buyer’s demands, specifics of the hand brake assemble
construction are given. The proposal of concept for the development of the assembly, conceived by the buyer, is given as well.
Design/methodology/approach: Very important task of the mechanism for compensating the aeration in automobile hand
brake is to assure its function safety and a permanent grip angle of the hand brake. A new construction is made, which will
satisfy the above mentioned demands, then the 3D technique is used to choose an optimal model, and, based on it, prototypes
were produced and experimentally tested in real conditions.
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Findings: A new design of the elements of hand brake is developed.
Research limitations/implications: The proposed methodology is repeatable for other similar mechanisms.
Practical implications: Based on the research, new design of the mechanism of automobile hand brake is developed, by
which the advancement of final product is enabled.
Originality/value: The demands of construction and mechanism functional safety are entirely satisfied.

1.38
An overview on the cutting tool factors in machinability assessment
Elmagrabi N.H. (Bangi, Malaysia), Shuaeib F.M. (Benahazi, Libya), Che Haron C.H. (Bangi, Malaysia)
Purpose: This paper is devoted to present and discuss the current trends of cutting tool technological challenges.
Design/methodology/approach: The main focus was on tool wear mechanisms, tool life relations and tool life response
model. A details search on the literature was conducted and some concluding remarks were made.
Findings: The response surface methodologies combined with the factorial design of experiment were found to be very
useful techniques for tool life testing.
Practical implications: This paper shows that the response surface methodology (RSM) can be used in the design of
experiment to develop tool life models for several materials and the same approach can be used for modeling other
machinability performance measures (Response) such as surface roughness etc.
Originality/value: This paper is designed to be beneficial for researchers working in the machinability area in order to
provide an up to date review on the cutting tool technological development.

1.123
Modelling of transport phenomena in gas tungsten arc welding
Farzadi A. (Tehran, Iran), Serajzadeh S. (Tehran, Iran), Kokabi A.H. (Tehran, Iran)
Purpose: Since numerical heat transfer and fluid flow models have provided significant insight into welding process and
welded materials that could not been achieved otherwise, there has been an important interest in the quantitative
representation of transport phenomena in the weld pool. On the other hand, the temperature and velocity distributions of the
molten metal as well as the cooling rate after welding operation affect the weld geometry, the microstructure, and the
mechanical properties of weld zone. This work demonstrates that the application of numerical transport phenomena can
significantly add to the quantitative knowledge in welding and help the welding community in solving practical problems.
Design/methodology/approach: The temperature and velocity fields are simulated using the solution of the equations of
conversation of mass, energy and momentum in three-dimension and under steady-state heat transfer and fluid flow conditions.
Findings: The weld pool geometry and various solidification parameters were calculated. The calculated weld pool
geometries were in good agreement with the ones obtained using the experiments. The solidification parameters of G and
G/R are determined. It is found that as the welding speed increases, the value of G/R at the weld pool centerline decreases.
Research limitations/implications: Welding process used is this study is gas tungsten arc (GTA) welding and base metal is
commercial pure aluminum. This model can be investigated to simulate other materials and welding processes. Also the results of
this study such as the temperature field can be used in the simulation of microstructure, mechanical properties, etc of welding zone.
Originality/value: In this research the solidification parameters of G, R and G/R can be used for prediction of the
solidification morphology and the scale of the solidification structure.

1.353
Analytic and experimental study for light alloy aluminium panels under compression
Fayza A. (Tunis, Tunisia), Zghal A. (Tunis, Tunisia), Bayraktar E. (Paris, France)
Purpose: Aluminium alloys have been indispensable for the progress of many technologies during the last decades. In
particular, most stiffeners in aerospace structures are composed of aluminium panels often solicited with elastic and plastic
bucking under particular boundary and loading conditions. The purpose of this paper is to enhance the difficulties
encountered to predict the incipient elastic-plastic buckling for thin aluminium plates under combined compressive loads.
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Design/methodology/approach: The used methodology was an analytic non linear approach, validated further with an
experimental investigation. In fact, the instability of thin elastic-plastic rectangular panels made of 2024 T45 alloys is
analyzed. General concept of the Von Kaman’s equation with a set of trigonometric and harmonic functions was used in the
analytic model. The computation of buckling loads concerns both elastic and plastic instability solutions. Developments in
the plastic range were concerned with the (j2d) deformation and the (J2f) flow constitutive laws.
Findings: A methodology to develop this kind of analytic resolution is pointed out and has been illustrated for a set of
variables. Several 2d and 3d plots, which can be used to predict incipient buckling strengths for plates with flat initial
configurations, have been presented for the various load conditions.
Research limitations/implications: In the future it will be possible to apply the investigated analytic procedure to other particular cases.
Practical implications: Plots obtained with analytic solution can be used to predict incipient buckling strengths for plates
with flat initial configurations are presented for the various tests. The interest of three dimensional representations is to
indicate when plastic buckling occurs for a square plate under biaxial loading.
Originality/value: This paper presents a stable and low cost analytic solution to deal with instability phenomenon in elastic
and plastic range for the design of light alloy aluminium plates. This approach is applied to assess the conditions for which
plastic buckling can happen when particularly thin aluminium panels are used. This latter, can be implemented in finite
element standard codes.

1.371
Modelling methodology for development of Virtual Organisation’s supporting systems
Fidler B. (Bratislava, Slovakia), Valcuha S. (Bratislava, Slovakia)
Purpose: of this paper is to introduce modelling methodology that would be usable for building of virtual organisations.
Nowadays this concept is widely accepted both in academic and industry community. However, slow implementation in
practise causes inability to reach expected advantages. One of the main reasons is the lack of such systems that would
support cooperation and integration in accordance with principles of virtual organisation.
Design/methodology/approach: Modelling as a research and development method is requirement to creation of adequate
supporting systems. Rationale reference models will contribute to mistakes elimination, reduction of implementation time and total
costs decreasing during whole lifecycle of the integrated systems. This approach requires unified modelling methodology.
Findings: In the paper there is written Frame system for virtual organisation modelling VO-PLM (Virtual Organisation
supported by Product Lifecycle Management). This system describes theoretical starting points, way to formalization,
structure, content and terminology of future models. Methodology is based on unified modelling language UML concerning
principles of system decomposition, object-oriented modelling and required expandability.
Practical implications: There is important to note, that UML as a language provides set of symbols and rules for their notation, but
not uniquely determined methods. Consequently, in next solution there is necessary to pay attention to this question. As a source could
be used complex methodology GRAPPLE (Guidelines for Rapid APPLication Engineering). The frame system VO-PLM will unify
modelling methodology which is necessary for research continuity, design, development and implementation of supporting software
systems.
Originality/value: Paper refers to results of integrated applied research at the Department of Manufacturing Systems STU in
Bratislava. Authors have analysed actual outcomes of important European projects in the field of virtual organisation
modelling and business modelling.

1.354
Introduction to use virtual reality visualisations in the exploitation and virtual testing of machines
Foit K. (Gliwice, Poland)
Purpose: Purpose of this paper: Due to quick evolution of virtual reality systems, this technology is more often used in
processes of prototype’s design. On the other hand it could be also effective in others applications like virtual manuals, help
systems, catalogues, education, visualisation, testing and virtual prototyping. The aim of this paper is to show some
properties of the selected virtual reality systems, which could be used in the exploitation and virtual tests of machines.
Design/methodology/approach: All software tests have been provided on Windows platform using selected ActiveX
plugins for browsers.
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Findings: Creation of presentations, virtual manuals or catalogues is not a difficult task. It can be done using widely
available software. However, virtual prototyping and testing are harder to manage and requires more knowledge about
computer simulation. EON/EonX and Cortona software are rather presentation than simulation tools, but there is still
possibility to create interaction with other application or external hardware.
Research limitations/implications: In described tests only selected software have been used. All results and conclusions are
related to EON/EonX and Cortona applications.
Practical implications: The use of ActiveX technology gives a possibility to use a ActiveX control in almost any modern
Windows application that supports it. Windows platform is also often used in handheld devices and industrial applications,
so it is possible to create a virtual manual or a presentation, which could be displayed directly on machine interface.
Originality/value: VR technology is worldwide used in many areas. EON software creates new possibilities in the field of
virtual reality by handling special interfaces and display features. In the paper it is shown that the software can be used for
more conventional purposes, like creation of virtual manuals or interactive 3D presentation.

1.158
Curved thin shell buckling behaviour
Forasassi G. (Pisa, Italy), Lo Frano R. (Pisa, Italy)
Purpose: The aim of the paper is to evaluate buckling instabilities behaviour of long curved thin shell. Both initially straight
and curved tubes are investigated with numerical and experimental assessment methods, in the context of NPP applications
with an illustrative example for IRIS LWR integrated Steam Generator (SG) tubes.
Design/methodology/approach: In this study structural buckling response tube with combination effects of geometric
imperfections as well as initially bent shape under external pressure load are investigated using a non linear finite element
(MSC.MARC FEM code) formulation analysis. Moreover results are presented, extending the findings of previous research
activity works, carried out at Pisa University, on thin walled metal specimen.
Findings: The experiments were conducted on Inconel 690 test specimen tube. The comparison between numerical and
experimental results, for the same geometry and loading conditions, shows a good agreement between the elastic-plastic
finite-element predictions and the experimental data.
Research limitations/implications: The presented research results may be considered preliminary in the sense that it would
be important to enlarge the statistical base of the results themselves, even if they are yet certainly meaningful to highlight the
real problem, considering the relatively large variability of the geometrical imperfections and bending instabilities also in
high quality production tubes.
Originality/value: From the point of view of the practical implication, besides the addressed problem general interest in
industrial plant technology, it is worth to stress that straight and curved axis tubes are foreseen specifically in innovative
nuclear reactors SG design.

1.213
A role of surface treatment in modification of the useable properties of the medical tools
Gierzynska-Dolna M. (Czestochowa, Poland), Marciniak J. (Gliwice, Poland), Adamus J. (Czestochowa, Poland), Lacki P.
(Czestochowa, Poland)
Purpose: of this paper is to discuss a division of the surgical tools according to the different criteria and to indicate the
dominant wear processes of the medical tools. Moreover, the paper gives some guidelines on improvement in wear resistance
of the medical tools by the surface treatment.
Design/methodology/approach: Objectives were achieved thanks to the frictional and wear tests carried out on the T05 test
stand (“ring-block” tester). An influence of the different surface treatments carried out for Ti6Al4V titanium alloy on its
wear resistance was examined. Moreover, “scratch test” was done.
Findings: In the course of the work it was found that the application of nitrogen titanizing process can increase wear
resistance of the titanium alloys several times. This can expand the application range of titanium alloys for elements, which
are subjected to intensive wear.
Research limitations/implications: Wear tests belong to the long-lasting tests, so it is the main research limitation.
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Practical implications: Surface treatment discussed in the paper is partially used for production of the titanium medical
tools (some kinds of forceps). An application of the titanium surgical tools is advisable because of their high mechanical
strength and low weight.
Originality/value: A part of the tests was carried out for the frictional pair: “titanium alloy+surfacing – animal bone”. Such
tests allow for better determination of the wear resistance occurring during surgical operations, i.e. during the direct contact
between the surgical tool and bone tissue.

1.130
Stability of properties in silver – lanthanum alloy
Gluchowski W.J. (Gliwice, Poland), Rdzawski Z.M. (Gliwice, Poland)
Purpose: The objective of the work was to investigate changes in structure and properties of Ag+(0,5%wt)La alloy and its
difference to the comparative Ag+(7,5%wt)Cu and pure Ag materials.
Design/methodology/approach: Tests were made with samples obtained by melting and casting in inductive furnace.
Further plastic deformation was provided by KOBO® extrusion and drawing. The mechanical properties (at room
temperature, elevated temperature and after annealing) and microstructure (by the optical, scanning and transmission
electron microscopy) were examined.
Findings: Analysis of the initial microstructure of these materials was made, and its evolution during deformation process
was investigated with respect to the changes in the mechanical and electrical properties.
Research limitations/implications: Significant changes in microstructure after extrusion were observed. Alloy with
addition of lanthanum had an excellent electrical conductivity close to the conductivity of pure silver. Mechanical properties
examination after annealing gave grounds to conclude that also this alloy had increased properties stability at elevated
temperature.
Practical implications: Alloy with addition of lanthanum after further investigations could be considered as a material for
producing electric or electronic parts which are designed to work in environment of elevated temperature or with a risk of
temperature changes.
Originality/value: The paper shows properties stability in new designed silver alloy with addition of lanthanum. Wire made
of this material could be easy produced with examined methods, without any annealing process. Having stable properties and
excellent electrical conductivity this alloy could be considered as a material for producing advanced electrical or electronic
equipment.

1.103
Hardenability of steels for oil industry
Gojic M. (Zagreb, Croatia), Kosec B. (Ljubljana, Slovenia), Anzel I. (Maribor, Slovenia), Kosec L. (Ljubljana, Slovenia),
Preloscan A. (Zagreb, Croatia)
Purpose: Alloying elements in steels are used for a various reasons. One of the most important is the achievement of higher
strength in required shapes and sizes. Often in very large sections of steels are used for production of the oil country tubular
goods (OCTG). Therefore the hardenability of steels is an important property aim for the appropriate concentration of
alloying elements needed to harden the section of steel for oil industry. In this study the hardenability, the cooling rates and
microstructures of low alloy Cr-Mo and Mn-Mo steels were investigated.
Design/methodology/approach: The cooling rate determines the amount of martensite structure. Hardenability test was
carried out by Jominy method. During Jominy testing the temperature changes were monitored by means of CrNi-Ni
thermocouples which are connected to eight-channel digital/analogues converter. Microstructure was determined using a
scanning electron microscopy (SEM).
Findings: The cooling rates in the temperature range between 1133 and 973 K at different distances from the quenched end
of low alloy Cr-Mo and Mn-Mo steels were found. Also the hardness and microstructures against the distances from
quenched end are determined.
Research limitations/implications: It is known that carbon has a marked the effect on hardenability of steel, but its use at
higher levels is limited because lower toughness and increased probability of distortion and cracking during heat treatment
and welding. Addition of manganese at low alloy steels is very useful for improvement of their hardenability.
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Practical implications: Chemical composition of low alloy steels for oil industry is usually complex and defined in most
cases by standard which give range of concentration of the important alloying elements (Cr, Mo, Mn, etc.) as well as the
upper limits of impurity elements (S and P). Alloying elements increase the cost of the steel and from these reason it is
important to select only steels which required to ensure compliance with specifications. The economical way of increasing
the hardenability of steels (at constant carbon content) is to increase the manganese content.
Originality/value: Originality and high value of our research work based on development and application of a new grade of
low alloy Mn-Mo steel for oil country tubular goods.

1.180
Optimization of regenerative heat treatment parameters of G21CrMoV4-6 cast steel
Golanski G. (Czestochowa, Poland), Stachura S. (Czestochowa, Poland), Gajda-Kucharska B. (Czestochowa, Poland),
Kupczyk J. (Czestochowa, Poland)
Purpose: of the paper was to design the optimal parameters of regenerative heat treatment of G21CrMoV4–6 (L21HMF)
cast steel after long-term serviced at elevated temperature.
Design/methodology/approach: The data obtained from dilatometric curves were used to determine the optimal cooling
rates leading to acquire the bainite microstructure with the ferrite amount lower than 10%. Structures were investigated using
light optical microscopy and scanning electron microscopy. In order to determine stability of carbide precipitates the
equilibrium temperatures of precipitates dissolving were defined using thermodynamic databases of Thermo – Calc software.
Findings: The tempered bainitic microstructure of the Cr-Mo-V cast steel has the very good mechanical properties and
impact energy. The optimal bainite or bainite with a small amount of ferrite (<10%) structure can be obtained after cooling
with the cooling rates 13.64 K/s ≥ v 8 – 5 ≤ 33. 33K/s. The optimal tempering temperature range of the bainitic G21CrMoV4–
6 cast steel equals 710-720 oC and ensures high mechanical properties and impact energy.
Practical implications: The above mentioned heat treatment is the new type of regenerative heat treatment of elements long
– term serviced at elevated temperatures. Heat treatment leads to the obtaiment of very good mechanical properties and high
impact energy.
Originality/value: The paper shows the possibilities of regenerative heat treatment long term serviced cast steels for lifetime
extension.

1.333
Hard and wear resistant coatings for cutting tools
Golombek K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: The paper presents investigation results of structure and properties of the cemented carbide tips and cermet tools,
both uncoated and coated with single and multiple hard surface layers in the physical (PVD) and chemical (CVD) vapour
deposition processes.
Design/methodology/approach: SEM, TEM, X-ray, Microhardness, Scratch test, Cutting test.
Findings: The TiN+gradient or multi (Ti,Al,Si)N+TiN system coatings deposited with the PVD method in the cathodic arc
evaporation CAE onto the substrates from cermets and cemented carbides reveal better working properties in comparison to
the commercial tool materials with the gradient- or multi-layer and single- and two-component coatings deposited in the
PVD or CVD processes.
Practical implications: Dry cutting processes without the use of the cutting fluids.
Originality/value: In the paper the investigation of TiN+gradient or multi(Ti,Al,Si)N+TiN nanocrystalline coatings
deposited in the CAE process on cemented carbides and cermets were carried out in order to improve the tool cutting
properties.

1.246
Effect of hot-working in the α+γγ range on a retained austenite fraction in TRIP-aided steel
Grajcar A. (Gliwice, Poland)
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Purpose: The aim of the paper is to determine the influence of thermomechanical processing conditions on an austenite
stability in a TRIP-aided microalloyed steel.
Design/methodology/approach: The heat treatment and thermomechanical processing in a two-phase region to obtain ferritic –
bainitic structures with the retained austenite in a low-carbon microalloyed steel were conducted. The heat treatment consisted
of austenitizing of specimens at 750°C, oil cooling, isothermal holding in a temperature range from 300°C to 500°C and slow
cooling to room temperature. A part of the specimens was forged with a degree of deformation of 28% before cooling. Optical
and transmission electron microscopy were employed for structure observations. The retained austenite amount was determined
by X-ray diffraction method.
Findings: It was found that hot-working in the γ+α range contributes to a considerable refinement of a ferritic matrix. The
grain size of the α phase is about 4 µm and its volume fraction equals from 60 to 68%. The optimum structure containing
10% fraction of retained austenite was obtained for the specimen forged in the two-phase region and isothermally held at a
temperature of 300°C.
Research limitations/implications: To determine with more detail the relationship between hot-working conditions and the
stability of retained austenite investigations in a wider deformation temperature range should be carried out.
Practical implications: The proposed thermomechanical treatment route can be useful in a development of the technology
for TRIP-aided low-carbon microalloyed steels with a reduced silicon content.
Originality/value: The design thermomechanical treatment conditions made for obtaining the 10% fraction of retained
austenite in a steel containing 0.5% Si only in comparison to 1.5% Si concentration used in TRIP-aided steels usually.

1.176
Superplastic properties of magnesium alloys
Greger M. (Ostrava, Czech Republic), Kocich R. (Ostrava, Czech Republic), Cizek L. (Ostrava, Poland)
Purpose: The paper summarises results of experiments aimed at development of structure of modified Mg-Al-Zn alloys at
hot deformation.
Design/methodology/approach: Methods ARB and ECAP were used in the described experiment. It was proved that hardly
forming materials could achieve very high plastics properties.
Findings: After making plastics deformation, the using materials of alloys AZ61 and AZ91 analysed superplastics
behaviour, it was certified by obtaining results, when ductility to rupture of alloy AZ91 was 418 %, it is demostrated at
conclusion of the article.
Research limitations/implications: The experiment proved big influence of previous plastics deformation to ending values
of mechanical properties. It was verified that better results are at rolling in more steps compared to rolling in one pass.
Practical implications: The low submission temperature at last pass through die it causes obtaining higher final properties.
Originality/value: It was obtained the material about grain size d ≈ 0,7µm during using the technology of ECAP. Abreast of
it the technology ARB enabled to get material of grain size in interval d ≈ 1-10 µm. The sekond technology brings higher
strength properties. Only 3 cycles were sufficient to lower original grain size under limit 10 µm.

1.321
Comparison of different techniques of laser surface hardening
Grum J. (Ljubljana, Slovenia)
Purpose: The paper gives a comparison of various techniques of laser surface hardening for various kinds of structural and
tool steels, and special maraging steel and hardening of nodular graphite and gray cast irons.
Design/methodology/approach: Experimental investigations of laser surface transformation hardening, laser remelting and
laser shock processing were performed. Trials of laser hardening were carried out under different conditions, with different
modes of laser guidance over the specimen surfaces, and with different degrees of path overlapping. Different kinds of
absorbents, were tested, the depths of hardened paths or layers were measured, profiles of hardness and residual stresses
were measured, the microstructures formed were analysed, and a micro-chemical analysis was made.
Findings: The investigations showed that under different laser-hardening conditions quite different surface-layer properties
are obtained. A very strong connection of the chosen energy input, the type of absorbent used, the degree of overlapping, and
the mode of laser-beam guidance with the depth of the hardened path or layer, and the through-depth profiles of
microhardness and residual stresses of the hardened path or layer was found.
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Research limitations/implications: He industrial requirements for the achievement of appropriate properties of surface
layers, with special regard to the hardened-layer depth, and appropriate variations of microhardness and residual stresses are
more and more frequent. The residual-stress profiles should have high compressive stresses at the surface and a small
gradient of the residual stresses in the subsurface of the hardened layer. In this way high fatigue resistance of a material can
be ensured and occurrence and propagation of cracks prevented. These findings offer engineers new concepts in the
improvement of surfaces of machine and tool parts.
Practical implications: With the present findings constructors and experts in laser technology can essentially improve the
quality and operating life of machine parts or tools.
Originality/value: The research conducted on the influences of different modes of laser-beam guidance in terms of
microstructure and variations of microstructure and residual stresses in the thin surface layer are original.

1.355
Finite element analysis of the interaction between an AWJ particle and a polycrystalline alumina ceramic
Gudimetla P. (Brisbane, Australia), Yarlagadda K.D.V.P. (Brisbane, Australia)
Purpose: Abrasive waterjet cutting involves use of a high pressure, abrasive laden waterjet at trans-sonic speeds to cut
difficult-to-machine materials. The jet-material interaction depends on the nature of the material being cut, such as ductile or
brittle. The brittle regime involves the generation and propagation of microcracks due to impact and many theories have been
proposed in this regard. We aim to resolve the nature of the generation and propagation of cracks in such phenomena using
the finite element analysis methodology.
Design/methodology/approach: A 3-dimensional FE model was set up using PATRAN. The alumina ceramic was
modelled as a 1-mm cube while a 0.1mm diameter half sphere was used to model a single abrasive particle. The system was
imported into ABAQUS and an explicit analysis was performed. The element deletion method was used after invoking a
failure criterion to estimate the number of elements removed due to a single impact. The aggregate volume of eroded
material was then calculated by multiplying the number of elements removed with the volume of each element. The results
of the FEA were compared with the brittle model proposed by Kim & Zeng [12].
Findings: The results of the FEA indicate that mixed-mode failure is the most common form of failure in such interactions.
The volume of material removed per impact from the FE results is close to 16% of those predicted by Kim & Zeng’s model.
Research limitations/implications: The finite element framework presented is idealized for the case of regular cubes based
on a set of assumptions.
Originality/value: This finite element approach is a good tool to study the nature of interaction between a microscopic
particle and a brittle material and accurately predict the erosion mechanisms in such interactions.

1.215
Web based e-learning platform as a source of the personalised teaching materials
Guminska M. (Gliwice, Poland), Madejski J. (Gliwice, Poland)
Purpose: The goal of this work was to develop further the educational platform of the Internet Students Teaching Centre
(ISTC) - the e-learning system based on the available state-of-the-art internet technologies (HTML, CSS, PHP, MySQL)
with the possibility to generate the personalised PDF documents.
Design/methodology/approach: The paper presents the process of working out the educational materials package in PDF
format, generated from the lecture notes (PowerPoint), instruction sheets with test problems (Excel), and knowledge tests
(Hot Potatoes). Educational materials are generated dynamically on the e-learning platform, i.e., individually for each
student. A detailed example is included of working out the PDF document format and its automatic generation along with the
course student certificate using the PHP scripts.
Findings: The efficient method of assisting remotely the e-learning students acquiring skills and knowledge at a varying
pace has been developed, providing them with the personalised support.
Research limitations/implications: Extensive testing has to be carried on big students groups, more course materials have
to be developed and uploaded onto the e-learning platform.
Originality/value: Possibility of creating the personalised documents is the first stage in generating the programmed course
materials, which - after verifying student’s knowledge and determining his or her arrears - are automatically sent to the
student, containing more detailed explanations on required topics.
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1.189
FMR Study of magnetic nanoparticles embedded in non-magnetic matrix
Guskos N. (Athens, Greece), Anagnostakis E.A. (Athens, Greece), Guskos A. (Szczecin, Poland)
Purpose: The aim of this review is recapitulating the FMR study of low concentration of magnetic nanoparticles in nonmagnetic matrices.
Design/methodology/approach: Magnetic nanoparticles exhibit a variety of anomalous magnetic properties and they could
be used for forming low concentration in different matrices. This way, they are being found to be allowing for effectively
novel applications of FMR (ferromagnetic resonance) for easier trustworthy characterisation of a variety of materials. α-Fe,
Co, Fe3C, γ- Fe2O3, Fe3O4 magnetic nanoparticles have been used as low concentration fillers in paraffin, concrete, resin and
polymers/copolymers.
Findings: For all these matrices, the intensities of the FMR spectra are recorded decreasing with temperature lowering in the
high temperature region, whilst the resonance locus is shifted to the direction of lower magnetic field, essentially changing
the resonance condition. These parameters of the FMR spectra are seen depending upon kind of nanoparticle host in such a
way that this method could be useful for studying dynamical processes of the matrices. Interestingly enough, a very low
concentration of magnetic nanoparticles embedded in the non-magnetic matrix could modify its glass-state emanation or
melting transition.
Research limitations/implications: Composite systems containing magnetic nanoparticles promise the potential for high-density
data storage, biomedical applications, catalysis, and nanotechnology sensor materialisation, among other envisaged utilisations.
Originality/value: Continue attempting to decipher the mystery and fruitfulness of magnetic nanoparticle distributions.

1.50
Modelling of the heat loads of the engine valves and the accuracy of calculations
Gustof P. (Katowice, Poland), Hornik A. (Katowice, Poland)
Purpose: The qualification of influence of received step of analysis in numeric calculations on the value and distribution of
the temperature in the inlet and outlet valve in the turbo Diesel engine in initial phase its work.
Design/methodology/approach: The results of calculations of the value and distribution temperature in the valves in turbo
Diesel engine received by means of the two zone combustion model and the finite element method.
Findings: The carried out calculation present, that the selection of the step of analysis in the finite element method by used
of the variable values of the boundary conditions and temperature working medium in the engine cylinder influences on the
value and the temperature distribution on individual surfaces of the valves.
Research limitations/implications: The modeling of the heat loads of the inlet and outlet valves was executed for two steps
of the analysis in initial phase of the work of turbo Diesel engine. The obtainment the full opinion of the results of numeric
calculations would require more operation for larger compartment of the time, until to the moment of achievement by the
valves of temperatures during the stabilized work of engine.
Originality/value: The results of numeric calculations of the heat loads of the valves displayed the large influence of the
received step of analysis on achieved values and temperature distribution on individual surfaces these elements. This state
the supplement of message on subject of course modeling the processes of flow of the heat and the same show on problem
and way their running by use of the finite element method by means of variables values of the boundary conditions and
temperature of working medium.

1.258
Multi-criterion analysis technique in a process of quality management
Gwiazda A. (Gliwice, Poland)
Purpose: The aim of this paper is to present the critical analysis of some multi-criteria techniques applied in the area of
quality management. It is strongly stated that some solutions in this scientific area characterizes the non-methodological
approaches.
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Design/methodology/approach: The research methodology, in presented work, has been based on the theoretical analysis of
the quality tools management and on the empirical researches.
Findings: The proposals of improvement the main quality tool, the FMEA technique, have been presented. These results
show that it is very important to join theoretical results of methodological researches and practical applications of specific
methods.
Research limitations/implications: The area of multi-criteria methods is very wide so the researches have been narrowed
to the analysis of the FMEA. This is a very popular quality tool and could be treated as three-criterion analysis.
Practical implications: It has been showed that the results obtained in the classical FMEA technique could be ambiguous in
same cases. The changes, proposed in this paper allow eliminating this ambiguity. It broadens the area of application of this
method.
Originality/value: The presented improved FMEA technique and propose PEA technique are the original author solutions.

1.315
Physical properties of polyazomethine thin films doped with iodine
Hajduk B. (Zabrze, Poland), Weszka J. (Gliwice, Poland), Jarzabek B. (Zabrze, Poland), Jurusik J. (Zabrze, Poland),
Domanski M. (Zabrze, Poland)
Purpose: The aim of this paper is to show influence of doping 1,4-phenylene-methylenenitrilo-1,4phenylenenitrilomethylene (PPI) with iodine and to propose doping mechanism and its impact on electronic structure of
doped PPI thin films.
Design/methodology/approach: Influence of iodine doping on electronic structure of polyazomethine thin films was
investigated. Optical absorption spectra, XRD spectra and AFM images of doped PPI thin films were recorded.
Findings: Doping mechanism relys on removing one electron from PPI π-system by I2 molecules and forming counterions
I3-. Formation of positive polaron means that doping of polyazomethine PPI is p – type.
Research limitations/implications: Influence of iodine doping on electrical properties (with increasing of tempearture) of
PPI thin layers will be checking with Kethley appliance. We plan these measurements to be done in the foreseeable future.
Practical implications: Iodine doping of thin PPI films process could results in better electrical conductivity of PPI, so
doped polyazomethine films could find some applications for photonic and optoelectronic devices.
Originality/value: Conjugated PPI is rarely enough reported but it is very interesting material as it has nitrogen atom in the
backbone and it is isoelectronic counterpart of polyparaphenylenevinylene (PPV). This paper show that doping influences on
surface morphology, cristallinity and optical properties of polymer. Furthermore, doping mechanism and changes of polymer
electronic structure have been proposed in this paper.

1.271
Silicon nitride ceramics – review of structure, processing and properties
Hampshire S. (Limerick, Ireland)
Purpose: The purpose of this review is to examine the development of silicon nitride and the related sialons and their
processing into a range of high-grade structural ceramic materials.
Design/methodology/approach: Silicon nitride is one of the major structural ceramics that possesses high flexural strength,
good fracture resistance, good creep resistance and high hardness. These properties arise because of the processing route which
involves liquid phase sintering and the development of microstructures in which high aspect ratio grains and intergranular glass
phase lead to excellent fracture toughness and high strength
Findings: This review has examined the development of silicon nitride and the related sialons and their processing into a
“family” of structural ceramic materials with high hardness, strength, fracture toughness, creeo resistance and wear
resistance.
Practical implications: The development of knowledge of microstructure–property relationships in silicon nitride materials
is outlined, particularly recent advances in understanding of the effects of grain boundary chemistry and structure on
mechanical properties.
Originality/value: This review should be of interest to scientists and engineers concerned with the processing and use of
ceramics for engineering applications.
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1.312
Experimental and finite element simulation of formability and failures in multilayered tubular components
Hashmi M.S.J. (Dublin, Ireland), Islam M. D. (Dublin, Ireland), Olabi A.G. (Dublin, Ireland)
Purpose: Optimization of the operating conditions is one of the most significant studies in the hydroforming process, which
affect the forming of successful components.
Design/methodology/approach: Finite Element simulations have been carried out using the commercial finite element
package ANSYS in order to predict the most efficient and acceptable operating condition for certain material properties of
multilayered blank and initial blank geometry.
Findings: This paper studies the hydroforming process involving combined (axial feed and internal pressure) and multi stage
non-linear loading action theoretically and experimentally for a multi layered tubular blank placed in a pre-shaped die block.
Research limitations/implications: Finite Element simulation of a multi layered tube hydroforming and optimisation of the best
forming conditions based on a number of simulations were carried out to avoid wrinkling or bursting of the tubular blanks.
Originality/value: Experimental validation for a certain simulation has been presented.

1.359
Advanced materials and protective coatings in aero-engines application
Hetmanczyk M. (Katowice, Poland), Swadzba L. (Katowice, Poland), Mendala B. (Katowice, Poland)
Purpose: The following article demonstrates the characteristics of the materials applied as parts of aircraft engine turbines
and the stationary gas turbines. The principal technologies for manufacturing the heat resistant coatings and the erosion and
corrosion resistant coatings were characterized. Sample applications for the aforementioned coatings are presented: on
turbine blades, compressor blades and on parts of combustion chambers of aircraft engines.
Design/methodology/approach: The nickel-based alloys were characterized. The following methods of depositing diffusion
aluminide coatings were described: pack cementation, out of pack and CVD (chemical vapour deposition). The properties of
thermal barrier coatings obtained by thermal spraying and physical vapour deposition (PVD) were presented.
Findings: The structures of aluminide and platinum modified aluminide coatings, which displayed higher heat resistance during
the cyclic oxidation test, were presented. The structure of TBC coatings was described as well. During aircraft engine tests, the
compressor blades with multilayer type Cr/CrN coatings exhibited higher wear resistance than the coatings covered with Ti/TiN.
Research limitations/implications: The aluminide coatings were deposited on nickel-based superalloys, which are typically
used to manufacture turbine blades for aircraft engines. The multilayer nitride coatings were produced by Arc-PVD method.
Practical implications: All the described technologies and coatings find applications on parts of aircraft engines.
Originality/value: The presented advanced technologies of manufacturing protective coatings on the parts of aircraft
engines were developed by the authors of the following study as parts of their planned scientific research, research projects,
and purpose projects.

1.83
A review of monitoring for nanoimprinting
Hocheng H. (Hsinchu, Taiwan), Nien C.C. (Hsinchu, Taiwan)
Purpose: This article provides an overview of the monitoring technique for nanoimprint. Optical and electrical monitoring
approaches that have the potential for detecting and monitoring mold deformation and cavity filling in nanoimprint will be
reviewed. The major part is devoted to the review of an in-situ mold filling monitoring system based on capacitance
measurement for nanoimprinting operations.
Design/methodology/approach: In carrying out the capacitive monitoring method, a broad range of areas including tuning
the imprint process, designing a reliable capacitive sensor, finding out the right materials and a suitable surface
micromachining process for sensing electrodes, and data analysis have been covered. In addition, to measure the continuous
variations in capacitance, a series of imprinting experiments have been performed isothermally, and the capacitance values
have also been measured at various imprinting stages.
Findings: The final stage of mold filling near the end, which is of particular interest, can be monitored and the experimental
results have demonstrated that the capacitance measurements indeed provide the in-situ information that can tell the mold
filling status during nanoimprinting.
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Research limitations/implications: The use of neural networks to model the functional relationship between the capacitance
value and the rising height of mold filling is recommended as another potential area for future research to realize the ultimate
objective of providing online real-time mold filling information for imprinting process control.
Practical implications: Throughout the study, the authors conclude the proposed capacitance measurement technique is a promising
approach for monitoring mold filling in nanoimprinting process, and the practical application of the conducted research is feassible
with certain improvement of the robustness of the monitoring technique in harsh environment of higher imprinting temperature.
Originality/value: The reviewed monitoring methods are based on the authors’ approved and pending patents. They are considered
pioneering works for the research community of nanoimprint techniques and as the basis of making nanoimprint process automated.

1.240
A new approach to modelling and designing mono-block dental implants
Hunter R. (Temuco, Chile), Alister F. (Temuco, Chile), Moller J. (Temuco, Chile), Alister J. (Temuco, Chile)
Purpose: of this paper is present a new approach to modelling and design the low cost mono-block dental implants based on
the integration of the computer aided techniques. This approach provides the automation of the design process of the monoblock dental implants.
Design/methodology/approach: The approach used to develop the modelling and design of the mono-block dental implants
are based on the parametrization of the main geometric features of the implants. This approach allows to generate several
designs of the implant with different configurations respect to the dimensions, forms and tolerances.
Findings: The findings are focused on two main topics. The first one is the minimization of the manufacturing cost and time
based on the manufacture process automation. The second one is the integration, in the same informatics platform, of the
design, analysis and manufacturing environment.
Research limitations/implications: The implications are focused on the development of a new design of mono-block dental
implants. One of the main features of this design is associated to the reduction of the surgical stage and their simplification
respect to other commercial implants.
Practical implications: The main outcomes and implications of this research is the design of a low cost dental implant. This
solution is implemented to assist the social programs of oral health.
Originality/value: The originality of this research is the design of a new model of mono-block dental implant. The structure
of this implant improves the mechanical properties; reduce the manufacturing cost and the surgical complications.

1.54
Research activities of computer-aided materials processing laboratory
Im Y.T. (Daejeon, Korea), Lee H.W. (Daejeon, Korea), Lee H.C. (Daejeon, Korea), Awais M. (Daejeon, Korea), Jin Y.G.
(Daejeon, Korea), Jung K.H. (Daejeon, Korea), Jung K.H. (Daejeon, Korea)
Purpose: of this paper is to review the research works carried out at the national research laboratory for computer-aided
materials processing at the department of mechanical engineering at KAIST.
Design/Methodology/approach: The research papers published so far from the laboratory were carefully reviewed and
highlights for developing simulation tools for mesh generation, 2D or 3D finite element analyses for forging, shape rolling,
solidification, semi-solid forging, compression molding of thermoset composites, injection molding without or with short
fibers, and expert system for multi-stage axi-symmetric cold forging, extrusion, and multi-pass shape rolling are recaptured.
Findings: According to this survey, the important issues involved with program developments and their industrial
applications were revisited.
Research limitations/implications: Understanding of material behaviour at various processing conditions and
characterization of proper boundary conditions in terms of friction and temperature should be carefully made. Handling of
complex geometry and computational efficiency for such geometry should be improved as well. Further development of
three dimensional design systems should be necessary.
Practical implications: Proper usage of the simulation tools and interface such tools with the automatic design system with
the help of artificial intelligence will be very useful at the design stage of new manufacturing products and processes. In
addition, proper understanding of deformation mechanics is of importance to properly utilize such numerical tools.
Originality/value: Various aspects of limitations involved with program developments and their usage are identified and
some important industrial applications demonstrated.
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1.166
Finger curvature movement recognition interface technique using SEMG signals
Itoh Y. (Obu, Japan), Uematsu H. (Yanagido, Japan), Nogata F. (Yanagido, Japan), Nemoto T. (Obu, Japan), Inamori A.
(Obu, Japan), Koide K. (Obu, Japan), Matsuura H. (Obu, Japan)
Purpose: Until recently, keyboard has been used as the primary input method for machinery operation system. But in recent
years, numerous methods related to direct input interface have been developed. One of them is to measure the surface
electric potential that generates on the skin surface during muscle contraction. Based on this fact, hand finger operation can
also be recognized with the help of the surface muscle electric potential. The purpose of this study is to identify the hand
finger operation using surface electromyogram (SEMG) during crookedness state of the finger.
Design/methodology/approach: Two electrodes (Ag-AgCl electrode) were sticked randomly on the forearm muscles and the
intensity of EMG signals at different muscles were measured for each crooked finger. Then depending on the intensity of the
obtained electric potentials, a position was located and considered to have participated most actively during the crookedness state
of that finger. Thus five locations on the forearm muscles were identified for five different fingers. Moreover, four different types
of crookedness states were considered for each finger.
Findings: In this experimental study, the electric current that generates on the skin during muscle activity was measured for
different hand finger operations. As a result, it is found that there is a specified position related to the maximum intensity of
EMG signals for each finger.
Practical implications: This paper cleared that the amount of crookedness of each finger can also be recognized with the
help of surface EMG. It could be used as a machine interface technology in the field of welfare equipments, robot hand
operation, virtual reality, etc.
Originality/value: The objective of this research project was to develop the method of recognizing the hand finger operation
and their crookedness states from surface electromyogram (SEMG).

1.91
Modelling of fracture wear in vitrified cBN grinding wheels
Jackson M.J. (West Lafayette, United States)
Purpose: The paper describes modelling of fracture wear in vitrified cBN grinding wheels.
Design/methodology/approach: The approach used in the paper is based on using finite elements to model fracture wear
processes in vitrified cBN grinding wheels. The approach used models fracture wear processes and ignores abrasive wear of
the abrasive grains.
Findings: The findings show that during grinding the grain is subjected to forces that create fracture initiation zones in the
sharp abrasive grains where tensile and compressive stresses dominate in certain parts of the abrasive grains.
Research limitations/implications: The findings show that further research is required that prevents the formation of crack
initiation zones and considers the effects of wear flats on the magnitude of stresses in the abrasive grains.
Practical implications: The results imply that abrasive fracture wear is the dominant wear mechanism when grinding with
sharp vitrified cBN grinding wheels.
Originality/value: The originality of this paper is reflected in the fact that this is the first time that fracture wear has been
modelled in sharp vitrified cBN grinding wheels. The results presented in this paper will illuminate the need for accurate
modelling of the wear of vitrified superabrasive grinding wheels.

1.77
Development of morphology in laser dressed grinding wheels
Jackson M.J. (West Lafayette, United States), Robinson G.M. (West Lafayette, United States)
Purpose: The paper describes the development of faceted morphology in laser dressed grinding wheels.
Design/methodology/approach: The approach used in the paper is based on locally melting a vitrified grinding wheel and
measuring features such as grain size, cooling rate and melt depth as a function of laser fluence and relating these measures
to the morphology shown in the microstructures presented in the paper.
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Findings: The findings of this course of research lead the authors to believe that a specific morphology is dependent upon
cooling rate and laser fluence.
Research limitations/implications: The findings show that further research is required to fully understand how certain
morphologies form as a function of cooling rate and laser fluence. It should be noted that morphologies observed in laser
processed grinding wheels include cellular and fully dendritic morphologies in addition to faceted vertices.
Practical implications: The results imply that laser dressed grinding wheels can be used for machining different materials at
different grinding speeds. The paper also shows that much development is needed to identify laser processing conditions
that are appropriate for different workpiece materials.
Originality/value: The paper shows that different morphologies can be used to machine workpiece materials under different
conditions. The originality in the paper is focused on the formation on minute cutting points using increasing laser fluences.

1.78
Machining M42 tool steel using nanostructured coated cutting tools
Jackson M.J. (West Lafayette, United States), Robinson G.M. (West Lafayette, United States), Morrell J.S. (West Lafayette,
United States)
Purpose: This paper discusses improvements associated with the life of cutting tools used to machine M42 tool steel. To achieve
this in an efficient way, experiments on a variety of tool coatings are conducted on AISI M42 tool steel (58-63 HRC).
Design/methodology/approach: In order to assess the impact of different tool coatings on the machining process, initial
experiments simulate existing machining operations; this provides a standard for tool life and surface finish.
Findings: The findings in the paper show that TiAlCrYN coated WC-Co cutting tools perform better than uncoated cutting
tools.
Research limitations/implications: The implications of the paper tend to indicate that machining M42 tool steels without
lubricant can be optimized using coated cutting tools. The limitations of the paper include machining at one specific cutting
speed and the employment of a short-time tool wear method.
Practical implications: The practical implications of the paper show that dry machining of hardened tool steels can be
achieved under certain circumstances. Further research is needed to explain how the wear mechanism changes with varying
machining conditions.
Originality/value: The paper presents original information on the characteristics of dry machining of M42 tool steel under
specific machining operations. The paper is of interest to manufacturing engineers and materials scientists.

1.122
Analysis of a degenerated standard model in the piercing process
Jamroziak K. (Wroclaw, Poland)
Purpose: The purpose of this paper is the mathematical description of the impact phenomenon of a bullet of the speed ca.
400 m/s, with the use of a degenerated model.
Design/methodology/approach: In the study, an attempt has been made to apply an untypical model for the piercing
phenomenon analysis. Basing on the model, the theoretical analysis of the piercing phenomenon in quasistatic and dynamic
load conditions, in the impact load form, has been carried out.
Findings: This analysis enabled derivation of significant conclusions useful in the design process of effective ballistic shields.
Research limitations/implications: In the study, the concept has been assumed that a dynamic model, simple as possible,
that may be analyzed not only by numerical methods but also (at least approximately) with the mathematical analysis
methods, may provide significant directions concerning material piercing.
Practical implications: The use of so called degenerated model allows to describe the phenomenon in more detail at various
piercing speeds what extends the possibilities in the sphere of designing the optimum ballistic shields and of identification of
the properties of materials applied for construction of shields.
Originality/value: The proposed method of identification of material properties in the piercing process, within the relation:
force – deformation, is a novel one since the essence of the identification is the standard rheological model in an adequate
plastic component describing the viscous attenuation with dry friction.
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1.154
Accuracy of calculation of body mass on the basis of measurements
Janzekovic M. (Maribor, Slovenia), Brus M. (Maribor, Slovenia), Mursec B. (Maribor, Slovenia), Cus F. (Maribor, Slovenia)
Purpose: The results of measurements shows that the chest size is not enough accurate to establish the body mass of living animals
in all development stages, therefore additional measuring of the trunk length was used to increase reliability of the estimate.
Design/methodology/approach: During the test 30 fattened animals were considered and were weighed by electronic weighing
device EC 2000. The trunk length (d) and the chest size (o) were measured simultaneously. The body mass (T) was calculated
according to the equation: T = o × d / 50. By the statistical package SPSS 12.01. for Windows the basic statistics for the studied
properties was calculated. By the t-test the calculated and the actually weighed body masses of animals were compared.
Findings: On the young fattened cattle it was established that with 240 - 290 kg body mass, when the body form is most
rectangular, the accuracy of calculation on the basis of measured body parts, is the greatest. The percentage difference
between weighed and calculated body mass is only 0.06%, which is very accurate.
Research limitations/implications: For wide applicability of measurement results on the living animals in all stages of
growth it would be necessary in the equation for the calculation to include also the trunk size in the middle of the body and
the size in the rear part.
Practical implications: On small farms where the cost of purchase of the digital weighing device would be too great a burden,
thus, measuring of the chest size at 3 cm behind the elbow joint, in the middle of the trunk (behind the last rib), and measuring of
the size in the rear part of the body and the trunk length from the middle of the withers to the tail root are more appropriate.
Originality/value: The animals which phenotypically feature cylindrical shape in the period of growth can be measured
most simply in the front middle and rear part of the body and, then, their body mass can be determined very accurately on the
basis of the data obtained.

1.242
Structure of polypropylene parts from multicavity injection mould
Jaruga T. (Czestochowa, Poland), Bociaga E. (Czestochowa, Poland)
Purpose: The examination of structure of injection moulded parts, coming form different cavities of injection mould with
geometrically balanced runners, was the purpose of this research. The parts were manufactured from polypropylene.
Design/methodology/approach: The method of optical microscopy was used. The samples were prepared from microtomed
slices from parts and next they were observed in polarized light. The skin-core morphology was analyzed and spherulitic
structure was described by spherulites size measuring.
Findings: The differences in morphology and spherulite size for parts from particular mould cavities were found. They are
caused by different thermal conditions in each cavity.
Research limitations/implications: An injection mould with geometrically balanced runners was used for investigation. The
differences in parts’ structure occur for each injection mould, but they are dependent on the cavities layout and runners configuration.
Practical implications: Knowledge about the differences in structure of parts from different cavities is the reason to look to
the solution by minimizing the temperature inequality in the injection mould.
Originality/value: Despite using geometrically balanced runners the cavities are not filled equally and the parts have
different structure. In some recent works the issue of flow imbalance in multicavity injection moulds was analyzed and even
some solutions of this problem were proposed. All investigation was focused on simultaneous plastic flow into all cavities,
but there were no investigation of parts’ structure and properties.

1.194
Precise modelling of HSC machine tool thermal behaviour
Jedrzejewski J. (Wroclaw, Poland), Modrzycki W. (Wroclaw, Poland), Kowal Z. (Wroclaw, Poland), Kwasny W. (Wroclaw,
Poland), Winiarski Z. (Wroclaw, Poland)
Purpose: The development of precision machine tools requires modelling, simulation and optimization, especially the accurate
modelling of machine tool thermal behaviour aimed at improving the machine tool design.
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Design/methodology/approach: This paper discusses machine tool design improvement based on thermal behaviour
modelling and the complexities involved. A highly accurate thermal model of the HSC machine tool is presented and the
necessity of including the whole complex of factors affecting machine tool behaviour and error compensation is highlighted.
Modelling problems are illustrated with examples of accurate modelling and simulation of machine tool behaviour, aimed at
minimizing thermal disturbances in machining precision.
Findings: The precise modelling of HSC machine tools dynamic spindle displacement during a change of rotational speed.
Research limitations/implications: The transitional states of spindle speed changes are very complex and difficult to
precise recognition.
Practical implications: The need of integrated complex modelling of precise HSC machine tools thermal behaviour.
Originality/value: All models used for machine tool behaviour simulation are fully original.

1.129
Properties of cast iron modifying with use of new inoculants
Jezierski J. (Gliwice, Poland), Bartocha D. (Gliwice, Poland)
Purpose: Modification of various alloys is a well known process for improvement its properties by changing of
microstructure character. In foundry technology it is connected mostly to cast iron production where many inoculants is used
for obtaining some results like grain refinement, graphite inclusions proper distribution etc. Those changes caused that
produced alloy have a much better properties especially mechanical ones.
Design/methodology/approach: In the paper were presented some results of the experiments made for checking quality of
the two new on Polish foundry market complex inoculants. On of them is a “graphite” inoculant (about 50% C) and second
is Ba-Ca combination based inoculant. The experiments contained metallographic and quantitative metallographic analysis
and wedge test bars analysis.
Findings: These experiments proved a good quality of inoculants in the field of microstructure improvement (graphite size
reduction) and a hard spot defects liquidation.
Research limitations/implications: The next experiments are planned for checking the mechanical properties of the
produced alloys.
Practical implications: The inoculants being analysed are used in several Polish foundries now because of author’s good results.
Originality/value: There were the first experiments with these materials although the methods of investigations are not
novel or original. The results have a very big importance not only from scientific but from practical point of view too.

1.110
Numerical modelling of structure and mechanical properties for medical tools
Jeziorski L. (Czestochowa, Poland), Jasinski J. (Czestochowa, Poland), Lubas M. (Czestochowa, Poland), Szota M.
(Czestochowa, Poland), Lacki P. (Czestochowa, Poland), Stodolnika B. (Bialystok, Poland)
Purpose: In order to design forceps and bowl cutter property, it is necessary to optimise many parameters and consider the
functions, which these medical tools should fulfil. Of course, some simplifications are necessary in respect of calculation
methodology. In the paper a solution procedure concerning this problem has been presented. The presented solution allows for
precise determination of the geometrical dimensions according to the functional requirements that forceps should fulfil. The
presented numerical analysis describes a small range of the forceps application but the used algorithm can be applied in any
other type of forceps. Also in the paper, the numerical simulation results of the bowl cutter being loaded are presented. Residual
stress distribution on the tool surface is presented. A position of the cutting edges and holes carrying away the bone chips is
shown as a polar diagram.
Design/methodology/approach: The numerical analysis was carried out using ADINA software, based on the finite element
method (FEM). In the paper some fundamental construction problems occurring during the design process of the forceps and
bowl cutter have been discussed.
Findings: The iteration procedures in order to optimize the basic construction parameters of the medical tools (forceps and
bowl cutter). The calculations allow for determination of the geometrical parameters with reference to the expected spring
rate. The charts elaborated on the basis of the calculations are very useful during a design process. The numerical
calculations show an essential problem, namely a change in contact surface as a function of load. The observed phenomenon
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can affect the functioning of the forceps in e negative way. The numerical simulation make it possible to obtain the suitable
geometry, better material properties and the instructions heat treatment of these tools.
Research limitations/implications: These research was carried out in order to improve ergonomics, mechanical properties
and work condition of medical tools. For bowl cutter was improve geometrical sharp and distribution of cutting holes.
Originality/value: This paper presents conception to obtain new medical tools, after optimizing the basic construction
parameters by numerical calculations. The prepared model could be a helpful for engineering decisions used in the designing
and producing forceps and bowl cutter.

1.121
Simulation of induction heating process with radiative heat exchange
Kachel A. (Katowice, Poland), Przylucki R. (Katowice, Poland)
Purpose: Numerical modelling of induction heating process is a complex issue. It needs analysis of coupled electromagnetic
and thermal fields. Calculation models for electromagnetic field analysis as well as thermal field analysis need
simplifications. In case of thermal field calculations, correct modelling of radiative heat exchange between the heated charge
and inductor’s thermal insulation is essential. Most commercial calculation programs enabling coupled analysis of
electromagnetic and thermal fields do not allow taking into consideration radiative heat exchange between calculation model
components, which limits thermal calculations only to the charge area. The paper presents a supplementation of the program
Flux 2D with radiative heat exchange procedures.
Design/methodology/approach: Commercial program Flux 2D designed for coupled electromagnetic and thermal
calculation (based on finite element method) was supplemented with authors program for radiative heat exchange based on
numerical integration of classic equations.
Findings: Supplementation EM-T calculations with radiative heat exchange between charge and inductor enables to
calculate thermal insulation parameters and increase precision of modelling.
Research limitations/implications: Procedures for radiative heat exchange enables calculation of two surfaces (flat or
cylindrical) with finite dimensions. The surfaces can be displaced relative to each other (charge shorter or longer than
thermal insulation of inductor). Material of surfaces is modelled as: flat, diffuse, radiant surfaces absorb energy evenly in the
whole spectrum (grey bodies). The whole system is modelled as in a steady thermal state (quasi-steady).
Originality/value: Authors program extends Flux 2D features with a possibility for calculating radiative heat transfer. The
application of radiative process is possible between all components of the studied model, not only for the boundary conditions.

1.201
Corrosion resistance of NiTi alloy in simulated body fluids
Kaczmarek M. (Gliwice, Poland)
Purpose: Corrosion resistance of an implant alloy is a very important determinant of its biocompatibility. The nature of an
environment and surface treatments have a significant influence on corrosion. Most of the knowledge on the corrosion
behavior of NiTi is from studies of “standard” corrosion tests. In fact, the knowledge of the corrosion behavior of NiTi inside
the body is very limited. The main aim of the research was evaluation of corrosion resistance of NiTi alloy in various
simulated body fluids.
Design/methodology/approach: The evaluation of the electrochemical behavior of NiTi alloy was realized by recording of
anodic polarization curves with the use of the potentiodynamic method. The tests were carried out for differently modified
surfaces in diverse simulated body fluids.
Findings: Surface condition of a metallic biomaterial determines its corrosion resistance. In the course of the work the good
corrosion resistance of all the tested samples (with different surface conditions) was observed.
Research limitations/implications: The obtained results are the basis for the optimization of physicochemical properties of the
NiTi alloy. The future research should be focused on selected specific implants specially with respect to their application features.
Practical implications: On the basis of the obtained results it can be stated that the suggested surface treatment can be
applicable for NiTi alloys due to the increase of the corrosion resistance.
Originality/value: The paper presents the influence of various methods of the surface treatment on corrosion resistance of
the NiTi alloy. The suggested surface treatment methods can be applied to implants intended for diverse medical
applications, especially in cardiology and urology.
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1.266
Chemical composition of passive layers formed on metallic biomaterials
Kaczmarek M. (Gliwice, Poland), Walke W. (Gliwice, Poland), Kajzer W. (Gliwice, Poland)
Purpose: In the paper the results of chemical composition investigations of passive layers formed on implants made of CrNi-Mo steel, Co-Cr-W-Ni alloy and Ni-Ti alloy have been presented.
Design/methodology/approach: Chemical composition investigations of the passive layer have been carried out with the use
of X-ray Photoelectron Spectroscopy (XPS). The X-ray photoelectron spectroscopy with monochromatic radiation AlKα of
1486,6 eV was applied. The tests were carried out on the samples of polished as well as polished and passivated surfaces. The
measurement of photoelectron spectrum in the wide range of binding energy from 0-1400 eV and precise measurements of the
spectrum lines of elements from the surface layer were conducted.
Findings: The chemical composition analysis of passive layers on the Cr-Ni-Mo steel, the Co-Cr-W-Ni alloy and the Ni-Ti
alloy has revealed the presence of the following elements: (C, N, O, Na, Mg, Ca, Cr, Fe, Ni), (C, O, N, Cr, Fe, Co, Ni, W)
and (C, N, O, Na, Si, S, Cl, K, Ca, Ti, Ni) respectively.
Research limitations/implications: The research was carried out on samples, not on final parts. The tests were carried out
in in vitro conditions. The obtained results are promising however further studies, in particular in blood environment, will
determine a usefulness of the suggested technique of stents’ surface improvement.
Originality/value: The obtained results show the usefulness of the applied surface treatment to refine surfaces of implants
made of the Cr-Ni-Mo steel, the Co-Cr-W-Ni alloy and the Ni-Ti alloy.

1.198
Experimental and numerical analysis of urological stents
Kajzer W. (Gliwice, Poland), Marciniak J. (Gliwice, Poland)
Purpose: In order to evaluate the characteristic changes of the stents’ diameters in function of the elongation (during elastic
expansion) the biomechanical tests were carried out. The numerical analysis of the selected forms of urological stents was
performed. The numerical results were compared with the experimental ones.
Design/methodology/approach: The urethral stent commonly used in clinical practice was analyzed. Two types of research
were carried out: experimental – in order to determine the displacement characteristic of the stent, and numerical (by means
of the finite element method) – in order to evaluate stresses and strains in the stent.
Findings: The comperative analysis of the obtained experimantal and numerical results showed good correlation, that proves
the proper selection of the modeling conditions, and boundary conditions adequate to the real object.
Research limitations/implications: The limitations were connected with the necessity of simplifications applied to the
numerical model of the urological stent, and also with the difficulties caused by the established boundary conditions.
Practical implications: The self-expanding stents analyzed in the work are implants for which the change of the diameter
causes the significant change of the length. Due to the fact, the very important issue during implantation of this type of stent
is the appropriate positioning in the narrowed part of urethra. The worked out characteristics allows to determine the length
of the implant for the given diameter.
Originality/value: The work presents the dispacement characteristics of the stent obtained on the basis of the experimental
and numerical tests. The correlation of the obtained results is also presented.

1.104
Technology design of composite parts
Karjust K. (Tallinn, Estonia), Kuttner R. (Tallinn, Estonia), Pohlak M. (Tallinn, Estonia)
Purpose: Purpose of this paper is to optimize the design of the manufacturing technology process of large composite plastic
products. One of the key problems is how to integrate computer-based product design and planning of the technology process.
Design/methodology/approach: In the current study the Neural Network meta-modelling technique has been used. The
optimization of the plastic sheet and its strengthening layer thickness has been performed using the surrogate design model. For
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modeling and structural analysis of derivative products CAE (ANSYS) and CAD (Unigraphics) systems are used. The Finite
Element Analysis simulation was performed with optimal thickness values to verify the prediction accuracy of a surrogate model.
Findings: The optimization model is proposed to control and analyze the calculated technology planning route, the optimal
vacuum forming processes, the technology of post-forming operations, strengthening and assembling operations. The design
of the new products is tightly integrated with manufacturing aspects. The product family of the large composite plastic
products together with the derivate products and their production technologies is designed using proposed methodology. The
optimization of the plastic sheet and its strengthening layer thickness has been performed.
Practical implications: The most of the methods described in this study are now under development and industrial testing.
Development of manufacturing (operation) plans for a product family is of great practical importance with many significant cost
implications. In design of derivative products for the product family, the nonlinear optimization is used and the detailed description
of the product is established. The proposed approach is exemplified by the development of a family of products in Wellspa Inc.
Originality/value: Value of this paper is that developed optimization model controls and analyzes the calculated technology
planning route.

1.283
Occupational risk assessment in the process of continuous steel casting
Karkoszka T. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
Purpose: of the presented paper aimed at motivating the necessity of the implementation of Occupational Health and Safety
Management System and showing the possibility of usage the estimation of threats to occupational health and safety and
results of threats; in this case in the process of continuous steel casting.
Design/methodology/approach: used for the research has covered the occupational health and safety risk assessment
including the identification and classification of the threats, occupational risk assessment as well as calculation of its
acceptability
Findings: of the carried out researches are as follows: the realization of occupational health and safety policy using the
occupational health and safety risk assessment leads to the improvement of the analyzed processes by the preventive actions,
and in consequence - lowering of the occupational risk to the acceptable level.
Practical implications: can refer to continuous steel casting processes and to the usage of occupational health and safety
risk assessment, identification of the threats connected with physical factors in the sudden manner acting on worker as well
as recommendation of the preventive actions in the form of the means of collective and individual protection and
organizationaland procedural means.
Originality/value: of the presented paper has the meaning both for the employees from the point of view of work in the safe
and hygienic conditions, as well as for employers from the point of view of creation the proper work background and
possibilities of legal and normative requirements fulfilling.

1.278
Local approach contributions into the global view of the mechanical crack-tip environment formulation
Katz Y. (Minneapolis, United States), Tymiak N. (Minneapolis, United States), Gerberich W.W. (Minneapolis, United States)
Purpose: Physically based understanding, associate fracture processes to local origins. Even so, in elastic-plastic solids the
continuum analysis is mainly engaged with the macroscopic scale. Beside global views the current study emphasise the
coupled aspects that are determined by local and material-based factors.
Design/methodology/approach: Theoretical/experimental interfaces were adopted mainly cantered on interaction problems.
Load interaction in static or dynamic loading and deformation/environment interactions were selected. For the load
interaction cases, construction materials were investigated. A metastable stainless steel and hydrogen represented the
environment interaction case. Experimentally, novel techniques have been utilized mainly on the nano scale including
contact methodology and probe microscope visualization.
Findings: The macroscopic background that was supplemented by local findings enabled to refine viable models in
quantitative terms.
Research limitations/implications: The nano mechanical approach allows additional options to be taken in terms of critical
experiments or in order to improve multi-scale models.
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Originality/value: The nowadays contribution by small volume activities as related to complicated technological topics are
highly promising. These avenues are only in early stages, with increasing incentives to advance capabilities assisting
applications in nano technology.

1.134
The analysis of the asymmetric plate rolling process
Kawalek A. (Czestochowa, Poland)
Purpose: The analysis of asymmetric band rolling in the finishing stand of a plate rolling mill has been carried out within
the present study with the aim of establishing the effect of the speed asymmetry factor, av, on band bending during the
rolling process and determining the strain velocity distributions of the rolled material in the roll bite region.
Design/methodology/approach: The simulation of metal flow in the asymmetric roll bite region was performed using the
program FORGE 2D. The development of numerous branches of the steelmaking industry imposes increasingly high
demands on steel product manufacturers, which can only be met by products manufactured according to the state-of-the-art
plastic working technologies. One of the major plastic working technologies is asymmetric rolling.
Findings: The analysis shows that the band bends most often toward the lower-speed roll. Increasing the value of the speed
asymmetry factor causes an increase in the advance, while the force parameters decrease with increasing asymmetry factor
av.
Practical implications: Asymmetric rolling is achieved by differentiating working roll diameters, roll rotational speeds, or
roll surface roughness. In industrial practice, one or a combination of the above-mentioned parameters is used.
Originality/value: In order to improve the asymmetric plate rolling process, the analysis of the following parameters must
be carried out: band temperature, the magnitude of rolling reduction, the magnitude of yield stress for particular steel grades,
roll rotational speeds and roll diameters.

1.318
Personnel management in the aspect of the company management
Kciuk M. (Gliwice, Poland)
Purpose: This paper presents personnel management development in recent years. The main focus was on the workers selection
follows through the choice of the suitable methods of recruitment and selection preceded the planning of personnel needs.
Design/methodology/approach: The theoretical research results of the personnel resources management obtained in the
past decades and progressed in recent years are reviewed.
Findings: It is very clearly and well understood from the presented paper that the workers choice is the continuous process,
adapted to the changing needs of the organization.
Research limitations/implications: This review makes clear that the value and development of the enterprise depends on
the correct selection of workers.
Practical implications: Informations included in this paper are very useful material for the present and future enterprises
which are supposed to make a choice of new workers. Implications for practice and further research are discussed.
Originality/value: This article describes an up-to-date personnel management and its development, taking into account the
main stages of this management before employment process.

1.42
The influence of casting temperature on castability and structure of AJ62 alloy
Kielbus A. (Katowice, Poland)
Purpose: The AJ62 magnesium alloy exhibit good elevated-temperature tensile properties, excellent creep resistance and
good castability. This alloy contains approximately 6% aluminum and about 2.5% strontium. Typically, it is used in
automotive industry for the engine crankcase and power-train components. The aim of this paper is to present the results of
the influence of pouring temperature on the fluidity and microstructure of the AJ62 magnesium alloy.
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Design/methodology/approach: The study was conducted on AJ62 magnesium alloys. Sand casting was performed at 695755°C temperatures. The spiral test of fluidity was used. The microstructure was characterized by optical microscopy
(Olympus GX-70) and a scanning electron microscopy (Hitachi S3400) equipped with an X-radiation detector EDS
(VOYAGER of NORAN INSTRUMENTS). The phase identification of these alloys was identified by X-ray diffraction
(JDX-75). Quantitative examination was conducted using the “MET-ILO” automatic image analysis programme.
Findings: In as cast condition AJ62 alloy consisted of α-Mg grains with some types of intermetallic phases: (Al,Mg)4Sr ,
Al8Mn5 and Al3Mg13Sr. The flow length and the intermetallicphases area fraction increase with increase the pouring
temperature.
Research limitations/implications: Future researches should contain investigations of the influence of casting temperature
and heat treatment parameters on mechanical properties of AJ62 magnesium alloy.
Practical implications: The established casting parameters (mainly temperature) can be useful for preparing sand and die
casting technology of the AJ62 magnesium alloy.
Originality/value: The relationship between the initial structure, casting temperature, castability and phase composition in
AJ62 magnesium alloy was specified.

1.44
Corrosion resistance of Elektron 21 magnesium alloy
Kielbus A. (Katowice, Poland)
Purpose: Elektron 21 magnesium alloy containing neodymium, gadolinium and zinc has high strength, good corrosion
resistance and excellent castability. It is designed mainly for aerospace applications. The purpose of the investigation was to
study the corrosion resistance of Elektron 21 magnesium alloy in as cast condition and after heat treatment in 3.5% NaCl
saturated with Mg(OH)2 solution.
Design/methodology/approach: Solution treatment was performed at 525°C/8h/water, while ageing treatments at following
conditions 250°C/4-96h/air. Immersion test was performed in 3.5% NaCl saturated with Mg(OH)2 solution at room
temperature. Specimens were placed in 3.5% NaCl solution for periods of time between one and 5 days. After immersion
test, the microstructure and the appearances of the corroded structure were examined by optical microscopy (Olympus GX70) and a scanning electron microscopy (Hitachi S3400).
Findings: The corrosion rates of Elektron 21 alloy increased with increasing the exposure time and finally (after 5 days)
reached maximum value 0.092 mg/cm-2day-1. Solution treatment at 520°C for 8 h caused decrease in corrosion rate (0.072
mg cm-2 day-1) due to dissolving of intermetallic phase precipitates at matrix. Ageing at 200°C for 4h and 16h caused next
decrease in corrosion rate to value 0.052 and 0,055 mg cm-2 day-1 respectively, while after ageing for 48h corrosion rate
increase to value 0.067 mg cm-2 day-1, due to increase of volume fraction and size of β’ phase and precipitations of
equilibrium β phase. It was also noticed that the longer time of ageing the higher corrosion rates were observed.
Research limitations/implications: Future researches should include investigations of the influence of other environments
on the corrosion resistance of Elektron 21 alloy.
Practical implications: The improvement of corrosion resistance of Elektron 21 alloy can cause increase in it application in
aerospace industry.
Originality/value: The relationship between the ageing parameters, microstructure and corrosion resistance in Elektron 21
magnesium alloy was specified.

1.43
The influence of ageing on structure and mechanical properties of WE54 alloy
Kielbus A. (Katowice, Poland)
Purpose: WE54 magnesium alloy offers attractive properties for aerospace and automotive industries. It reaches high
specific strength, creep resistance and corrosion resistance up to a temperature of 250°. The alloy contains 5%wt.Y,
1.7%wt.Nd and 0.55%wt. Zr. The strength of this alloy is achieved essentially via precipitation strengthening. Depending on
the ageing temperature and time, the precipitation sequence in WE alloys has been reported to involve formation of phases
designated β”, β’ and β. The aim of the research was to determine the effect of ageing parameters on the microstructure and
mechanical properties of WE54 magnesium alloy.
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Design/methodology/approach: Solution treatment was performed at 525°C/8h with water cooling. Ageing treatments were
performed at 250°C/4÷96h in air. The microstructure was characterized using Transmission Electron Microscope (TEM).
The examination of the mechanical properties was conducted on an MTS-810 machine at two temperatures: ambient and
200°C. Hardness measurements by Vickers method were performed on a ZHV50 hardness tester.
Findings: The microstructure of the WE54 alloy in as-cast condition consists of alpha-Mg phase matrix with some finedispersion precipitates of Mg2Y and Mg24Y5 intermetallic phases inside and on grain boundaries. After solution treatment
followed by water-cooling, the intermetallic phases dissolve in the matrix. The ageing treatment caused precipitation of β”,
β’ and β1 intermetallic phases. The best mechanical properties (Rm=333MPa, R0.2=257MPa, A5=6,3%) has a alloy with β’
intermetallic phase after ageing at 250°C/16h.
Research limitations/implications: The future research will contain corrosion and creep tests of WE54 magnesium alloy.
Practical implications: The established heat treatment parameters can be useful for preparing heat treatment technology of
WE54 casts.
Originality/value: The relationship between the ageing parameters, microstructure and mechanical properties in WE54
magnesium alloy was specified.

1.68
Laser welding of butt joints of austenitic stainless steel AISI 321
Klimpel A. (Gliwice, Poland), Lisiecki A. (Gliwice, Poland)
Purpose: of this paper: A study of an automated laser autogenous welding process of butt joints of austenitic stainless steel
AISI 321 sheets 0.5 [mm] and 1.0 [mm] thick using a high power diode laser HPDL has been carried out.
Design/methodology/approach: Influence of basic parameters of laser welding on shape and quality of the butt joints and
the range of optimal parameters of welding were determined.
Findings: It was showed that there is a wide range of laser autogenous welding parameters which ensures high quality joints
of mechanical strength not lower than the strength of the base material (BM). The butt joints of austenitic steel AISI 321
sheets welded by the HPDL diode laser at optimal parameters are very high quality, without any internal imperfections and
the structure and grain size of weld metal and HAZ is very small and also the HAZ is very narrow and the fusion zone is
very regular.
Research limitations/implications: Studies of the weldability of stainless steels indicate that the basic influence on the
quality of welded joints and reduction of thermal distortions has the heat input of welding, moreover the highest quality of
welded joints of austenitic stainless steel sheets are ensured only by laser welding.
Practical implications: The technology of laser welding can be directly applied for welding of butt joints of austenitic steel
AISI 321 sheets 0.5 and 1.0 [mm] thick.
Originality/value: Application of high power diode laser for welding of austenitic stainless steel AISI 321.

1.64
Welding of girders to insert plates of composite steel-concrete structure of tower in Kuwait
Klimpel A. (Glliwice, Poland), Lisiecki A. (Gliwice, Poland), Szlek J. (Gliwice, Poland)
Purpose: of this paper: A study of influence of preheating and MMA welding technique of tee-joints of plate girders to
insert plates of a composite steel-concrete structure of the telecommunication tower, on the properties and quality of the
concrete in the region of the insert plate has been carried out.
Design/methodology/approach: Studies of thermo-mechanical phenomena during manual arc welding MMA of tee-joints
between plate girders and insert plates were carried out to identify possible sources of the concrete damage due to high
welding temperature and stresses.
Findings: It was shown that MMA welding at vertical-up position, by a rutile coated electrode of diameter 3,2 [mm], at
welding current 110-120 [A], of the butt welds of tee-joints of girders and the insert plate does not cause any harmful and
damaging effect to concrete, which temperature in a region of the contact with the bottom surface of the insert plate does not
exceed 240 [˚C] during full cycle of welding. Tensile and compression stresses of concrete are transmitted mainly by
anchoring bars, fixed in concrete and also by reinforcing fabric of concrete, and do not cause any cracks of concrete.
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Research limitations/implications: To achieve more consistent results of the numerical analysis of stresses and deformation
distribution in the insert plate with experimental results, it is necessary to calculate plastic deformation of materials and also
take into consideration nonlinear change of yield point (plasticity) as a function of temperature.
Practical implications: The technology was applied for welding of the girders to insert plates of the telecommunication
tower in Kuwait.
Originality/value: Welding procedure specification ensuring high quality of the welded joints of girders and insert plate of
composite steel-concrete structure.

1.304
GTA remelting of surface spot defects
Klimpel A. (Gliwice, Poland), Luksa K. (Gliwice, Poland), Kik T. (Gliwice, Poland)
Purpose: A statistical model that explains the interaction between cross-section dimensions of a GTA remelted spot area and
remelting parameters is presented. It will be utilized in the repair of an investment casting made of nickel-based superalloys.
Design/methodology/approach: An experimental design of response surface was used to elaborate the model of GTA
remelting. Results of experiments were verified experimentally.
Findings: The dimensions and volume of a remelted area are a linear function of the GTA welding process parameters. It is
possible to remelt small surface defects and keep a smooth surface.
Research limitations/implications: Research results are limited to the tested range of parameters and base material
properties. Changes in thermal conductivity can strongly influence the presented results. Crack sensitivity of material can
restrict the range of parameters.
Practical implications: Results of the research will help in the repair of surface spot defects of nickel-based superalloys.
The proposed method of repair can help to minimize the number of rejected parts.
Originality/value: A new approach to welding technology is presented. A statistical model of GTA remelting process could
be a useful tool for the precise selection of process parameters.

1.279
Diagnostics of crack formation in castings using the logic of plausible reasoning
Kluska-Nawarecka S. (Cracow, Poland), Gorny Z. (Cracow, Poland), Wilk-Kolodziejczyk D. (Cracow, Poland), SmolarekGrzyb A. (Cracow, Poland)
Purpose: Cold cracks are the defect often encountered in castings. Quick diagnosis of the cause of crack formation enables
preventing the formation of other cracks in the next casting process and enables also, as far as it is possible, a repair of the
existing defect. In this task expert systems are a very useful tool.
Design/methodology/approach: Standard of Casting Defects elaborated in Poland, Atlas of Casting Defects elaborated in
France, and a Review of Casting Defects elaborated in the Czech Republic. These sources are the knowledge compendium of
casting defects. Basing on such information, serving as a defect description, the cause of the defect formation and the way of
preventing it have been created as formalisms which enable an inference to be carried out, the aim of which is to establish
the cause of the defect.
Findings: The use of LPR (the Logic of Plausible Reasoning) in the representation of knowledge about casting defects
introduces a new quality, allowing to take into consideration the specific characteristics of this knowledge such as:
uncertainty, definitions hierarchy, the possibility of introducing the diagnostics ranking. In consequence, the diagnostic
process becomes more flexible and may be better adjusted to the real technological process conditions.
Practical implications: The efficiency of an expert system diagnosis depends on the data entered previously and on the way
in which the knowledge is represented.
Originality/value: In this article various representations of the knowledge have been presented by means of the logic of
plausible reasoning.
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1.139
The physical modelling of a normalizing rolling of plates of S460NL1 steel grade
Knapinski M. (Czestochowa, Poland), Markowski J. (Czestochowa, Poland)
Purpose: The aim of the present work was to demonstrate that, in laboratory conditions and using a physical simulator of
metallurgical processes, it us possible to reflect the actual production process and, at the same time, to simulate new, not
necessarily perfect rolling technologies, while not incurring any outlays on industrial lots of a new product line.
Design/methodology/approach: The article present the results of physical simulations of the process of rolling plates of
steel S460NL1 on the finishing stand of a reversing mill. The simulations were performed for three final plate thicknesses,
namely 8, 10 and 12 mm.
Findings: The purpose of the simulations was to select the conditions of band deformation with the aim of obtaining,
directly after rolling, a material structure corresponding to the structure obtained from normalizing annealing. Thus, the
simulations reflected the normalizing rolling process.
Practical implications: The researches carried out has allowed to elaborate new technology of production of rolling plate
without a additional thermal treatment like as normalisation. It allow to decrease a time and total cost of production for this
sort of product.
Originality/value: The investigation carried out has confirmed that it is possible to obtain and manufacture 8, 10 and 12 mmthick plates of S460NL1 grade steel by normalizing rolling in the conditions of the plant under consideration.

1.280
The model of prediction of the microstructure austenite C-Mn steel
Koczurkiewicz B. (Czestochowa, Poland)
Purpose: The subject of the work is analysis of author’s model for prediction of austenite microstructure of C-Mn steel
based on Sellar’s solution.
Design/methodology/approach: The present study adopts the Sellar’s solution for C-Mn steel to the prediction of
phenomena occurring in the steel and the grain size of austenite
Findings: The developed model for the evolution of the austenite microstructure enables the correct determination of the
grain size of austenite formed by multi-stage hot deformation.
Research limitations/implications: The model is limitated only for selected steel group
Practical implications: The results obtained on the basis of this model will be utilized in the study for the determination of the
distribution and state of microstructure in sections with complicated shapes after the rolling process.
Originality/value: The modelling of microstructure is very importante problem. There are a lot of general models in
literature, which can be used for predicting evolution of microstructure after rolling proces of steel, but the results obtained
from them are different. There is a need for adapting the general model for a selected steel group to the prediction of
phenomena occurring in the steel and the grain size of austenite formed by means of multi-stage deformation.

1.317
Special non-leaded brasses for permanent mould casting
Kondracki M. (Gliwice, Poland), Szajnar J. (Gliwice, Poland)
Purpose: Leaded brasses are most commonly used Cu alloys, especially for home fixture. High toxicity of lead to human
caused tendency to eliminate this additions from these alloys. In this work a discussion of solutions to this problem is shown
and possibilities of leaded brasses replacement with multi – component non – leaded brasses.
Design/methodology/approach: In this work general properties of multi – component brasses are investigated (mechanical,
technological and operating properties) as well as its structure and their correlation with chemical composition. Some
interactions of additions are shown with physical and mathematical model of its influence on properties.
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Findings: It was found that in a complex of additions (closed system) the interactions can be described by physical model
and mathematical equations showing properties in function of chemical composition can be used to optimize chemical
composition for engineering alloys with known properties.
Research limitations/implications: However introducing new elements to the system (chemical composition) will disturb
the created models (physical and mathematical). It must be said that for investigated alloys optimal properties can be ensured
using presented models.
Practical implications: Presented approach enables optimization of alloy properties for particular application. Properties
can be introduced to the mathematical model which with use of optimization methods will return needed chemical
composition.
Originality/value: Alloys engineered with use of presented approach have properties close to leaded brass with low increase
in total production costs.

1.285
Magnetic properties of hot pressed powder Co68Fe4Mo1Si13,5B13,5 alloy
Konieczny J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Wnuk I. (Czestochowa, Poland)
Purpose: The aim of the work is to investigate the structure and magnetic properties of the cobalt based hot pressed
Co68Fe4Mo1Si13.5B13.5 powder obtained in high-energy ball milling process.
Design/methodology/approach: The nanocrystalline ferromagnetic powders were manufactured by high-energy ball milling
of metallic glasses ribbons in as state. The hot pressing process was made on machine “Degussa”. Observations of the
structure of die stampings were made on the OPTON DSM-940 scanning electron microscope. Graphical analyses of the
obtained X-ray diffraction patterns, as well as of the HC=f(TA) relationship were made using the MICROCAL ORIGIN 6.0
program.
Findings: The analysis of the magnetic properties and structure of the die stamping out that compared to the magnetic
properties of the amorphous ribbons as their precursor, that hot pressing process deteriorates their magnetically soft
properties.
Research limitations/implications: For the metallic Co-based amorphous ribbons, further mechanical and structure
examinations are planed.
Practical implications: Structure and magnetic properties analysis of die stampings of powdered amorphous metallic
ribbons is helpful to prepare this material by laboratory methods. Feature an alternative to commercial alloys and composite
materials are the amorphous and nanocrystalline metal amorphous ribbons obtained by melt spinning technique and make it
possible to obtain the new composite materials with best magnetic properties, which dimensions and shape can be freely
formed
Originality/value: The paper presents influence of hot pressing parameters process of metallic powdered ribbons on
structure and magnetic properties of obtained die stampings.

1.322
High precision machining on high speed machines
Kopac J. (Ljubljana, Slovenia)
Purpose: Modern Machines for precision products for three dimensional machining have by milling over 20.000 rpm.
Differences between hard and soft machining have influences on concept of machines. Stiffness and rigidity are
characteristics and variables which caused the precision and quality of machined part.
Design/methodology/approach: This paper introduce some of interesting modern machine tools with different concept as
DCG (Drive in Centre of Gravity - Mori Seiki), LAF (Look Ahead Function on machine - Sodick), high speed 20.000 –
60.000 rpm, linear drive, etc. The way from idea to machined part will be shown.
Findings: To achieve high precision it is necessary to fill out many request function on machine. Results on machined part
depend also from machined material (hardness, structure, size of crystals).
Research limitations/implications: Engineers job is to prepare the optimal CNC (PNC) program on connection of CAD –
CAM software’s. After all mentioned factor test work piece is machined and measured.
Originality/value: Comparison between results data on plan and measurement shows us the reality and give us decision
around high precision product.
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1.102
Heat treatment of cold formed steel forgings for the automotive industry
Kosec B. (Ljubljana, Slovenia), Brezigar M. (Sempeter, Slovenia), Kosec G. (Jesenice, Slovenia), Bernetic J. (Jesenice,
Slovenia), Bizjak M. (Ljubljana, Slovenia)
Purpose: In the Slovenian company ISKRA Avtoelektrika they manufacture, with the processes of cold forming, a great
number of a different steel forgings for the Slovenian and European automotive industry. During their exploitation they are
exposed to the high mechanical and temperature loads.
Design/methodology/approach: A gas furnaces and devices play important role in the heat treatments of various metal parts
for the automotive industry. Their thermotechnical characteristics have a great influence on the product quality and costs.
The basic aim of our investigation work is to present the optimization of a device with emphasis on continuous control of
working temperature.
Findings: The efficiency and quality of the treatment were analysed with the use of: chemical analysis, hardness
measurements, measurements of carbon and sulphur content in the surface layer, and metallographic examination methods.
Research limitations/implications: For economical production of cold formed steel forgings for the automotive industry it
is important that they have a long working life. The corresponding mechanical and thermal properties of the steel forgings
are achieved by a heat treatment.
Practical implications: As a practical example is presented an optimisation of the heat treatment procedure for typical cold
formed steel forging for the automotive industry from the ISKRA Avtoelektrika production program. The practical result of
the used heat treatment are the cold formed steel pinions with the surface hardness of approximately 65 HRC, and the case
hardened depth of the surface layer approximately 0.7 mm.
Originality/value: On the basis of the results of our technical investigation work and corresponding economical studies, the
second device (of the same producer, type and capacity) for the heat treatment was installed at the end of last year.

1.329
Selected methods of modelling of polymer during the injection molding process
Koszkul J. (Czestochowa, Poland), Nabialek J. (Czestochowa, Poland)
Purpose: The purpose of present paper was presenting chosen results of investigations on polymer flow during mould cavity
filling phase of injection process. Advancement in the simulation software make possible to model more phenomena
occurring during polymer flow in injection molding process.
Design/methodology/approach: The results of computer simulations of injection process have been compared with the results
of video recording for the plastic flow during filling phase. For the simulating investigations a professional computer software
Moldflow Plastics Insight ver. 6.1. has been employed. A specialized injection mould which enables observation and
registration of the plastic flow during processing has been employed. The mould enables direct monitoring of the course of
phenomena inside the mould cavity in two planes. To record the flow, a digital video camera has been employed. As an
example the issue of stream flow (jeting) have been described.
Findings: The results of the investigations enabled documenting of specific phenomena which occur during plastics or their
composites injection process. The registered video sequences have been compared with the results of numerical calculations
and then it was estimated to what degree the computer simulation of injection process may be useful in practice.
Research limitations/implications: The camera enabled to register the flows with the rate of 25 fps. This reduced the scope
of the investigations, since at higher plastic flow speeds the registered image became less clear. The investigations were
performed on a wide scale, however, only chosen results have been presented.
Practical implications: Deep understanding of the phenomena which occur during filling the injection mould may lead to
more effective design of the processing tools and shortening of the time for implementation and production time.
Originality/value: The transparent sight-glasses have been used, made of a material called Zerodur® which is characterized
by the coefficient of thermal expansion close to zero.
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1.199
Biomechanical analysis of plates used in treatment of pectus excavatum
Krauze A. (Gliwice, Poland), Marciniak J. (Gliwice, Poland), Marchacz A. (Gliwice, Poland)
Purpose: The paper presents computer simulation results of displacement, strain and stresses in the plate used in treatment
of the pectus excavatum.
Design/methodology/approach: The numerical analysis was performed for selected models of the stabilizing plates made of
the Cr-Ni-Mo stainless steel (AISI 316L) and Ti-6Al-4V ELI alloy.
Findings: The displacement, strain and stress analyses showed the diverse results depending on the plates geometry and the
properties of the applied metallic biomaterial. The numerical analysis shows that stresses in plates didn’t exceed the yield
point: for the stainless steel Rp0,2min=690 MPa and Ti-6Al-4V ELI - Rp0,2min=895 MPa.
Research limitations/implications: The limitations were connected both with the necessity of simplifications applied to the
numerical model and with the established boundary conditions.
Practical implications: The obtained results are the basis for the stabilizing plate optimization to ensure favorable
conditions for the pectus excavatum treatment.
Originality/value: The work presents the displacement-strain-stress characteristics obtained on the basis of the numerical analysis.

1.231
Required buffer capacities in assembly systems
Krenczyk D. (Gliwice, Poland), Dobrzanska-Danikiewicz A. (Gliwice, Poland)
Purpose: The aim of the realised analysis is the determination of the set of conditions. The fulfilment of those conditions
enables the synchronisation of the assembly system work into the steady state. It is necessary to specify the rules controlling the
assembly system work. Rhythmic concurrent production with wide assortment in the considered assembly system is realised.
Design/methodology/approach: The theoretical roots of the considerations presented in that paper include theory of constraints.
The presented approach is consistent with the authority method called Requirements and Possibilities Balance Method (RPBM)
Findings: Two kinds of system buffers: the entrance buffers and the inter-resources buffers are considered in that paper. The
number of buffers elements needed for production during first steady state of the given system has been determined. Mathematical
formulas specifying the minimal capacity of the buffers allocated in the assembly system have been outworked.
Research limitations/implications: The formulas specifying the minimal buffer capacity constitute the first step towards
formulation of the automatic method. That method is designed for the automatic construction of rules controlling the system
work during transient phases between two different steady states. The process enables automation of the introduction filling
of the system buffers.
Practical implications: The presented formulas can become an integrated part of existing authority software. The developed
computer system aids the decision-making process connected with production planning and ensures effective utilisation of
production resources. Moreover, the formulas correctness during computer simulations has been verified.
Originality/value: To develop the formulas specifying the minimal capacity of the system buffers is the main achievement
of the given paper. The presented approach permits to solve the problem concerning the synchronisation of the assembly
system work into the steady state.

1.291
The automation of analysis of technological process effectiveness
Krupinska B. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
Purpose: Improvement of technological processes by the use of technological efficiency analysis can create basis of their
optimization. Informatization and computerization of wider and wider scope of activity is one of the most important current
development trends of an enterprise.
Design/methodology/approach: Indicators appointment makes it possible to evaluate the process efficiency, which can
constitute an optimization basis of particular operation. Model of technological efficiency analysis is based on particular
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efficiency indicators that characterize operation, taking into account following criteria: operation – material, operation –
machine, operation – human, operation – technological parameters.
Findings: From the qualitative and correctness of choose of technology point of view comprehensive technological
processes assessment makes up the basis of technological efficiency analysis. Results of technological efficiency analysis of
technological process of prove that the chosen model of technological efficiency analysis makes it possible to improve the
process continuously by the technological analysis, and application of computer assistance makes it possible to automate the
process of efficiency analysis, and finally controlled improvement of technological processes.
Practical implications: For the sake of complexity of technological efficiency analysis one has created an AEPT computer
analysis from which result: operation efficiency indicators with distinguished indicators with minimal acceptable values, values
of efficiency of the applied samples, value of technological process efficiency.
Originality/value: The created computer analysis of ef technological process efficiency (AEPT) makes it possible to
automate the process of analysis and optimization.

1.97
The influence of deformation on the plasticity and structure of Fe3Al - 5Cr Alloy
Kuc D. (Katowice, Poland), Bednaczyk I. (Katowice, Poland), Niewielski G. (Katowice, Poland)
Purpose: The major problem restricting universal employment of intermetallic phase base alloy is their low plasticity which
leads to hampering their development as construction materials. The following work concentrates on the analysis of
microstructure and plasticity of ordered Fe3Al D03 - structured alloy containing 28% at. of Al and 5%Cr at. during hot plastic
deformation process.
Design/methodology/approach: After casting and annealing, alloy specimens were subjected to axial-symmetric
compression in the Gleeble 3800 simulator at temperatures ranging from 600 to 1200°C at 0.1, 0.01, 1.0, 10 s-1 strain rates.
In order to analyse the processes which take place during deformation, the specimens after deformation were intensely
cooled with water. Structural examination was carried out using light microscopy.
Findings: The processes of structural reconstruction such as dynamic recrystallization, which take place during hot deformation, have been detected.
Practical implications: The research carried out enabled the understanding of the phenomena taking place during
deformation and annealing of the investigated alloy. The results will constitute the basis for modelling the structural changes.
Originality/value: The results obtained are vital for designing an effective thermo - mechanical processing technology for
the investigated Fe3Al-5Cr alloy.

1.298
Fractal and multifractal characteristics of PVD coatings
Kwasny W. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Krol M. (Gliwice, Poland), Mikula J. (Gliwice, Poland)
Purpose: The goal of this work is the fractal and multifractal characteristics and tribological properties of the TiN and
TiN+multiTiAlSiN+TiN coatings obtained by cathodic arc evaporation PVD process on the multi-edge plates made from the
Al2O3 + SiC(w) oxide tool ceramics.
Design/methodology/approach: The results of the chemical and phase composition researches, tests of mechanical
properties, including thickness, microhardness and roughness were evaluated. The characterized structure and surface
topography of analyzed coatings, presenting fractal and multifractal character, was confirmed. To estimate the fractal
dimension and multifractal spectra, measurements obtained from atomic force microscope (AMF) images, projective
covering method (PCM) was used.
Findings: The researches were carried out to confirm that the fractal dimension and parameters, describing the
multifractal spectrum shape, may be used for characterizing and comparing coating surface obtained by cathodic arc
evaporation PVD process and of the substrate material made from Al2O3 + SiC(w) oxide tool ceramics.
Research limitations/implications: Relationship between parameters describing the multifractal spectrum and physical
properties of the examined materials calls for further work.
Originality/value: Fractal and multifractal analysis gives possibility to characterise in the quantitative way the extent of
irregularities of the analysed surface.
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1.319
Modelling of properties of the PVD coatings using neural network
Kwasny W. (Gliwice, Poland), Sitek W. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: The goal of this work is to develop the neural network model for prediction of properties Ti+TiN, Ti+Ti(C,N) and
Ti+TiC coatings obtained in the PVD process.
Design/methodology/approach: Neural network models were developed based on the experimental results multifractal
analysis of the examined coatings were made basing on measurements obtained from the AFM microscope, using the
projective covering method.
Findings: Investigations carried out confirm that the fractal dimension and parameters describing the multifractal spectrum
shape may be used for prediction of coatings obtained in the PVD processes.
Research limitations/implications: Investigation or relationship between parameters describing the multifractal spectrum
and physical properties of the examined materials calls for further analyses.
Originality/value: The presented in the paper research results indicate that neural networks can be applied for modeling the
properties of PVD coatings on the base of multifractal parameters.

1.181
Examination of the structure during melting and congealing
Kwiatkowski D. (Czestochowa, Poland), Nabialek J. (Czestochowa, Poland), Gnatowski A. (Czestochowa, Poland)
Purpose: of the examination is determination of selected physical properties: melting and crystallization temperature for
polypropylene PP and its composites with glass fiber during observation the melting and congealing process by means of
optical microscope in white light.
Design/methodology/approach: Examination of melting and crystallization temperature of polypropylene composites with
glass fibre became carried out by means of the set for the microscopic observation of phase transformations. The set consist of
polarized microscope and computer system recording. By means of the set the crystal objects were tested during melting and
crystallization process of polymer plastic going through the sample in normal light. The melting and crystallization temperatures
were determined visuallily. Examination were carried out registering by means of the microphotography at the definite
temperature occurring transformations during heating polymer samples and composites with speed of 200ºC /min, and also during
cooling with speed of 50ºC/min in white light.
Findings: Fibrous filler in the form of the glass fibre nucleation and modifies the process of the crystallization of the
polypropylene composites.
Research limitations/implications: The influence of other fillers on crystallization process of polypropylene composites
will be defined in future.
Practical implications: The carried out tests of structure are useful especially for determination how the used filler nucleates
and modifies the crystallization process of polypropylene and its composites.
Originality/value: The computer system of recording of the picture enables the carrying out of proceeding processes onscreen of the computer monitor and the recording of single frames and sequences the video, what enables more precise
analysis of processes occurring at the high speed.

1.183
Corrosion resistance of titanium in water solution of hydrochloric acid
Lalik S. (Katowice, Poland), Cebulski J. (Katowice, Poland), Michalik R. (Katowice, Poland)
Purpose: Most of conducted research in the area of titanium corrosion are concentrated on determine the corrosion
resistance in water solution of hydrochloric acid medium at high temperatures. Recognizing of corrosion mechanisms in
liquid mediums can lead to obtain corrosion-proof material e.g. by applying passivation phenomenon. In this paper attention
was paid to determine the corrosion resistance of titanium in corrosive medium of liquid hydrochloric acid with
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concentration of 6 and 10%. Research of material susceptibility to surface activation in the pipeline of corrosion processes
are conducted.
Design/methodology/approach: In the corrosion tests electrolyser, potentiostat „Solartron 1285” and computer with
„CorrWare 2” software were used. Results of the research were worked out with „CorrView” software. The potentials values
were determined in relation to normal hydrogen electrode (NEW). The temperature of the solutions was kept at 20ºC and
50°C. The recording of potential/density of current - time curve was conducted for 300 s.
Findings: The results of research, which were conducted in 6% and 10% HCl solution, show good corrosion resistance of
titanium Gr1 in temperature 20°C. Tested samples were characterized by susceptibility to surface self-passivation, with the
exception of samples tested at temperature of 50ºC in HCl water solution. Damages of titanium passive surface during
exploitation can lead to short-lived increase of corrosion rate in higher temperatures.
Practical implications: Results of corrosion research allow to determine the durability of titanium in 6% and 10% water
solution of hydrochloric acid at temperature 20°C and 50°C.
Originality/value: The goal of this work was to on corrosion resistance of titanium in 6% and 10% HCl water solutions.

1.126
Modified design for the poppet in check valves
Lee S.W. (Incheon, Korea), Shin D. (Incheon, Korea), Byun C. (Incheon, Korea), Yang H.J. (Jeongwang-dong, Korea), Paek
I.C. (Jeongwang-dong, Korea)
Purpose: of this paper: The check valve, which is composed of sleeve, connector and poppet, is the one direction valve that
blocks fluid flow. The sleeve and connector are constrained and fixed. But the position of the poppet is swiftly moved by the
direction of the fluid pressure. In this check valve, water hammer is applied to the poppet by rapid pressure change. Impact
of the water is a reason why the fracture of the poppet is occurred. Using computational fluid dynamics (CFD) and finite
element method (FEM), the design of the poppet was verified and modified to avoid the fracture. The diameter of the flow
path in the poppet decreased from 6.0mm to 5.0mm. By CFD, differential pressure of the modified design was compared
with differential pressure of the initial design. So, safety for the structure of the poppet was analyzed and verified using
available commercial software MSC.MARC. Based on the numerical results, differential pressure increased about 8.7%.
However, Von Mises stress of the old poppet with 6.0mm was two times that of the new poppet. It is verified and disclosed
from the experiment results that the newly modified poppet had no problem being used in a practical product.
Design/methodology/approach: In this paper, pressure loss was calculated by CFD. As such, safety for the structure of the
poppet was analyzed and verified using available commercial software MSC.MARC
Findings: Safety and pressure loss of the modified design are obtained from CFD and FEM.
Research limitations/implications: CFD is very complicated in regards to boundary and surface condition of the wall such
as surface roughness. Therefore, calculated results using CFD are definitely verified by practical experimentation.
Practical implications: When the design is modified, the number and expense of the experiment is reduced.
Originality/value: The new design for the poppet was analyzed and modified by CFD and FEM. So the modified poppet
was verified through the real experiment and is available in a practical product.

1.323
Multi-scale modeling of surface topography in single-point diamond turning
Lee W.B. (Kowloon, Hong Kong), Cheung C.F. (Kowloon, Hong Kong), To S. (Kowloon, Hong Kong)
Purpose: A multi-scale model is proposed to explain the effect of material induced vibration and the quantitative relation
between cutting force and the surface quality from dislocations, grain orientations, cutting tools, machine tools used in the
simulation of the nano-3D surface topology in single-point diamond turning.
Design/methodology/approach: The model-based simulation system composes of several model elements which include a
microplasticity model, a dynamic model and an enhanced surface topography model.
Findings: This research is the first attempt in which the microplasticity theory, theory of system dynamics and machining
theory are integrated to address the materials problems encountered in ultra-precision machining. Indeed, this is a new
attempt to link up the microplasticity theory to macro-mechanisms in metal cutting. The successful development of the
model-based system allows the prediction of the magnitude and the effect of periodic fluctuation of micro-cutting force and
its effect on the nano-surface generation in ultra-precision diamond turning of crystalline materials. It also helps to explain
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quantitatively the additional roughness caused by the variation of the crystallographic properties of the workpiece, and leads
us to a better understanding of the further improvement of the performance of ultra-precision machines.
Research limitations/implications: The multi-scale model brings together knowledge from various disciplines to link up
physical phenomenon occurring at different length scales to explain successfully the surface generation in single-point
diamond turning of crystalline materials.
Originality/value: This model offers a new direction of research in ultra-precision machining.

1.306
Calculation of phase equilibrium in Fe-B-C-O system
Lenik K. (Lublin, Poland), Pashechko M. (Lublin, Poland), Kondyr A. (Lviv, Ukraine), Bohun L. (Lviv, Ukraine), Lenik Z.
(Lviv, Ukraine)
Purpose: This paper presents calculation of phase equilibrium in Fe-B-C-O system.
Design/methodology/approach: The typical phase equilibrium diagrams do not always provide useful information on this
problem, especially for polycomponent systems. Instead of this, the methods for phase equilibrium calculations, the
necessary data about thermodynamic properties of agents being available, can simplify greatly the problem of prediction of
the composition of the oxide layer and accelerate its solution.
Findings: In order to predict the phase composition of the boron-carbon surface layers during surfacing as well as of the
secondary structures under wear, the calculations of the phase equilibrium in Fe-B-C-O system at 723, 843 and 1644 K have
been carried out.
Research limitations/implications: The phase equilibrium calculations in the friction couples, containing boron and carbon
agree well with the results of investigations of the chemical and phase composition of the secondary structures of wear,
formed during friction of boron and carbon-containing composites.
Originality/value: The carbon concentration increases on the contact surface. This is caused, in our opinion, by the graphite
film formation due to carbon monoxide stability. The boron content in the composition of wear products increases as a result
of melting and formation of the oxide layer on the friction surface.

1.325
Applications of thin coatings in automotive industry
Louda P. (Liberec, Slovakia)
Purpose: Use of thin coatings in automotive industry give economic and ecological savings. This is evoke by reducing of
weight of used construction elements and currently by increasing of their service life and with that connected elevating of
nanomaterials manufacture qualities.
Design/methodology/approach: In the paper was disscussed the possibility of applications of thin coating in automotive
industry.
Findings: The paper shows the examples of thin coatings application in automotive industry.
Practical implications: Through the assimilation, improvement, and generation of new technologies, the coating
community, as a major supplier to the very large automotive industry, will continue to thrive, grow, and maintain its
environmental stewardship in the global marketplace.
Originality/value: Applications of thin coatings in automotive industry is and with nanotechnology together will be in
centre of interest of automotive industry in near future.

1.169
Mechanical properties of the PVD gradient coatings deposited onto the hot work tool steel X40CrMoV5-1
Lukaszkowicz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Pancielejko M. (Koszalin, Poland)
Purpose: The aim of the research is the investigation of the mechanical properties of gradient coatings deposited by PVD
technique (cathodic arc evaporation method) onto the substrate from the X40CrMoV5-1 hot work steel.
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Design/methodology/approach: The microhardness tests were made on the dynamic ultra-microhardness tester. Tests of the
coatings’ adhesion to the substrate material were made using the scratch test. The wear and friction tests were performed on
a standard pin-on-disc device.
Findings: The hard PVD gradient coatings deposited by cathodic arc evaporation method demonstrate the high hardness,
adhesion and wear resistance. The critical load LC2, which is in the range 46-59 N, depends on the coating type. The friction
coefficient for the investigated coatings is within the range of 0.30-0.90.
Research limitations/implications: In order to evaluate with more detail the possibility of applying these coatings in tools
steel, further investigations should be concentrated on the determination of the mechanical and tribological properties of the
coatings.
Originality/value: It should be stressed that the mechanical properties of the PVD coatings obtained in this work are very
encouraging and therefore their application for products manufactured at mass scale is possible in all cases where reliable,
very hard and abrasion resistant coatings, deposited onto tools steel substrate are needed.

1.332
Modelling of the manufacturing system objects interactions
Madejski J. (Gliwice, Poland)
Purpose: Modelling of the agent based systems is presented along with a brief description of the relevant software toolkit.
Design/methodology/approach: Areas of activity of the agent systems are presented, split into their internal and external
domains, recognition of their world’s state of affairs as well as planning of actions to affect their environment.
Findings: Overview of the approach to development of the agent based systems from the general goal notion to its
constituent elements, like plans and tasks. The proposed hybrid control structure allows both the horizontal level negotiations
among the local agents and the vertical intervention by supervisory agents; therefore, such attitude makes also possible the
multi-task and many-to-many negotiations. The result is the global control and the possibility of the decentralized
negotiation.
Research limitations/implications: Modelling LPA Chimera toolkit is based on Prolog which supports mainly backward
chaining.
Originality/value: Selection of a powerful and flexible agent systems modeling tool has been made, exemplary analysis of
the agent based system model design has been presented. There agents representing the physical system elements, like a
humans, machine, production line, shop floor system, the entire plant, or simply a workpiece; it may also be the part-oriented
scheduling, or even the complete scheduling process.

1.178
A simple algorithm for formability analysis
Majak J. (Tallinn, Estonia), Pohlak M. (Tallinn, Estonia), Kuttner R. (Tallinn, Estonia)
Purpose: of this paper is to develop a simple algorithm for local and diffuse necking analysis, which covers different yield
criteria and strain hardening laws.
Design/methodology/approach: Theoretical study, application of plasticity theory. Numerical analysis, FLD determination.
Experimental verification (material parameters and FLD). Comparison of obtained results with the results available in
literature. Both, stress and strain based FLD-s are considered.
Findings: The dimensionless instability tensors are introduced. The plastic instability criterion in tensor notation is derived.
The capabilities of the derived instability criteria are improved using different anisotropic yield criteria from Hill48 up to
BBC2003. A test procedure for determining material properties and forming limits in plane strain condition for sheet metal is
performed.
Research limitations/implications: The study is based on classical instability conditions. The stress-strain behavior of the
material is described with empirical equation (the strain rate and also temperature dependence of the flow stress are not
considered).
Practical implications: The forming limit curve determined defines boundary between elastic or stable plastic deformation
(below curve) and unsafe flow (above curve). The risk of failure is determined by the distance between the actual strain
condition in the forming process and the forming limit curve.
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Originality/value: A simple algorithm for local and diffuse necking analysis is proposed. The dimensionless instability
tensors introduced can be used for theoretical improvements.

1.268
Numerical algorithm of cast steel latent heat identification
Majchrzak E. (Gliwice, Poland), Dziewonski M. (Gliwice, Poland), Kaluza G. (Gliwice, Poland)
Purpose: The inverse problem consisting in the identification of volumetric latent heat of steel cast is presented.
Additionally it is assumed that the courses of temperature at the points from the casting or mould are known. The substitute
thermal capacity of steel cast (this parameter is directly connected with the latent heat) is approximated by the fourth-degree
polynomial. In order to solve the inverse problem the least squares criterion containing the sensitivity coefficients is applied.
In the final part of the paper the results of computations are shown.
Design/methodology/approach: In this work numerical modelling of solidification process is applied. A steel cast
solidifying in a sand mould is analyzed. The information concerning the course of cooling curve at the selected point from
the casting domain is used in order to identify the latent heat of steel cast.
Findings: It is shown that only one sensor located at the optional point from casting or mould domain gives the information
sufficient for successful identification of unknown parameter.
Research limitations/implications: Further work requires an introducing of real temperature measurements to the model
presented.
Practical implications: The paper shows the possibilities of thermophysical parameters identification on the basis of
temperature measurements. In the case considered the latent heat of steel cast has been identified.
Originality/value: The algorithm presented allows to identify the latent heat in the case of the complex, temperature
dependent function determining the substitute thermal capacity of metallic alloy.

1.269
Application of evolutionary algorithms in identification of solidification parameters
Majchrzak E. (Gliwice, Poland), Mendakiewicz J. (Gliwice, Poland), Paruch M. (Gliwice, Poland)
Purpose: The casting-mould system is considered. Additionally, it is assumed that part of internal parameters determining
the course of thermal processes, e.g. volumetric specific heat of mould, mould thermal conductivity, casting thermal
conductivity and the like is unknown. Formulated in this way an inverse problem can be solved using different methods and
in this paper the possibility of evolutionary algorithms application is presented. To solve the problem knowledge of
cooling/heating curves at selected set of points from casting/mould domain is necessary. The evolutionary algorithm allows
to minimize the fitness function containing the differences between the ‘measured’ cooling curves and the same curves found
on the basis of boundary initial problem numerical solution for the assumed set of parameters. The calculated
cooling/heating curves have been found using explicit scheme of finite difference method. It turned out that the algorithm
proposed gives sufficiently exact results of identification and it can be successfully applied in the scope of thermal theory of
foundry process.
Design/methodology/approach: In this work numerical modelling of solidification process is applied. A cast iron
solidifying in a sand mould is analyzed. The information concerning the courses of cooling/heating curves at the selected set
of points from the domain considered is used in order to identify the unknown parameters of the process analyzed.
Findings: Application of evolutionary algorithms gives sufficiently exact results of identification of solidification
parameters.
Research limitations/implications: Further work requires an introducing of real temperature measurements to the model
presented.
Practical implications: The paper shows the possibilities of solidification parameters identification on the basis of
temperature measurements.
Originality/value: The evolutionary algorithms presented allow to identify the parameters of solidification process e.g.
volumetric specific heat of mould, mould thermal conductivity, casting thermal conductivity and the like.
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1.274
DLC coatings on martensitic steel used for surgical instruments
Marciniak J. (Gliwice, Poland), Paszenda Z. (Gliwice, Poland), Walke W. (Gliwice, Poland), Basiaga M. (Gliwice, Poland),
Smolik J. (Radom, Poland)
Purpose: The main aim of the work was evaluation of corrosion resistance, mechanical properties and topography of DLC
coating formed by means of RF PACVD and magnetron method on the X39Cr13 martensitic steel used for surgical
instruments.
Design/methodology/approach: The corrosion resistance tests of samples were carried out by means of potentiodynamic
method registering anodic polarization curves in physiological Tyrode’s solution at temperature 37±1oC. Registering of
anodic polarization curves was conducted at the pace of potential change equal to 1 mV/s. As the reference electrode
saturated calomel electrode (SCE) was, the auxiliary electrode was platinium electrode. Mechanical properties were
evaluated on the basis of the Vickers hardness test. The test was realized with the use of the CSEM NHT hardness tester. The
topography observations of the surface with the DLC coating by means of the confocal laser scanning microscope LEXT
OLS3000 Olympus were carried out. The following surface treatments were applied: barrel finishing, chemical passivation
and deposition of DLC coating by means of the RF PACVD and magnetron method.
Findings: The investigations revealed diverse corrosion resistance and mechanical properties of the individual samples. The
highest corrosion resistance was observed for the barrel finished, passivated and DLC coated samples obtained by means of
magnetron method.
Research limitations/implications: Usefulness of DLC coatings will be evaluated in further research in in vitro conditions.
Furthermore wear a measurements of surgical drills coated with DLC layer (RF PACVD and magnetron method) will be
carried out.
Originality/value: The improvement of physico-chemical properties of surgical instruments made of martensitic steel will
undoubtedly increase the safety of surgical procedures and reduce costs.

1.223
Corrosion resistance of Cr-Ni-Mo steel after sterilization process
Marciniak J. (Gliwice, Poland), Tyrlik-Held J. (Gliwice, Poland), Walke W. (Gliwice, Poland), Paszenda Z. (Gliwice,
Poland)
Purpose: The aim of the work was to evaluate how the process of high pressure steam sterilization influences the pitting
corrosion resistance of Cr-Ni-Mo steel used for implants production.
Design/methodology/approach: Surfaces of samples were prepared by electrolytic polishing and chemical passivation.
Samples were sterilized in steam with the use of different parameters of temperature, pressure and time. Corrosion resistance
investigations were carried out with the use of potentiodynamic method. The test were realized in solution simulating human
blood environment (artificial plasma) at the temperature of 37±1ºC and pH = 7.2. Parameters describing the corrosion
resistance have been determined on the basis of analysis of anodic polarization curves.
Findings: High pressure steam sterilization process improves all parameters relating to pitting corrosion resistance of Cr-NiMo implantation steel that is: corrosion potential Ecorr, breakdown potential Eb, polarization resistance Rp, corrosion
current density icorr and corrosion rate. The increase of sterilization time for constant parameters of temperature and
pressure of steam was the important factor which improved significantly the corrosion resistance of tested samples.
Research limitations/implications: Further investigations of chemical composition of the layers formed during sterilization
process are planed.
Originality/value: The obtained results show the advantageous influence of passivation and high pressure steam sterilization
on the pitting corrosion resistance of Cr-Ni-Mo steel in solution simulating human blood environment (artificial plasma).

1.149
The analysis of the microstructure of steel S460NL1 in the conditions of thermo-mechanical treatment
Markowski J. (Czestochowa, Poland), Knapinski M. (Czestochowa, Poland), Koczurkiewicz B. (Czestochowa, Poland), Dyja
H. (Czestochowa, Poland), Kawalek A. (Czestochowa, Poland)
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Purpose: The application of new technologies requires, however, modern rolling mills. Indeed, in manufacturing plants of
older types, strict compliance with the developed rolling regimes is not always feasible. Improving the mechanical properties
in such cases in only possible by means of cooling.
Design/methodology/approach: The testes carried out in this work was performed using the dilatometer DIL 805 A/D with
the internal adapter for the plastic deformation of specimen.
Findings: Diagrams of austenite decomposition during continuous cooling of steel have been developed, which are essential
for the modernization of the technology of cooling plates of steel S460NL1. Dilatometric tests have been complemented with
the results of metallographic examinations.
Practical implications: The results of the researches carried out have allowed to project new technology of thermomechanical treatment for this steel grade. These results was used for the physical simulation of normalizing rolling process.
Originality/value: By controlling cooling conditions, structures differing in mechanical properties can be obtained for the same
material. Accurate understanding of a structure forming when different cooling conditions are applied enables the control of the
process that assures intended structures and mechanical properties to be achieved.

1.284
Structure and properties of HS6-5-2 type HSS manufactured by different P/M methods
Matula G. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Herranz G. (Madrid, Spain), Varez A. (Madrid, Spain),
Levenfeld B. (Madrid, Spain), Torralba J.M. (Madrid, Spain)
Purpose: It has been demonstrated in the paper structure and properties of of high speed-steel HS6-5-2 type manufactured
by different method of powder metallurgy.
Design/methodology/approach: Light microscope, SEM, image analysis, hardness tests, density examination, transverse
rupture strength tests, analysis of chemical composition by LECO apparatus.
Findings: Basing on the investigations of the HS6-5-2 type high-speed steels reinforced with ceramics particles fabricated
with Powder Metallurgy it was found of that density of sintered samples depend on reinforced particles, temperatures and
atmosphere of sintering. Increasing of sintering temperature increase the density of sintering samples. Moreover the sintering
under N2-10%H2 atmosphere produce samples with higher quality than using argon atmosphere and prevent of surface
oxidation during sintering.
Practical implications: The modern methods of powder metallurgy gives the possibility to manufacturing tools materials on
the basis of high speed-steel which characterised very good properties with their final shape.
Originality/value: In the paper the manufacturing by modern PM methods of tool materials on basis of high speed-steel
manufactured carried out in order to improve the structure and properties of tool materials and to produce tools with their
final shape.

1.270
The 5S methodology as a tool for improving the organization
Michalska J. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
Purpose: The aim of this paper is showing the 5S methodology. In this paper it was introduced the way of implementing the
5S methodology in the company.
Design/methodology/approach: In the frames of own research it has been analysed and implemented the 5S rules in the
production process.
Findings: On the basis of the own research it can be stated, that introducing the 5S rules bring the great changes in the
company, for example: process improvement by costs’ reduction, increasing of effectiveness and efficiency in the processes,
maintenance and improvement of the machines’ efficiency, safety increasing and reduction of the industry pollution,
proceedings according to decisions.
Research limitations/implications: The 5S methodology permits to analyse the processes running on the workplace. The 5S
is the methodology of creation and maintaining well organized, clean, high effective and high quality workplace.
Practical implications: Own research clearly showed, that very essential is training of workers about the 5S rules.
Essential thing is to divide activities on some main steps and to maintain the continuous improvement.
Originality/value: The 5S method begins each programme of improvement in a company. This method can be used in all
companies. Its result is the effective organization of the workplace.
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1.303
PVD and CVD coating systems on oxide tool ceramics
Mikula J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: Investigation of structure and properties of the Al2O3 based Al2O3+ZrO2, Al2O3+TiC and Al2O3+SiC(w) type based
oxide tool ceramics coated with the anti-wear mono- and multilayers of the TiN, TiAIN, TiN+TiAlSiN+TiN,
TiN+multiAiAlSiN+TiN and TiN+TiAlSiN+AlSiTiN types in the cathode arc evaporation CAE-PVD and with the
multilayers of the TiCN+TiN and TiN+Al2O3 types obtained in the chemical deposition from the gas phase CVD process.
Design/methodology/approach: The investigations were carried out on the multi-point inserts made from the Al2O3+ZrO2,
Al2O3+TiC, Al2O3+SiC(w) ceramics uncoated, coated in the PVD and CVD processes with thin coatings; Observations of the
investigated coatings’ structures were carried out on the transverse fractures on the scanning electron microscope; The
diffraction examinations and examinations of thin foils were made on the transmission electron microscope; The
measurements of textures and phase composition were made; The macro-stress values were calculated; Tribological tests
were carried out on the „pin-on-disk” tester; the microhardness and adhesion tests of coatings were made; cutting ability of
the investigated materials was determined basing on the technological continuous cutting tests.
Findings: It has been demonstrated that the creation of the developed coatings by the use of the PVD and CVD methods on
oxide ceramic tool materials causes the increase of coatings hardness and allows to improve application features of multi
point cutting tools for high speed machining, tools for fine cutting coated with them and dry cutting without using the cutting
fluids in comparison to the multi point cutting tools produced from the same uncoated materials.
Practical implications: Putting down the anti-wear coatings onto the oxide ceramic tool materials is justified and the composite
tool materials developed in this way may have the important application significance in the industry for cutting tools.
Originality/value: Comparison of the wide range of modern oxide tool ceramics with wide unique set of PVD and CVD coatings.

1.191
The multi-scale FEM simulation of the drawing processes of high carbon steel
Milenin A. (Krakow, Poland), Muskalski Z. (Czestochowa, Poland), Wiewiorowska S. (Czestochowa, Poland), Kustra P.
(Czestochowa, Poland)
Purpose: The influence of cementite lamellas orientation on mechanical and technological properties of wire experimentally
show up during investigation of drawing processes with change the direction of drawing between passes. The purpose of this
paper is to develop a mathematical model of cementite and ferrite deformation during drawing processes and receive an
information about transformation of a pearlitic structure of wire during drawing.
Design/methodology/approach: The wire drawing processes was investigated in two levels - using the 2-dimensional rigidplastic finite element method (macro-level) and modelling of a microstructure change (micro-level). In micro-level the
process of deformation of representative volume element (RVE) is considered. The pearlitic colony deformation and stressstrain state in RVE is modelled with help of the FEM.
Research limitations/implications: The influence of initial cementite lamellas orientation on triaxity factor and localization of
deformation in micro-level is investigated. The numerical simulation is shown a maximal non-uniform deformation of pearlite
phases for the canting positions of the cementite lamellas relative the drawing direction.
Practical implications: The results of article will be helpful for a fundamental understanding of pearlitic deformation during
development of high strength steel wires for tire cord applications.
Originality/value: A new model of two-phase grain deformation for wire drawing is proposed. The new conception of simulation
of the boundary conditions for the RVE is based on the penalty method and uses a solution of the problem on macro-level.

1.326
NanoDiamonds
Mitura S. (Lodz, Poland)
Purpose: Diamond nanoparticles have been found in DLC films, in detonation products of explosives and in some type of
meteorites. In this paper the results of physico-chemical examinations - also in vitro and in vivo - of Nanocrystalline
Diamond Powder Particles (DPP) and Detonation Nanodiamond (DND) are reported.
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Design/methodology/approach: Material characterizations of DPP have been evaluated by using: Transmission Electron
Microscopy (TEM), Scanning Electron Microscopy (SEM), Atomic Force Microscopy (AFM), Auger electron spectroscopy
(AES), microX-Ray Spectroscopy. Biological investigation based on: (a) in vivo and (b) in vitro examinations as well (c)
clinical investigations – contact allergy.
Findings: It has been proven that Diamond Powder Particles (DPP) may act as antioxidant and/or anti-inflammatory factors
when applied in living systems. It seems probable that reactions between the diamond surface and some biologically
important molecules play a significant role in this process.
Research limitations/implications: The mechanism of antioxidant and/or anti-inflammatory behavior of DPP is not yet
fully understood.
Practical implications: Nanocrystalline diamonds can be dispersed in a biologically acceptable carrier to form various
compositions. DPP can be included in a cream having bioactive properties.
Originality/value: Bioactivity of Diamond Powder Particles.

1.230
Application of Thiessen polygons in control volume model of solidification
Mochnacki B. (Czestochowa, Poland), Ciesielski M. (Czestochowa, Poland)
Purpose: In the paper the possibilities of Thiessen polygons (THP) application in numerical modelling of solidification
process are presented. The control volumes of THP shapes (2D task is considered) are very convenient both for the
construction of effective and exact control volume method algorithm and allow in a simple way to approximate the real
shape of domain considered. Additionally the positions of CV central points can be selected in a optional way.
Design/methodology/approach: The control volume method algorithm bases of the energy balances for successive CV.
They are constructed under the assumption that the boundary-initial problem considered is non-linear and the evolution of
latent heat is taken into account using the one domain approach (the substitute thermal capacity of material is introduced).
Findings: The method here presented allows to determine the transient temperature field in a non-homogeneous system
casting-mould and to observe the course of casting solidification. The local cooling (heating) curves can be found at the
optional set of points from the casting-mould system. The heat transfer model can be additionally supplemented by the
model concerning the macrosegregation process.
Practical implications: The control volume method in a version presented in this paper can be an effective numerical tool both
on the stage of foundry technologies design and also in the case of existing technologies analysis.
Originality/value: The coupling of the concept of Thiessen polygons application for 2D domain dicretization with the
control volume method approach seems to be the original achievement of the authors of this paper.

1.232
Model of pure metal solidification using the power-type function
Mochnacki B. (Czestochowa, Poland), Szopa R. (Czestochowa, Poland)
Purpose: The typical mathematical descriptions of pure metal solidification (micro/macro approach) base on the linear or
exponential (Kolmogoroff) models. In the paper the possibilities of such models modification are presented. This new model
can be called a power type one. The approach proposed can be useful on the stage of numerical simulation of solidification
on the micro/macro scale.
Design/methodology/approach: The local and temporary volumetric fraction of solid state is described by the equation
from which both the linear and exponential model can be obtained. Introducing the additional parameter to this equation the
new solidification model is found.
Findings: The method here presented allows to determine the transient temperature field in a non-homogeneous system
casting-mould and to observe the course of metal solidification. The obtained cooling curves allow to observe (contrary to
macro models) the recalescence effect.
Practical implications: The solidification model in a version presented in this paper can be an effective tool for numerical
simulation of solidification process.
Originality/value: The concept of introduction of power-type function for the mathematical description of micro/macro
solidification model is original and gives the new possibilities numerical methods application in a thermal theory of foundry
processes.
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1.99
Effect of TBC on oxidation behavior of γ-TiAl based alloy
Moskal G. (Katowice, Poland)
Purpose: The purpose of the research was identification of the influence of TBC coating system on oxidation resistance of TiAl
based alloy during oxidation at temperature of 900°C and 950°C for 500h and 200h respectively.
Design/methodology/approach: The APS technique was used to modify and improvement of oxidation resistance of TiAl
intermetallic alloy. As a bond coat the NiCrAlY overlay coating was applied. The bond-coat provided a good bonding
strength between matrix and ceramic top coat. The research allowed the identification of microstructural changes that take
place between top coat and bond coat and bond coat and substarte. The examinations were conducted on specimens after
200h and 500h of exposition at 950°C and 900°C.
Findings: It was found that the surface conditions of basic alloy is electively protected by used type of ceramic coating. The basic
alloy exhibited poor oxidation resistance at this range of temperature due to formation of mixed Al2O3 + TiO2 scale which is easily
spalled off. A ceramic top coat together with bond coat can be effectively coated on the surface of TiAl basic alloy by APS method.
Oxidation test both at 900°C and 950°C showed that oxidation resistance of APS coated 48-2-2 alloy was improved.
Research limitations/implications: Application of TBC remarkably improve the oxidation resistance of TiAl basic alloy
due to lowering temperature of the substrate surface and due to formation of dense alumina sublayer (TGO) on the top
surface of bond coat which can prevent diffusion processes of titanium and oxygen.
Practical implications: The results obtained allow the determination of the degree of life-time lost of the TBC system used
as protection for titanium aluminides alloys.
Originality/value: The results obtained are valuable contribution to the development of new typ of TBC for TiAl alloys.
They enable the identification of the degradation mechanisms in YSZ / MCrAlY / substrate system.

1.132
Measurement of residual stress in plasma-sprayed TBC with a gardient of porosity and chemical composition
Moskal G. (Katowice, Poland), Swadzba L. (Katowice, Poland), Rzychon T. (Katowice, Poland)
Purpose: The purpose of the research was identification of the residual stress in the top coat of different type of thermal
barrier coating with gradient of chemical composition and gradient of porosity.
Design/methodology/approach: The APS technique was used to deposition of gradient coating. As a bond coat the
NiCrAlY overlay coating was applied. Top-coat consist in the case of gradient of porosity - YSZ with different thickness and
porosity and in the case of chemical composition gradient YSZ with AMDRY 365-2 powder. The research allowed the
identification of qualitative and quantitative phase constitution of top coat and residual stress measurement by sin2ψ method
form surface of coatings.
Findings: It was found that the dominant phase in all the top coats was tetragonal zirconia with minor addition of
monoclinic type of ZrO2 and in the case of residual stress the tensile conditions was observed in the case of gradient porosity
and compressive stresses in the case of chemical gradient.
Research limitations/implications: Characterization of stress level in gradient TBC`s give possibility description of
degradation mechanism of barrier coating.
Practical implications: The results obtained allow the determination of the degree of life-time lost of the TBC system used
as protection for creep resistant alloys.
Originality/value: The results obtained are valuable contribution to the development of new typ of TBC. They enable the
identification of the degradation mechanisms in YSZ / MCrAlY / substrate system.

1.22
Determination of the energy and power parameters during groove-rolling
Mroz S. (Czestochowa, Poland), Jagiela K. (Czestochowa, Poland), Dyja H. (Czestochowa, Poland)
Purpose: In order to correctly design the process of bar rolling in grooves it is required that several limitations affecting the rolling
process be considered. When developing a technology, energy and force parameters, among others, are needed to be taken into
account. Therefore, it is purposeful to examine variations in the energy and force parameters during the rolling of bars.
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Design/methodology/approach: Using FEM-based computer programs for solving the problems of the theory of plasticity
enables determining the energy and force parameters in complex plastic working processes and also accounting for a number
of process specificities, which are not provided for by the empirical formula.
Findings: The theoretical values of the rolling torque and power during the rolling of band in the grooves, as determined
using the Forge3® software and the engineering method proposed by Chekmarev, were compared with the experimental
values obtained from the measurements of current loads in a plant manufacturing bars. The current loads of the main
drive of the continuous rolling mill for rolling bars were measured in one of the Polish steelworks.
Practical implications: Change in the band temperature over its length influences the variations in the magnitudes of
widening and advance. Its variations lead to a change in energy–force parameters.
Originality/value: Using the FE programs for the computation of the values of the energy–force parameters can take into
account the distribution of temperature over the band length.

1.12
Analysis of quality of sowing by pneumatic sowing machines for sugar beet
Mursec B. (Maribor, Slovenia), Vindis P. (Maribor, Slovenia), Janzekovic M. (Maribor, Slovenia), Cus F. (Maribor,
Slovenia), Brus M. (Maribor, Slovenia)
Purpose: The paper presents two sowing machines for interval sowing, differing in the mode of operation. The pneumatic
vacuum sowing machine OLT and the pneumatic pressure sowing machine Aeromat - Becker for sowing sugar beet are
compared. We were interested in adequacy of sowing at different working speeds. The purpose of the paper is to find out the
optimum working speed for the individual sowing machine.
Design/methodology/approach: The measurements were performed with two sowing machines which are most widely used
in Slovenia; the sowing machines were tested in completely identical conditions at different speeds of sowing.
Findings: The parameters such as working efficiency, depth of sowing, inter - row distance and distance between seeds in
the sowing row were measured and calculated.
Research limitations/implications: Cultivation of sugar beet depends primarily on expert and technically correct sowing.
Distance between seeds in the sowing row must enable the plants to have optimum conditions for their growth and
development. For successful sowing it is necessary to know adequacy of the soil for sowing, technical properties of the
sowing machine and biotechnical characteristics of the seed.
Practical implications: Sowing machines and expertly performed sowing are of great importance for cultivation of sugar
beet. The principal aim of the paper is to establish whether the higher working speed influences the quality of sowing. The
tests were aimed at defining the most suitable sowing speed for both sowing machines on the basis of measured data.
Cultivation of sugar beet requires much money invested and work performed per unit of area. It is very important for the
producers to be well familiarized with all agro - technical measures.
Originality/value: Taking into account all measured parameters the optimum sowing speed of the pneumatic vacuum
machine OLT is 8 km/h and the optimum sowing speed of the pneumatic pressure sowing machine Aeromat - Becker is 10
km/h.

1.48
Human resources management in a project type tasks
Musztyfaga M. (Gliwice, Poland), Skolud B.S. (Gliwice, Poland)
Purpose: The paper describes theoretical issues concerning the scope of human resources management, as well as the
pertinent advisory systems. Moreover, the paper presents the problem of creating an advisory system which supports the
user’s decision making, in the scope of adjusting an appropriate organizational structure and project team to a chosen project.
Design/methodology/approach: In this article the advisory system was created in Exsys Professional program. What is
more, the system was upgraded with a help tool – a database, because it is easy to get. The database as such was created with
the use of Microsoft Access 2000, an integral part of Microsoft Office for Windows.
Findings: Based on comprehensive literature, the article reviewed the implementation of the advisory system in some small
enterprises, because a system operator can very quickly adjust the structures (organizational and project teams) to a project.
On the basis of the system the operator can both ask questions and get answers quickly. Moreover, an advisory system shows
graphic presentation of the results.
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Research limitations/implications: In this paper an advisory system has been used. This exact advisory system could be used in
bigger number of enterprises, but on one condition - it must be developed according to their needs.
Originality/value: The advisory system was supplemented with a help tool – a database. The database is a source and a
concise help tool, perfect completion during the use of advisory system. It allows the user to adjust into more detailed
structures to a selected project.

1.262
Thermographic diagnosis of fatigue degradation of epoxy-glass composites
Muzia G. (Gliwice, Poland), Rdzawski Z.M. (Gliwice, Poland), Rojek M. (Gliwice, Poland), Stabik J. (Gliwice, Poland),
Wrobel G. (Gliwice, Poland)
Purpose: The purpose of this paper was to describe results of application of thermography to evaluate the degree of fatigue
degradation of epoxy-glass composites.
Design/methodology/approach: Samples of epoxy-glass composite were subjected to fatigue degradation. During fatigue
test, after defined number of cycles, samples were heated using infra-red heater and at the opposite side temperature increase
was evaluated with thermovision camera.
Findings: Analysis of achieved results allowed to elaborate relation between number of fatigue cycles and the degree of
fatigue degradation. Such relation may be applied in diagnostic procedures.
Research limitations/implications: Performed tests were of preliminary character and results will be applied to prepare
research programme on thermographic testing of composites.
Practical implications: Results of such tests may be applied in the future in diagnostic procedures to non-destructive
evaluation of the degree of fatigue degradation of high performance polymer composites.
Originality/value: Thermographic methods are applied up till now to non-destructive flaws detection. Proposed in the paper
method may be applied to evaluate the degree of thermal and fatigue degradation in composites without any macroscopic
flaws.

1.254
Verification of simulations of chosen phenomena occurring during polymer injection
Nabialek J. (Czestochowa, Poland), Kwiatkowski D. (Czestochowa, Poland), Gnatowski A. (Czestochowa, Poland)
Purpose: The purpose of present paper was presenting chosen results of investigations on polymer flow during mould cavity
filling phase of injection process. Advancement in the simulation software make possible to model more phenomena
occurring during polymer flow in injection molding process.
Design/methodology/approach: The results of computer simulations of injection process have been compared with the results
of video recording for the plastic flow during filling phase. For the simulating investigations a professional computer software
Moldflow Plastics Insight ver. 6.1. has been employed. A specialized injection mould which enables observation and
registration of the plastic flow during processing has been employed. The mould enables direct monitoring of the course of
phenomena inside the mould cavity in two planes. To record the flow, a digital video camera has been employed. As an
example the issue of stream flow (jeting) have been described.
Findings: The results of the investigations enabled documenting of specific phenomena which occur during plastics or their
composites injection process. The registered video sequences have been compared with the results of numerical calculations
and then it was estimated to what degree the computer simulation of injection process may be useful in practice.
Research limitations/implications: The camera enabled to register the flows with the rate of 25 fps. This reduced the scope
of the investigations, since at higher plastic flow speeds the registered image became less clear. The investigations were
performed on a wide scale, however, only chosen results have been presented.
Practical implications: Deep understanding of the phenomena which occur during filling the injection mould may lead to more
effective design of the processing tools and shortening of the time for implementation and production time.
Originality/value: The transparent sight-glasses have been used, made of a material called Zerodur® which is characterized
by the coefficient of thermal expansion close to zero.
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1.13
The structure and properties of hybrid preforms for composites
Naplocha K. (Wroclaw, Poland), Granat K. (Wroclaw, Poland)
Purpose: Article describes production technology of hybrid preform for reinforcing of composite materials. Some important
properties such as shear strength and permeability were investigated in order to evaluate the usability of the preform for
squeeze casting process.
Design/methodology/approach: The performs produced by mixing of alumina „Saffil” fibers with graphite in form of
flakes or fibers have open porosity. An inorganic binder used for production of perform ensures sufficient strength needed
during high pressure infiltration process. The investigations of the structure of ceramic hybrid preforms on the scanning
electron microscope (SEM) have been made.
Findings: The produced performs in spite of worse permeability reveals open porosity and are suitable for infiltration
process. Graphite with alumina fibers forms skeletal structure and can be easily incorporated into alumina matrix.
Research limitations/implications: Proposed method can be used for manufacturing of hybrid preforms with graphite fibers
less than 10 vol. % due to its nonwettable by inorganic binders.
Practical implications: Obtained perform can be widely used as the reinforcement to produce hybrid composite materials
by the infiltration method. Aluminum casting alloys can be locally reinforced to improve mainly strength at high temperature
and wear resistance.
Originality/value: Article is valuable for persons, that are interesting in production of casting composite materials
reinforced with ceramic perform. Proposed method allows incorporate graphite into perform with about 6.5 to 15.0% of
Al2O3 fibers (Saffil).

1.95
The impact of deformation on structural changes of the duplex steel
Niewielski G. (Katowice, Poland), Radwanski K. (Gliwice, Poland), Kuc D. (Katowice, Poland)
Purpose: Despite the many years’ research on the plasticity of duplex steels, it was impossible to conclusively determine the
mechanisms for structure recovery during the plastic deformation. The paper will attempt to provide explanations for the
changes taking place in the steel structure during the superplastic flow.
Design/methodology/approach: After a solution heat treatment at 1250°C, the steel was subjected to cold deformation
through rolling with the total 70% reduction. The specimens were tensioned in the “Instron” strength-testing machine at
temperature 850°C at a rate of vr=15×10-3 mm/s in a 0.005Pa vacuum. Structural examination was carried out using light
and electron microscopy. The micro-diffraction technique was applied to provide diffraction images with Kikuchi lines.
Findings: A joint operation of structure reconstruction mechanisms during the deformation of the analyzed steel with the
process of σ phase precipitation inhibiting further growth of the newly-formed grain has been determined.
Practical implications: The capacity for increased deformability through combined thermo - mechanical processes,
requiring a precise selection of the deformation parameters, has been indicated.
Originality/value: The results obtained are vital for designing an effective thermo - mechanical processing technology for
the investigated steel.

1.14
Improvement of hardness and corrosion resistance of SS-420 by Cr+TiN coatings
Novinrooz A.J. (Karaj, Iran), Afshari N. (Karaj, Iran), Seyedi H. (Karaj, Iran)
Purpose: Double layer Cr+TiN thin films were coated on SS-420 substratum to achieve a corrosion resistive system.
Design/methodology/approach: Ion coating technique was employed for deposition of TiN on stainless steel and
subsequently, chromium was coated resulting Cr+TiN composite.
Findings: In this work we have purposed to improve the natural defect of hard coating material, TiN against corrosion
phenomena. This task was fulfilled by formation of a double layer Cr+TiN, which was characterized by glow discharge
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optical emission spectroscopy (GDOS) for compositional analysis of content elements. X-ray diffraction (XRD) technique
was utilized to investigate films crystalline structure. It was revealed that the composite with (111) plane of reflection
possess very good corrosion resistive behavior. Scanning electron microscopy (SEM) image showed a double layer
configuration.
Research limitations/implications: As the study was carried out on limited surfaces, it is necessary to endeavour further
work on larger area.
Practical implications: As the galvanic corrosion is a common problem in thin film technology due to its pinholes and
small grains, therefore, any attempt to over come this problem is encouraged.
Originality/value: Due to limited work and data available on literature about the corrosion resistive thin layers, it may
regard this work as a valuable and remarkable approach.

1.58
Phosphorus in iron alloys surface engineering
Nowacki J. (Szczecin, Poland)
Purpose: Purpose consideration of role of phosphorus in iron alloys surface engineering and relations of the iron phosphides
layers growth parameters in processes of phosphorising, phosphorcarburising, and phosphonitriding with their structure and
properties.
Design/methodology/approach: The layers were generated on a base of Armco iron and 0.4%C, 1.1%Cr steel as a result of
annealing in a mixture of argon or carburising, nitriding atmosphere and phosphorus vapours in: temperature T = 700 - 1170
K, phosphorus partial pressure p = 0.1 - 20 kPa, process duration t = 3.6 - 21.6 ks. The diffusion layers were investigated by
means of the methods: metallographic, X - ray structural analysis, microanalysis, Vickers and wear dry friction resistance
tests.
Findings: Formation of compact layer of phosphides with the adjustable relation of Fe3P to Fe2P was described; means of
growth and kinetics of iron phosphides layers and phosphocarburised and phosphonitrided were explained, it was found that
iron phosphides presence in steel surface increases its hardness and resistance to wear.
Research limitations/implications: Research implications it was found that nucleation Fe3P crystals starts in areas of
surface being found in a certain distance from iron grains boundaries and the growth process of iron phosphide continuous
layers is an effect of iron diffusion through phosphide layer from the core towards the surface. In advanced phases of the of
iron phosphide layer growth, a gap between the layer and the base is created as a process of degradation of the base layer
interface.
Practical implications: Practical implications: it has found that the obtained layers are new kind of composites diffusive
layers with iron phosphide particles generated as a result of phosphorising, phosphorcarburising or phosphonitriding with
very promising tribobiological properties
Originality/value: An original value of the paper is description of the formation elementary processes, structure and
properties of the layers.

1.358
Soft magnetic polymer-metal composites consisting of nanostructural Fe-basic powders
Nowosielski R. (Gliwice, Poland)
Purpose: The paper presents and reviews the research results of soft magnetic composites consisting nanocrystalline
powders obtained by soaking and high energetic milling of amorphous ribbons of metallic glasses Fe78Si9B13 and
Fe73.5Cu1Nb3Si13.5B9.
Design/methodology/approach: Amorphous Fe78Si9B13 and Fe73.5Cu1Nb3Si13.5B9 ribbons were milled in a high energy ball mill
(8000 SPEX CertiPrep Mixer/Mill) with a ball-to-sample weight ratio of 5:1. The obtained metallic powders were sieved to a
particle mean diameter 200÷500 µm, 75÷200 µm and 25÷75 µm, and then annealed in an argon atmosphere to generate the
nanocrystalline state. The powders particles were mixed and consolidated with polymer to obtain composites in the form toroidal
cores. Observations of the structure of powders and composites were made on the Opton DSM-940 scanning electron microscope
and electron transmitting microscope JEOL JEM 200CX and X-ray analysis. The X-ray tests were realized with the use of the
XRD 7 SEIFERT-FPM diffractometer.
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Findings: The analysis of the magnetic properties test results of the powders obtained in the high-energy ball of milling
process, and the composites manufactured from these powders proved that the process causes significant decrease in the
magnetic properties in relation to ribbons. The structure and magnetic properties of this material may be improved by means
of a proper choice of parameters of this process as well as the final thermal treatment and first of all by decrease of
demagnetization effect.
Research limitations/implications: For the powders, further magnetic, structure and composition examinations are planed.
Practical implications: The amorphous and nanocrystalline Fe78Si9B13 and. Fe73.5Cu1Nb3Si13.5B9 powders obtained by highenergy ball milling of metallic glasses feature an alternative to solid alloys and make it possible to obtain the ferromagnetic
nanocomposites, whose shape, dimensions and magnetic properties can be freely formed in the determinate range.
Originality/value: The paper presents influence of chemical composition of selected Fe-based metallic glasses, annealing
temperature and parameters of the high-energy ball milling process on structure and magnetic properties of soft magnetic
powders materials obtained in this technique. This paper review also possibility of magnetic properties forming for metalpolymer nanocrystalline composites. Results and a discussion of the influence of high energy mechanical milling process on
particle size and their distribution and annealing temperature of powders as well as structure and magnetic properties of
investigated samples is presented. According to achieved results it has been attempted to describe the possibilities of
improvement the soft magnetic properties of obtained Fe-based nanocrystalline powder materials and composites from them
manufactured.

1.219
Microstructure investigations of Co-Si-B alloy after milling and annealing
Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Dercz G. (Katowice, Poland), Pajak L. (Katowice, Poland)
Purpose: The work presents the microstructure characterization of Co77Si11,5B11,5 metallic glass after high-energy ball
milling and heat treatment processes.
Design/methodology/approach: The studies were performed on ribbon prepared by melt spinning and this ground in highenergy vibratory ball mill. The tested ribbon and obtained powders were also annealed in specified heat treatment conditions.
The morphology of the powder particles of milled ribbon was analyzed by using the confocal laser scanning microscope. The
methods of X-ray diffraction were used for the qualitative phase analysis. The parameters of the individual diffraction line
profiles were determined by PRO-FIT Toraya procedure. The average crystallite sizes and lattice distortions for Co phase
were estimated using Williamson-Hall method.
Findings: The studied Co77Si11.5B11.5 metallic glass in annealed state contains hexagonal Co crystalline phases emerged in
amorphous matrix. The crystallite size of Co phase in as-cast sample lies in nanoscale. After annealing process the crystallite
size increases to 72 nm and diminishes to 46 nm in the powder sample after 30 hours of milling. The milling causes decrease
of the crystallite size and increase of lattice distortions of crystalline phase. The powder particles after 30 hours of milling
are of spherical shape.
Practical implications: The powder particles obtained after milling process of Co-based metallic glass could be suitable
components in production of ferromagnetic nanocomposites.
Originality/value: The obtained results confirm the utility of applied investigation methods in the microstructure analysis of
powder materials with nanocrystalline phases.

1.220
Barium ferrite powders prepared by milling and annealing
Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Dercz G. (Katowice, Poland), Pajak L. (Katowice, Poland),
Wrona J. (Cracow, Poland)
Purpose: Microstructure and magnetic properties analysis of barium ferrite powder obtained by milling and heat treatment.
Design/methodology/approach: The milling process was carried out in a vibratory mill, which generated vibrations of the
balls and milled material inside the container during which their collisions occur. After milling process the powders were
annealed in electric chamber furnace. The X-ray diffraction methods were used for qualitative phase analysis of studied
powder samples. The distribution of powder particles was determined by a laser particle analyzer. The magnetic hysteresis
loops of examined powder material were measured by resonance vibrating sample magnetometer (R-VSM).
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Findings: The milling process of iron oxide and barium carbonate mixture causes decrease of the crystallite size of involved
phases. The X-ray investigations of tested mixture milled for 30 hours and annealed at 950 °C enabled the identification of
hard magnetic BaFe12O19 phase and also the presence of Fe2O3 phase in examined material. The Fe2O3 phase is a rest of
BaCO3 dissociation in the presence of Fe2O3, which forms a compound of BaFe12O19. The best coercive force (HC) for
mixture of powders annealed at 950 °C for 10, 20 and 30 hours is 349 kA/m, 366 kA/m and 364 kA/m, respectively. The
arithmetic mean of diameter of Fe2O3 and BaCO3 mixture powders after 30 hours of milling is about 6.0 µm.
Practical implications: The barium ferrite powder obtained by milling and annealing can be suitable components to produce
sintered and elastic magnets with polymer matrix.
Originality/value: The results of tested barium ferrite investigations by different methods confirm their utility in the
microstructure and magnetic properties analysis of powder materials.

1.226
Indicators of technological processes environmental estimation
Nowosielski R. (Gliwice, Poland), Kania A. (Gliwice, Poland), Spilka M. (Gliwice, Poland)
Purpose: The paper presents a possibility using indicators of technological processes estimation which make possible
decrease negative environmental influence these processes on the environment.
Design/methodology/approach: The article shows the direction of enterprises efficiency estimation in favour of
environment. It also presents the necessity of production with responsibility of environment. It requires formulating definite
aims and justification of workers to integration of the environment protection.
Findings: The environmental indicators should have more and more meaning in the enterprises development. Complying to
suitable principles makes possible technological processes realization and products producing which do not negative
influence on the environment. They save energy and getting out natural resources and assure the safer work conditions.
Research limitations/Implications: Using environmental indicators is connected with many advantages for enterprises, for
example: control by given indicator of characterized areas, help in decision making in the range of environment protection,
enlarging efficiency and effectiveness of companies.
Practical implications: Knowledge of environmental indicators (develop by ISO, GRI, CWRT, etc.) makes possible
conducting of ecological activity effects estimation of every organization.
Originality/value: In this article the main indicators of technological processes ecological estimation were reviewed. It
identifies major functions of indicators and proceeds to presenting the role of indicators in achievement of sustainable
production.

1.161
The influence of HEBM on the structure of Fe-0.8%C alloys
Nowosielski R. (Gliwice, Poland), Pilarczyk W. (Gliwice, Poland)
Purpose: The microstructure characterization of iron-carbon powder and sinters is the purpose of this paper. The main aim
of this work is to determine structure of Fe-0.8% mass. C alloys.
Design/methodology/approach: Iron-carbon powder alloys were produced employing the mixture of crystalline iron and
graphite powders in suitable weight relation. The powders were mechanical alloyed and sintered. The pressing and free
sintering were applied. The X-ray diffraction, scanning electron microscopy and optical microscopy investigations were
performed on Fe-0.8% mass. C alloys.
Findings: The application of the mechanical alloying method enables to produce nanocrystalline alloys with amorphous
phase. The choose of sinter method have an influence on structure of sinters. The free sintering process in the temperature of
1100 degrees causes the crystallization of cementite and forming of voids.
Research limitations/implications: The powder metallurgy techniques make it possible to obtain Fe-C massive materials by
means of HEBM (High Energy Ball Milling), followed by compacting and sintering. Further investigations should be
concentrate on the developing of powder consolidation method and refinement particles during high energy ball milling.
Originality/value: The determination of the relations between the powders and sinters structure is necessary for the proper
procedure of material manufacture and indication of the fields of their application.
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1.228
Methodology and tools of ecodesign
Nowosielski R. (Gliwice, Poland), Spilka M. (Gliwice, Poland), Kania A. (Gliwice, Poland)
Purpose: The paper presents a possibility of ecological aspects considering in materials and materials technological
processes designing. The main objective of ecodesign concept is environmental influences reducing. The article presents also
main tools of ecodesign.
Design/methodology/approach: To sustainable development principles realization it is necessary environmental aspects to
engineering design introducing. It is possible only in case of methodology and tools of ecodesign using.
Findings: In the article Checklist (CL), Material Input Per Service Unit (MIPS), Life Cycle Assessment (LCA), etc. as a
main tools of ecodesign presented. The basic phases of ecodesign methodology also presented.
Research limitations/implications: Ecodesign makes possible product or service designing and its impacts on the
environment minimization. It has influence on every stage of a life cycle of the products: raw material extraction, production,
packaging, distribution, use, recovery, recycling, etc.
Practical implications: Taking into account environmental aspects in design, the minimization of the total production costs
through the production waste quantity and energy consumption reduction, added materials reduction obtained.
Originality/value: The paper presents ecodesign as a new approach to products design. We can define environmental results
of all design activities (e.g. products, materials, technological processes) already on the design stage.

1.324
Electrical resistivity of copper oxide thin films prepared by reactive magnetron sputtering
Ogwu A.A. (Paisley, United Kingdom), Darma T.H. (Kano, Nigeria), Bouquerel E. (Geneva, Switzerland)
Purpose: Investigation the effect of varying r.f. power and oxygen flow rates during deposition on the electrical properties
of copper oxide thin films prepared by reactive magnetron sputtering
Design/methodology/approach: The films were characterised by AFM, XPS, four point electrical resistivity probe
measurements and spectrophotometry.
Findings: The electrical sheet resistance of the films was found to vary from greater than 4 x 105 ohms/square for films
prepared at 200W r.f. power to as low as 20 ohms/square for films prepared at 800W r.f. power. The variation in the
electrical resistivity of the films with deposition conditions has been explained in terms of stoichiometric changes induced by
copper or oxygen ion vacancies and neutral defects.
Practical implications: The formation of these defects depends on the sticking coefficient, nucleation rates and the
migration of impinging copper and oxygen species on the substrate during deposition.
Originality/value: This information is expected to underlie the successful development of copper oxide films for solar
windows and other semi-conductor applications including gas sensors.

1.119
Steam pipelines' effort and durability
Okrajni J. (Katowice, Poland), Mutwil K. (Katowice, Poland), Ciesla M. (Katowice, Poland)
Purpose: The main problem addressed in the paper is the description of an effort and durability of steam pipelines under the
conditions of mechanical and thermal interactions.
Design/methodology/approach: The FEM modelling has been used to determine the stress and strain fields in the pipelines
and to describe their behaviour under mechanical and thermal loading.
Findings: An appropriate model description has been developed. So far, experimental verification of the usefulness of the
model description to determine the stress and strain patterns in particular object and for chosen operation conditions has been
made. The analysis made has shown that the most probable cause of cracks occurrence on the analyzed chosen pipeline’
inner surfaces are thermal deformations and constraints of their dislocations.
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Research limitations/implications: The developed description should be useful in problems of behaviour predictions of
high temperature components and their durability assessment under different mechanical and thermal loadings in industry
practical applications.
Originality/value: The method, which more precise description of power industry components behaviour makes possible
have been shown in the work. The work is addressed to researchers interested in problems of component behaviour
prediction under different loadings that we can meet in the operation practice and to power industry engineering maintenance
staff.

1.251
Validation of computer models of an artificial hip joint
Okrajni J. (Katowice, Poland), Plaza M. (Katowice, Poland), Ziemba S. (Katowice, Poland)
Purpose: Problems of the modelling of the surgical cement behaviour during implantation have been presented in the paper.
The purpose was to validate the FEM model describing the temperature fields in the bone during the surgery treatment.
Design/methodology/approach: The physical laboratory modelling has been used to perform validation of the model that
makes it possible to predict the temperature influence on the bone tissue during polymerization process.
Findings: Due to its non-invasive nature, the computer models’ validation method applied in the study seems to be the right
solution for the research on surgical procedures of endoprosthesis implantation. However, a particular emphasis should be
placed on a correct selection of thermophysical properties of the designed laboratory models. Relying on the calculations and
research results, similar local values of maximum temperatures were obtained.
Practical implications: The computer modelling methods presented in the paper together with the analytical approach are of
great importance to both forecasting the implants’ behaviour during a surgical procedure and in their operational conditions,
as well as in the selection and modification process of surgical cements’ material properties. The analysis carried out makes
it possible to determine the location of zones most threatened with an adverse effect of an elevated temperature. They are
located in the vicinity of the top of the endoprosthesis stem.
Originality/value: The work presents the own method of validation of the FEM model used for heat flow modelling.

1.51
Evaluating the mechanical properties of metallic glass wires by nano-indentation
Olofinjana A.O. (Jalan Tungku, Brunei)
Purpose: Metallic glass wire products are known for their high fatigue strength and their interesting magnetic properties.
The thermo-kinetic requirements for fully amorphous structure in these cast alloys require rapid solidifications of the order
of 106K per second. This condition imposes a section thickness of less than 200µm in diameter for fully amorphous
structured wires. This unusual dimension makes it difficult to use the traditional pull type tensometric devices for
characterising the mechanical properties of these high strength wires. The advent of nano-indentation techniques provide a
new way of easily determining the mechanical properties of these high strength thin sectioned wires. This work reports the
use of nano–indentation system to characterise the mechanical properties of Fe(Cr)SiB metallic glass wires
Design/methodology/approach: The analysis of the averaged load displacement data from nano-indentation experiments
allowed the use Hertzian indentation mechanics for the elastic and plastic contact and from which a representative stressstrain curve can be determined.
Findings: The elastic modulus determined for the wire varied from 150-160GPa after corrections for the effect of indenter.
The hardness and representative strength were respectively of the order of 1000HV and 4000MPa.
Research limitations/implications: These mechanical indices (except modulus) compared favourably well with
measurements from other combinations of established techniques. The elastic modulus values were slightly lower than those
reportedly determined by acoustic methods.
Originality/value: This work emphasised the value of nano-indentation method as a relatively non destructive method for
the mechanical characterisation of thin sectioned high strength fibres.
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1.196
Thermo-mechanical treatment of the C-Mn steel with Nb, Ti, V and B microadditions
Opiela M. (Gliwice, Poland)
Purpose: The paper presents the investigation results of the thermo-mechanical treatment parameters influence on the
structure and mechanical properties of the low-carbon steel with Nb, Ti, V and B microadditions, destined for the weldable
heavy plates production with the yield point above 960 MPa.
Design/methodology/approach: Metallography, hot torsion test, tensile test, Charpy test have been used.
Findings: It was found out that failing to attain the total static austenite recrystallization between the consecutive
deformation stages results in a development of the segregation bands, causing the significant deterioration of the crack
resistance of steel at the lowered temperature.
Research limitations/implications: TEM investigations on structure of the steel after thermo-mechanical treatment were
predicted.
Practical implications: The investigation results obtained make it possible to work out the industrial scale technology for the
weldable heavy plates with high strength and crack resistance at the lowered temperature, using the energy-saving thermomechanical method integrated with a ladle metallurgy of the molten steel and continuous slab casting.
Originality/value: Adjusting the interval times between the deformation cycles in the multi-pass rolling process to the total
recrystallization time of the plastically deformed austenite, by employing the retention shield, and the isothermal holding of
the product at the temperature of the end of hot working for time t0.5 before quenching, offers the possibility of obtaining the
homogenous austenite structure, and therefore, manufacturing the rolled products displaying high mechanical properties.

1.174
Stress analysis of shrink-fitted pin-pin hole connections via finite element method
Ozben T. (Diyarbakir, Turkey), Yardimeden A. (Diyarbakir, Turkey), Cakir O. (Diyarbakir, Turkey)
Purpose: FEA analyses are frequently faced with modeling situations where field surface and changing contact cannot be
assumed ignored.
Design/methodology/approach: The effect of stress in machine elements due to friction between working machine parts
has to be considered for analyzing the machine component with ANSYS software package. The interaction between the hole
surface and pin was modeled with contact elements. In this study, examination of stress in pin-pin hole connections was
carried out by using ANSYS program.
Findings: The connection in pin-pin hole plates occurs between surface of pin hole in plate and side surfaces of pin. Stresses
in contact surface of selected machine elements were investigated. three different materials such as steel, aluminium and
structure steel were analyzed under three different rates of cylindrical plate radius r and length of hexagonal pin 2h (r/h =
2.5, 5 and 7.5). Stress analysis was carried out in x, y and z axises.
Research limitations/implications: Among the stress forms, in general, the maximum stress for all the three types of
materials examined here was found to be occurring as the von Mises stress.
Originality/value: The comparison of the maximum normal stress, maximum shear stress and von Misses stress were
determined.

1.343
The influence of hot deformation on the structure and mechanical properties of tin bronzes CuSn6 modified with Zr
Ozgowicz W. (Gliwice, Poland), Malec W. (Gliwice, Poland), Ciura L. (Gliwice, Poland)
Purpose: The hot deformability of plat products of tin bronzes type CuSn6 modified with zirconium has been investigated
applying the hot-rolling method.
Design/methodology/approach: Hot deformability was investigated basing on preliminary investigations in the temperature
range of the minimum plasticity of tin bronze type CuSn6 , by means of static tensile tests at elevated temperature.
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Findings: It has been found that the modification of the investigated tin bronze with zirconium to in an amount of 0.10%
results in an essential refinement of the alloy structure and a reduction of its intergranular brittleness within the temperature
range of minimum plasticity.
Practical implications: The favourable effects of a microadditions of zirconium on the plasticity and deformability of the
investigated tin bronze at elevated temperature should be verified in future in optimally selected technologies of hot plastic
working.
Originality/value: determination of the influence of hot deformation on the structure and mechanical properties of tin
bronzes CuSn6 modified with Zr.

1.294
Investigation of the structure and properties of PVD and CVD coatings deposited on the Si3N4 nitride ceramics
Pakula D. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: Comprehensive structure and properties investigation results of the multilayer, multi-component, gradient PVD and
CVD coatings developed on the Si3N4 nitride tool ceramics substrate are presented in the paper.
Design/methodology/approach: The detailed results are presented of examinations carried out on the transmission and
scanning electron microscopes, as well as of the mechanical properties and tribological tests of the investigated coatings.
Findings: The research carried out proved that depositing the hard, anti wear, multilayer coatings based on the Al2O3 and
TiN layers onto the Si3N4 nitride tool ceramics with the PVD method results in obtaining better functional properties like
extension of the cutting tool life, than in case of the uncoated nitride ceramics or coated with the PVD coatings and some
CVD ones.
Research limitations/implications: Pro-ecological dry cutting processes without the use of the cutting fluids and in the
„Near-Net-Shape” technology.
Originality/value: In the paper the research coatings deposited in the PVD and CVD methods on sintered tool materials
carried out in order to improve the tool cutting properties.

1.207
Quality tools – systematic use in process industry
Paliska G. (Koromacno, Croatia), Pavletic D. (Rijeka, Croatia), Sokovic M. (Ljubljana, Slovenia)
Purpose: The paper is dealing with one segment of broader research of universality systematicness in application of seven
basic quality tools (7QC tools). The research was carried out in different areas that include power plant, process industry,
government, health and tourism services. The aim of the research was to show on practical examples that there is real
possibility of application of 7QC tools. Furthermore, the research has to show to what extent are selected tools in usage and
what reasons of avoiding their broader application are. The simple example of successful application of one of quality tools
are shown on selected company in process industry.
Design/methodology/approach: In the research each of 7QC tools have been tested and its applicability in the frame of
selected business has been shown. Systematic approach is explained on the example of selected company in process industry
which is ISO 9000:2000 certified.
Findings: Conducted research has shown that there is possibility of systematic application of all of the 7QC tools in the
frame of companies’ overall quality management system. The research has also shown that 7QC tools are not so wide spread
as expected, although they are quite simple for application and easy to interpret. The further investigation should be carried
out in order to find reasons for such condition, and, in accordance, to define appropriate corrective actions to eliminate or
minimize that problem.
Practical implications: The partners in research were from different area of business, as stated above. To each partner has
been shown in what manner can quality tools are applied and how formal quality management system can help in process
improvement on day-to day basis.
Originality/value: The main value of conducted research is, in author’s opinion, to show to each partner in research that all
of 7QC tools can be successfully applied within their own business. Also, the correlation between formal quality
management system and 7QC tools has been research and shown that formal quality management system has positive
influence and is supportive to application of 7QC tools.
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1.106
Analytical calculation of the CNC machines position loop gain
Pandilov Z. (Skopje, Macedonia), Dukovski V. (Skopje, Macedonia)
Purpose: One of the most important factors which influence on the dynamical behavior of the feed drives for CNC machine
tools is position loop gain or Kv factor.
Design/methodology/approach: From the magnitude of the Kv-factor depends tracking or following error. In multi-axis
contouring the following errors along the different axes may cause form deviations of the machined contours. Generally
position loop gain Kv should be high for faster system response and higher accuracy, but the maximum gains allowable are
limited due to undesirable oscillatory responses at high gains and low damping factor. Usually Kv factor is experimentally
tuned on the already assembled machine tool.
Findings: This paper presents a simple method for analytically calculation of the position loop gain Kv. A combined digitalanalog model of the 6-th order of the position loop is presented. In order to ease the calculation, the 6-th order system is
simplified with a second order model. With this approach it is very easy to calculate the Kv factor for necessary position loop
damping. The difference of the replacement of the 6-th order system with second order system is presented with the simulation
program MATLAB. Analytically calculated Kv factor is function of the nominal angular frequency ωe and damping De of the
feed drive electrical parts (motor and regulator), nominal angular frequency ωm and damping Dm of the mechanical
transmission elements, as well as sampling period T.
Research limitations/implications: The influence of nonlinearities was taken with the correction factor.
Originality/value: Our investigations have proven that experimentally tuned Kv factor differs from analytically calculated
Kv factor only 10%, which is completely acceptable.

1.157
Austenite stability in the high strength metastable stainless steels
Pawlak S.J. (Gliwice, Poland)
Purpose: The aim of the present paper was to study the peculiarities of the austenite to martensite phase transformation (AM), which is an essential step in the production technology of the high strength metastable stainless steels.
Design/methodology/approach: The desired control over A-M transformation have been achieved by proper design of the
steel chemistry, cold working and heat treatment.
Findings: For a range of steel compositions, it was shown that severe cold working leads to fully martensitic structures.
Alternatively, the deep refrigeration treatment or heating at about 750°C, are also effective in that respect. Subsequent ageing
treatment of the deformed martensite, or martensite obtained by subzero treatment, develops interesting set of the mechanical
properties.
Research limitations/implications: To fully evaluate the properties of the steels further research is needed, particularly
involved with the cold drawing and ageing response.
Practical implications: The new metastable stainless steels could achieve properties making them competitive to some high
strength steels and alloys - those with not so good combination of formability, strength and corrosion resistance.
Originality/value: Revealed transformation behavior of the complex alloyed austenites makes an essential step in
development of the high strength metastable stainless steels.

1.261
Impact of the charge density of phospholipid bilayers on lubrication of articular cartilage surfaces
Pawlak Z. (Brisbane, Australia), Kotynska J. (Bialystok, Poland), Figaszewski Z.A. (Bialystok, Poland), Olofinjana A.O.
(Jalan Tungku,Brunei), Gadomski A. (Bydgoszcz, Poland), Gudaniec A. (Warsaw, Poland)
Purpose: We attempt to answer the question how some changes in acid - base equilibrium have an impact on the charge
density of a phospholipid bilayer formed during lubrication occurring at articular cartilage surfaces.
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Design/methodology/approach: Liposomes have been used to mimic biological phospholipid membranes on articular cartilage
surface where proteins are bounded, ions are transported, energy is transducted, and cellular processes are taking place. The charge
density of the membrane was determined as a function of pH and electrolyte concentration from the microelectrophoretic method.
Liposome membrane has been prepared as an aqueous solution of NaCl under various pH conditions. Microelectrophoresis was
used to examine the local acid-base equilibrium of the electrolytes with the membrane surface, which can be considered to be an
interface of phospholipids in articular cartilage.
Findings: The effects of the adsorption of ions (H+, OH-; Na+, Cl-), which are present in solution upon electric charge of the
liposome membrane assembled of phosphatidycholine (PC), have also been found to exhibit pH-responsive (quasi-periodic)
behavior.
Research limitations/implications: We hypothesized that the acid-base dissociation behavior in phospholipid bilayers of
articular cartilage is a key to understanding biolubrication processes. For example, similar previous investigators found that the
behavior of a multilayer made of polyisopeptide/hyaluronic acid depends on some of the surface properties such as film thickness,
surface friction, surface wetness and swelling conditions. Future work should consider the adsorption of polyelectrolyte ions, e.g.,
the glycoprotein lubricin and hyaluronan, at the liposome membrane surface involved, assumed that besides the H+ and OH- ions,
the polyelectolyte ions were also engaged.
Originality/value: This liposome membrane is a model for phospholipid bilayers and will be applied for the investigation of
polyelectrolyte ions, e.g. lubricin, in articular cartilage conditions. We demonstrate that knowledge on the acid-base processes
on charged surface is the key to understanding phenomena occurring at interfaces in human joints lubrication, thus pointing to
the biolubrication as a charged interface-controlled process

1.248
Multi-parameter analysis and modelling of engineering surface texture
Petropoulos G. (Volos, Greece)
Purpose: Owing to the complexity of machined surface profiles and the contemporary demands for functional
characterization, multi- parameter analysis of roughness is recommended by international surface metrology standards, as
well as by recent research studies. This article is aimed at presenting a retrospect of works reported by the author on aspects
of machined surfaces along with modelling of various texture parameters.
Design/methodology/approach: Multi-parameter surface analyses according to the international standards ISO 13565-2:
1997, ISO 12085: 1996 and ISO 13565-2:1996, and with the use of non-standardized parameters as well, are performed on
turned and EDM’ ed surfaces of different metallic materials over a wide range of machining conditions in order to study:
conventional and functional parameter characterization, texture variability, anisotropy and the impact of machining factors
on texture parameters. The ultimate goal will be a contribution to surface typology and proposals for selecting representative
subsets of parameters in each case considered.
Findings: The correlation of each parameter selected is examined with the machining conditions; single and multi-statistical
regression models with varying correlation coefficients are developed. New indices to evaluate surface texture anisotropy are
proved to be successful. New typology maps for surface control are developed and reduction of roughness parameters in
appropriate subsets is achieved.
Research limitations/implications: A systematic study of the variation of the parameters selected is conducted regarding
three international standards and some ‘’non-common’’ parameters.
Practical implications: Industrial control will benefit by the formulated parameter models, which possess very high
coefficients of correlation and a minimum number of representative texture parameters.
Originality/value: An integrated view of surfaces obtained by machining processes with quite different physical
characteristics and chip formation mechanisms is achieved in the present surface typology oriented study.

1.335
Complex silumins
Pietrowski S. (Lodz, Poland)
Purpose: The study presents the results of investigations carried out on silumins with additions of Mg, Ni, Cu, Cr, Mo and
W. The silumins containing Mg, Cu and Ni are well-known and commonly used in construction of machines and equipment.
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Design/methodology/approach: Additions of Cr, Mo and W have not been thoroughly investigated yet. They are
considered a new family of innovative cast aluminium alloys.
Findings: In Al-Si systems they form silicides, like Cr3Si, Mo3Si, W3Si and intermetallic phases of Al13Cr4Si4, Al12Mo, Al12W and
AlWSi. The silicides crystallise in cubic lattice of parameters similar to aluminium and silicon.
Research limitations/implications: Therefore they can act as crystallisation substrates and occur as separate phases. The
examinations under the microscope and X-ray microanalysis of the linear and point distribution of elements confirmed the
presence of the above mentioned phases. A combination of two elements, e.g. Cr and Mo, or Cr and W, was observed to
cause the formation of complex silicide layers of Mo3Si and (Cr, Mo)3Si, or Cr3Si as well as (W, Cr)3Si.
Originality/value: The presence of the silicides has been indicated as a possible source of the refinement of α(Al) and β(Si)
phases. The precipitations of these phases and of the intermetallic phases favour a high degree of the silumins hardening. A
characteristic feature is the fact that nucleation and crystallisation of the successive phases takes place at the phase
boundaries formed between the previously precipitated phase and solid solution α. The studies carried out so far have
indicated that in complex silumins at high temperatures crystallise the silicides and peritectic phases of Al12W, AlWSi,
Al12Mo and Al13Cr4Si4. Phases α or β are the next ones to crystallise, followed by complex eutectic α + β +Al(Si, Cr, Mo, W,
Fe). Further crystallise the phases of Mg2Si, Al3Ni and Al2Cu. The silumins presented here are characterised by high
mechanical properties: Rp0,2=320-420MPa, Rm =400-520MPa, A5=0.5-5.0% and elevated hardness of 145-210HB. Further
investigations will be carried out to optimise the chemical composition of silumins and the precipitation hardening process
parameters to produce alloys characterised by optimum combination of strength, ductility and hardness.

1.338
Effect of silicon concentration in bath on the structure and thickness of grey cast iron coating after alphinising
Pietrowski S. (Lodz, Poland), Szymczak T. (Lodz, Poland)
Purpose: This paper presents the results of studies on the effect of silicon content in alphinising bath on the thickness of
diffusion layer „g1” and of coating „g” produced by immersion on the grey cast iron, grade EN-GJL-250. The temperature of
alphinising bath was 750±5°C, and the time of holding the cast iron insert was τ = 180s.
Design/methodology/approach: It has been proved that in the bath of commercially pure aluminium and of AlSi1,5 alloy,
the diffusion layer and coating produced on grey cast iron are of the highest thickness, comprised in a range of g1 =
40÷50µm and g = 220÷230µm., respectively. The diffusion layer produced in these baths is characterised by a compact,
columnar structure of the Al3Fe phase.
Findings: An increase in silicon concentration in the alphinising bath to about 11% changes the structure of diffusion layer into
the faceted one and makes other phases appear as well. Right on the surface of the cast iron insert, the Fe4CSi carbide is present,
followed by the Al12Fe3Si2 phase, on which the Al9Fe3Si2 phase is superimposed. Raising further silicon concentration in bath to
a level well above 11% Si, i.e. to about 17% Si, does not change the phase constitution of the diffusion layer. What it causes is
only a fragmentation (breaking of continuity) of the layer, thus making it useless in the process of producing a layered casting.
An increase in silicon concentration in the alphinising bath in a range of 7÷17% Si reduces the thickness of diffusion layer in a
range of g1 = 38÷22µm and that of coating in a range of g = 155÷92 µm. It is supposed that the decrease in thickness of the
diffusion layer and of coating with the increasing concentration of silicon in alphinising bath is due to a reduced rate of the
reactive diffusion.
Originality/value: This is an immediate effect of the enlarged number of silicon atoms and of the presence of the
precipitates of primary silicon crystals adhering to the surface of cast iron insert. The reason of occurrence of a monophase
structure in the diffusion layer produced in aluminium bath or in bath of AlSi1,5 is the lack of silicon atoms or low
concentration of this element in the region of the surface layer dissolved on cast iron insert.

1.340
Results of cooling of dies with water mist
Pietrowski S. (Lodz, Poland), Wladysiak R. (Lodz, Poland)
Purpose: Intensification of die casting of car silumins wheels with use of the water mist instead of compressed air dies
cooling in low pressure casting process were presented in the paper.
Design/methodology/approach: Examinations of casting process parameters were carried out on the industrial workstation
of casting car wheels under the low pressure and also with Magma computer simulating system.
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Findings: The temperature and the range of its variation were presented in characteristic points of the casting and the cooled
die with use the compressed air and with the water mist. A scheme of the device for generating the water mist cooling the die
and also the pictures of simulation of wheels casting process for researched cooling methods was given.
Research limitations/implications: The manufacturing technologies with the permanent mould.
Practical implications: Using the water mist to cooling of dies in die casting and low pressure casting process to intensify
of cooling the die and to reduce the amount of casting spoilage.
Originality/value: Using the water mist to cooling increases intensity of cooling of the die and the cast. It makes shorter the
cycle of casting process as well as reduces the porosity of casts and increases mechanical properties: Rp0,2, Rm, A5 and HB.

1.339
The crystallization of the aluminium bronze with additions of Si, Cr, Mo and/or W
Pisarek B.P. (Lodz, Poland)
Purpose: The aim of this paper is description of the process of the crystallization of new aluminium bronzes with the
complex silicides of the iron.
Design/methodology/approach: Additions Cr, W, Mo and Si were introduced to create in the microstructure of the
aluminium bronze of the complex silicides of the iron about high mechanical and physical proprieties to the bronze BA1044.
The process of formation the microstructure of the bronze with use of the method of the thermal and derivative analysis
(TDA) was analysed. The examinations under the microscope and X-ray microanalysis of the surface distribution of
elements were conducted.
Findings: From carried research results, that in the aluminium bronze BA1044 after addition Si, Cr, Mo and/or W the phase
κFe, κNi crystallize as the complex silicides of the iron. Elements such as: Fe and Si dissolve first of all in silicides in the
smaller stage in the matrix of the bronze, Mn and Ni they dissolve in matrix and silicides, Cr dissolves in the larger stage in
silicides than in the matrix, W and Mo dissolve in silicides however they crystallize as nanocrystals in the metal matrix and
create with her composite.
Research limitations/implications: Results of investigations of aluminium bronze BA1044 and alloys after adding to him
about 1% Si were introduced in the article and suitably: 1.22 % Cr; 0.82 % Mo; 0.020 % W; 0.60 % Cr, 0.17 % Mo and
0.017 % W.
Originality/value: The original results of the investigations of the crystallization of the new bronzes (innovative materials
and casting technologies) for which the process of arising microstructure the method TDA was not analysed so far were
introduced in the article. The article possesses cognitive values not only essential for researcher but and practician-melters.

1.65
Incremental sheet forming process modelling - limitation analysis
Pohlak M. (Tallinn, Estonia), Majak J. (Tallinn, Estonia), Kuttner R. (Tallinn, Estonia)
Purpose: of this paper is incremental sheet forming (ISF) process modelling. Main attention is paid to limitation analysis.
Two kinds of risks are considered: material failure and tool failure. Aim of the current study is to minimize both risks i.e.
provide limits for safe manufacturing.
Design/methodology/approach: Experimental, numerical and theoretical investigation is performed. The test procedures
are designed for determining FLD and forming force components in ISF process. The ISF process is modeled using FEM
software LS-DYNA (fully integrated shell elements). In numerical analysis the plastic anisotropy is considered (Hill’s
second and Barlat’s higher order yield criteria).
Findings: The influence of plastic anisotropy on two formability characteristics - FLD and forming load components is
studied. In both cases the effect of plastic anisotropy is found to be significant. It is shown that variation of the Lankford
coefficient(s) in range 0.5-3.0 may cause changes on the formability characteristics over ten percent.
Research limitations/implications: Limitations on forming angle, complications with considering elastic spring-back.
Practical implications: The estimates on forming load components can be used for tooling selection in order to avoid tool
failure. The FLD can be used in order to separate safe and unsafe forming areas in ISF process.
Originality/value: An approximate theoretical model is proposed (based on Iseki’s model). Incremental sheet forming
strategies for determining forming limit diagram (FLD) are pointed out.
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1.137
Crystallization process of Ni-base metallic glasses by electrical resistance measurements
Poloczek T. (Netphen-Deuz, Germany), Griner S. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland)
Purpose: The paper presents a crystallization process of Ni68,7Cr6,6Fe2,65Si7,8B14C0,25 metallic glasses. The
Ni68,7Cr6,6Fe2,65Si7,8B14C0,25 metallic glasses were produced by the CBMS method for two different conditions of the casting,
with different cooling rate.
Design/methodology/approach: The crystallization of Ni68,7Cr6,6Fe2,65Si7,8B14C0,25 metallic glasses by methods of electrical
resistance measurements (ERM), differential thermal analysis (DTA), and transmission electron microscopy (TEM) was
studied.
Findings: The investigation has shown, that the conditions of vitrification (different, but higher than critical cooling rate)
influence different course elementary crystallization processes during thermal activation.
Research limitations/implications: The differences in temperature of beginning of elementary crystallization processes of
alloy, as a function of thickness of strip was disclosed.
Practical implications: The electrical resistance measurements method (ERM) can be used for analysis of thermal stability
of metallic glasses.
Originality/value: The paper presents, that the conditions of vitrification influence different course elementary
crystallization processes during thermal activation.

1.221
Comparison of the PVD coatings deposited onto hot work tool steel and brass substrates
Polok-Rubiniec M. (Gliwice, Poland), Lukaszkowicz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Adamiak M.
(Gliwice, Poland)
Purpose: The aim of the research is the investigation of the structure and mechanical properties of monolayers CrN, TiN and
multilayers TiN/TiAlN and Ti/TiAlN coatings deposited by PVD techniques onto the substrate from the X37CrMoV5-1 steel
and CuZn40Pb2 brass.
Design/methodology/approach: The microhardness tests were made on the dynamic ultra-microhardness tester. Tests of the
coatings’ adhesion to the substrate material were made using the scratch test. The wear and friction tests were performed on
a standard pin-on-disc device.
Findings: The monolayer PVD coatings deposited onto hot work steel and brass substrate demonstrate the high hardness,
adhesion and wear resistance. The critical load LC2, which is in the range 32-60 N, depends on the coating and substrate type.
The friction coefficient for the investigated coatings is within the range of 0.33-0.75.
Practical implications: The investigation results will provide useful information to applying the PVD coating for the
improvement of mechanical properties of the hot work tool steels and brass substrates.
Originality/value: It should be stressed that the mechanical properties of the PVD coatings obtained in this work are very
encouraging and therefore their application for products manufactured at mass scale is possible in all cases where reliable,
very hard and abrasion resistant coatings, deposited onto tools steel and brass substrate are needed.

1.185
Anisotropy of physical properties injection moulded parts and its analysis
Postawa P. (Czestochowa, Poland), Gnatowski A. (Czestochowa, Poland)
Purpose: Anisotropy of physical properties in injection mouldings is a phenomenon commonly performing and very
difficult to avoid. However in some cases for its size occurring of diversity of the property the using of such a element is
becoming impossible. Chosen effects of examinations of anisotropy of properties depending on of the place and the method
of the sampling research were presented in the article.
Design/methodology/approach: A Dynamic Mechanical Thermal Analysis method giving possibility in the very precise
solution was take advantage in examinations of differences between samples taken from each places injection moulding part.
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Research samples were cut from the flat plate and then were taken advantage to research. The method of the sampling was
presented in the figure.
Findings: How were presented in the discussion of effects of research in polymer materials processing particularly
thermoplastics polymers, anisotropy of physical properties with indispensable phenomenon. Occurring anisotropy is
involving diversity of durability of each areas of injection moulding part and different behaviour oneself during using.
Samples taken from the beginning of the flow way were marked by better mechanical properties but poor suppressing
properties. However samples taken parallel to the direction of the polymer flow in the mould were marked (in temperatures
over 40 deg) with better suppressing properties.
Practical implications: Analysis of examinations of anisotropy of mechanical and using properties in injection molded parts
(presented in the article) could find practical application in polymer processing industry, both small and large enterprises.
There are many problems with very complicated mouldings and the know-how presented in this article could be very useful
industry application.
Originality/value: New approach to precocious estimation anisotropy of physical properties were present in the paper.

1.305
Analysis of changes in bone cement damping factor and its effect on bone load
Postawa P. (Czestochowa, Poland), Szarek A. (Czestochowa, Poland)
Purpose: The article presents the results of simulations and material-related investigations for bone cement used for
alloplasty of hip joint. Mechanical properties of bone cements are of key importance for a successful surgery and further use
of the joint as well as its behaviour during complex load which appears during patient’s walk.
Design/methodology/approach: One of the methods of thermal analysis for polymeric materials has been used for
investigations. DMTA method is based on the analysis of the signal (reaction) from the deformed material under particular
conditions, at the changeable ambient temperature as well as frequency and amplitude of vibrations. DMTA thermograms
give information on change in storage modulus E’ and the mechanical loss factor tgδ, which is responsible for dissipation of
energy during deformation.
Findings: During simulation investigations ADINA engineering environment has been used; it enabled, at the assumed
boundary and initial conditions, to assess the stress which appears in individual cross-sections of the analysed bone and the
implant fixed by means of bone cement. During the analysis the cross-sections have been presented and the values of the
stress which appears in individual zones have been determined.
Research limitations/implications: Due to high complexity, only the results of simulation software have been used, clinic
trials will be possible not before thorough check and analysis of the obtained results.
Practical implications: Practical application of the results of the investigations described in this paper will be possible after
long and comprehensive clinical trials.
Originality/value: Original value of this paper are the results of tests since such an analysis has never been conducted by
scientific environment working on this subject.

1.186
DMTA method in determining strength parameters of acrylic cements
Postawa P. (Czestochowa, Poland), Szarek A. (Czestochowa, Poland), Koszkul J. (Czestochowa, Poland)
Purpose: The paper presents the results of investigations of dynamic properties for bone cement with different fillers by
means of DMTA method. Addition of any substance causes the change in mechanical properties. Pure PALAMED® material
and material filled with four different fillers have been analysed.
Design/methodology/approach: One of the methods of thermal analysis for polymeric materials has been used for
investigations. DMTA method is based on the analysis of the signal (reaction) from the deformed material under particular
conditions, at the changeable ambient temperature as well as vibrations frequency and amplitude. DMTA thermograms give
information on change in storage modulus E’ and the mechanical loss factor tgδ, which is responsible for dissipation of
energy during deformation. Pure cement as well as the cement filled with: BiO-OSS and PORESORB bone graft substitute
materials, Al2O3 ceramic material and powdered animal bones. Method of specimen preparation and proportion in which the
specimens were prepared are presented in the text.
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Practical implications: As it results from the literature analysis, no investigations of such a wide group of fillers, both
organic and inorganic have been carried out yet. The investigations enabled the storage modulus and tgδ to be determined for
each of the prepared materials, thus to indicate the material whose properties enable this material to be used in further
alloplasty surgeries for hip joint. Practical application of the results of the investigations described in this paper will be
possible after long and comprehensive clinical trials.
Originality/value: Original value of this paper are the results of tests since such an analysis has never been conducted by
scientific environment working on this subject.

1.345
Examining the hardness of the high density polyethylene with method of the cone
Pusz A. (Gliwice, Poland), Michalik K. (Gliwice, Poland)
Purpose: The purpose of this article is to present results of examining the hardness of the high density polyethylene with
method of the cone.
Design/methodology/approach: In the article a method of the cone was used for examining the hardness of the polythene of
high density.
Findings: The method of the cone it is possible to examine small samples and he allows for more exact measurements than
different methods of examining the hardness.
Research limitations/implications: The methods presented in this paper differ in the size and the shape of the indenter. The
choice of the method of the measurement of the hardness in case of crystalline polymers is difficult since none of known
methods has the right measuring resolution. The method of the cone is solving in the case of examining polymers. The
method of the cone isn’t limited only to polymer materials
Practical implications: Presented method can be applied for other materials in the future.
Originality/value: The expressed method can be applied in the future for developing the research on the hardness of
polymers.

1.70
Sensitivity analysis in life prediction of extrusion dies
Qamar S.Z. (Al-Khodh, Oman), Pervez T. (Al-Khodh, Oman), Siddiqui R.A. (Al-Khodh, Oman), Sheikh A.K. (Dhahran, Saudi
Arabia), Arif A.F.M. (Dhahran, Saudi Arabia)
Purpose: Building up on the fracture mechanics (Paris law for crack propagation) based fatigue life prediction model
developed earlier by the authors, Monte Carlo simulation has been performed to evaluate sensitivity of die life related to
important geometrical and material parameters. Stochastic nature of various fatigue-related die parameters is used to reflect
their variability.
Design/methodology/approach: Life of the die is one of the most important factors affecting productivity and profitability
in hot extrusion of metals. It has been reported in earlier works by the authors that extrusion dies most often fail by fatigue
fracture. Experimental studies have shown that cracks preexist in dies due to various factors including heat treatment,
machining, and surface hardening. High levels of repeated mechanical and thermal loads result in crack propagation leading
to ultimate fracture failure.
Findings: Findings of the sensitivity analysis are that fracture life of an extrusion die is very sensitive to initial crack size,
section thickness, profile outer diameter and billet length; moderately sensitive to Paris constant and extrusion ratio; and only
slightly sensitive to fracture toughness and ram speed.
Practical implications: The study can be of direct utility in extrusion die design improvement, formulation of an optimum
die replacement strategy, etc.
Originality/value: The paper provides basis for a deeper understanding of the factors responsible for fracture failure of an
extrusion die exposed to thermo-mechanical fatigue environment.
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1.66
Heat treatment of a hot-work die steel
Qamar S.Z. (Al-Khodh, Oman), Sheikh A.K. (Al Khoudh, Oman), Arif A.F.M. (Al Khoudh, Oman), Pervez T. (Al-Khodh,
Oman), Siddiqui R.A. (Al-Khodh, Oman)
Purpose: This paper reports results of in-house experimentation and an exhaustive literature search on heat treatment of H13
tool steel. Heat treatment strategy practiced by the industry is described in detail. Effect of various types of heat treatment on
fracture toughness and hardness is also analyzed.
Design/methodology/approach: Because of its versatility and wide applications, aluminum has been dubbed as the metal of
the millennium. Commercial extrusion of aluminum alloys is a cyclic hot-working process. The magnitude of the thermal and
mechanical stresses generated in the die and relevant tooling is therefore a major factor in extrusion. The die and mandrel (used
for hollow profiles) are the most important tools subject to wear and are, at the same time, the most highly stressed tools in
extrusion. For reliability and durability of an extrusion die, the load carrying capacity of the tool steel, its high-temperature
fatigue properties, and its wear resistance become critically important. To withstand large stresses, the steel should have high
strength and toughness, and to resist wear it should have high hardness and surface integrity. This combination of high
toughness and high hardness is usually achieved through specific heat treatment and surface hardening sequences.
Findings: Toughness (expressed in terms of plane-strain fracture toughness KIC or Charpy impact energy CVN) and
hardness (HRC) of H13 steel vary in a nonlinear manner against tempering temperature. Toughness shows a decreasingincreasing trend, while hardness exhibits an opposite increasing-decreasing pattern with increasing tempering temperature.
Research limitations/implications: Optimum heat treatment strategy for commercial aluminum estrusion dies (H13 steel)
appears to be tempering in the 525-550ºC temperature range, to get the best combination of high toughness and high hardness
Originality/value: Experimental data from closely monitored heat treatment and mechanical testing has been added to the
available published data. Careful and judicious extrapolatiopn-intrapolatioon has also been carried out to complete the data
matrices. Analysis of the resulting variation pattersns provideds a good scientific foundation for devising an optimal heat
treatment strategy.

1.175
Microstructure stability of the PtRh alloys used for catalytic ammonia oxidation
Rdzawski Z.M. (Gliwice, Poland), Stobrawa J.P. (Gliwice, Poland), Szynowski J. (Gliwice, Poland)
Purpose: The aim of this work was to investigate the possibility of increasing performance of the PtRh alloys used in
industrial processes of catalytic ammonia oxidation.
Design/methodology/approach: In order to reach this objective, the extensive studies have been carried out, which were
aimed at better understanding of the phenomena taking place on a surface and inside the wires of catalytic gauzes during the
process. The electron microscopy methods (SEM, TEM, HRTEM), optical microscopy and microanalysis were used to
examine the alloys under investigation.
Findings: It was found that the performance and lifetime of the catalytic gauzes is closely related with structural stability of
the alloys and with the stability of parameters of the ammonia oxidation process.
Practical implications: The PtRh10-based alloys modified with boron and yttrium have been developed, which are
characterised by more stable structure than the classical PtRh10 alloy and enable significant reduction of the grain growth
effect during the use of the gauzes. This should contribute to the improvement of the process efficiency and selectivity, and
increase the lifetime of the catalytic gauzes.
Originality/value: The developed alloys are new and original.

1.153
The signal connections in robot integrated manufacturing systems
Reclik D.R. (Gliwice, Poland), Kost G. (Gliwice, Poland), Swider J. (Gliwice, Poland)
Purpose: The main goal of this paper is that, the robot integrated manufacturing systems are more popular and useful in the
industry. Moreover, the communication in those systems might be realized by many different data exchange solutions. Using
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this kind of solution causes the data exchange incompatibility. This paper deals with different ways in informatics
connection of all of the components in robot integrated manufacturing system.
Design/methodology/approach: Incompatibility is a result of usage many different communication systems between
components in lathe center. The way of mutual signal connections were the target of researches.
Findings: As a result of scientific work, the universal and compatible informatics connection system of the robot lathe
center was created.
Research limitations/implications: The project of the data exchange system is confined to PROFIBUS DP lan.
Practical implications: The result of the researches was developing a technical element choice procedure of the data
exchange depending on transport means quantity and system composition in the robot lathe system.
Originality/value: This is a brand new paper, which describes internal systems of data exchange in robot integrated
manufacturing system in example of automatic lathe center.

1.26
Crack initiation and propagation in FeAl matrix
Renowicz D. (Katowice, Poland), Skrzypek S.J. (Cracow, Poland)
Purpose: of this paper is evaluation of macroscopic and microscopic residual stresses and their influence on nucleation and
development of cracking in Fe-Al-C cast alloy
Design/methodology/approach: In the case of particular chemical composition of Fe-Al-C alloy phenomena of its selfdisintegration appears. Fracture mechanic methods with additional consideration of residual stresses were applied. The last
one was measured by X-ray diffraction method.
Findings: Measurnaments and calculations proved that crack nucleation and development is controlled by diffusion of
hydrogen and oxygen to chemical reaction with Al4C3 precipitations. This process is enhanced by existing residual stresses.
When total stress approaches to critical stress level the cracks gradually develops.
Research limitations/implications: Microstructure of high-aluminium alloy (35.5 wt.% Al) consisted of brittle matrix with
Al4C3 precipitations. Microstructure of this matrix appeared in a form of intermetallic compound as a superlattice FeAl.
Practical implications: These kind of intermetallics is practically applied in high temperature working machine
components. In many cases they are under high level of residual stresses. Any progress in describing of cracking in this type
of microstructure has real practical importance. Modeling of crack nucleation and farther its growth using finite elements
method confirmed with real measurements make an interesting approach in characterization of cracking of the alloys .
Originality/value: Morfology of Al4C3 precipitation in FeAl superstructure alloy and its self-disintegration process can be
ruled by chemical composition and solidification conditions. The elaborated physical model of cracking can be used to
estimate durability of this Fe-Al-C alloy.

1.75
Microstructural refinement of Al before compression with oscillatory torsion process
Rodak K. (Katowice, Poland)
Purpose: The present study is aimed at a quantitative description of microstructural parameters as a average subgrain size,
subgrain width and length of Al deformed by using compression test at ε= 0.8 with the next annealing. Conventional
compression followed by annealing as a preliminary stage for compression with oscillatory torsion should contribute to
refining grain size.
Design/methodology/approach: Al samples were compressed in room temperature to a true strain of 0.8 and next annealed
at 250 °C for 1 min and 1h. Structural investigations were conducted by using light microscopy (LM) and transmission
electron microscopy (TEM).
Findings: Compression leads to the formation of elongated subgrains bounded by microbands. The average subgrain size
increase steadily with annealing time. The aspect ratio (R) of the grain length and the grain width is high initially especially
for the as compressed materials and decreasing significantly after annealing. On annealing the deformed material, dislocation
recovery occurs, leading to reductions in dislocation density both at grain boundaries and within the grains. Some of the
dislocations arrange to form small eqiuaxed subboundaries.
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Research limitations/implications: An increase of the contribution of grain boundary (by using method of preliminary
refining structure of Al) to the deformation process by compression with oscillatory torsion may influence on more refining
Al structure than compression with oscillatory torsion only.
Originality/value: Contributes to research on deformation procedure to achieve a refine structure of metals.

1.74
Microstructure of ultrafine-grained Al produced by severe plastic deformation
Rodak K. (Katowice, Poland), Pawlicki J. (Katowice, Poland)
Purpose: The structure of Al subjected to severe plastic deformation by means of compression with oscillatory torsion and by
combined method (compression followed by compression with oscillatory torsion) were investigated.
Design/methodology/approach: Al samples were deformed at torsion frequency (f) changed from 0 Hz (compression) to
1.6 Hz under a constant torsion angle (α) ≈6o and compression speed (v)=0.1mm/s. For combined methods the samples were
compressed for strain ε= 0.7 and next deformed at mentioned parameters of compression with oscillatory torsion. Structural
investigations were conducted by using light microscopy (LM) and transmission electron microscopy (TEM).
Findings: The structural analysis made by TEM shows that the processing by compression with oscillatory torsion ensures
obtaining a structure (at selected parameters) with a mean grain size ≈ 1.6µm. Combined methods of deformation lead to
grain refinement to about ≈ 0.9µm moreover material with uniform ultra-fine grained (UFG) microstructure was obtained.
Research limitations/implications: The understanding in refinement of Al structure could help to modify the process and
design deformation parameters.
Practical implications: The knowledge of the characteristic features of unconventionally deformed materials will provide the
usefulness of the employed method to produce materials having the desirable functional properties.
Originality/value: Oscillatory compression is a deformation procedure applied to achieve large strains. However there is no
studies on evolution of the microstructures during deformation by using mentioned mode. This paper provides these
information’s.

1.334
Contribution to study and development of PM stainless steels with improved properties
Rosso M. (Torino, Italy)
Purpose: of this paper is to present the studies performed at Politecnico di Torino aimed to the development of innovative
composition of PM duplex stainless steels characterized with very high and unique mechanical and corrosion resistance
properties. Previously a base research to attain improvement of quality and performances of sintered AISI 316L has been
developed. Moreover the possibility to enhance mechanical and corrosion resistance properties through contact infiltration or
through the use of reactive sintering techniques has also been demonstrated and discussed.
Design/methodology/approach: The duplex compositions have been obtained using austenitic AISI 316L and AISI 410L as
starting base powders. While AISI 316L stainless steel samples have been manufactured using different combinations of
compacting pressure and sintering parameters, or a modified composition able to allow reactive sintering process, as well as
the contact infiltration with bronze.
Findings: The studies have been forwarded towards the static and dynamic mechanical properties, as well as the corrosion
behavior. Lowering the porosity level and increasing the sintering degree, by use of higher compacting pressure or sintering
temperature, is of great effectiveness, especially from the point of view of mechanical properties. Moreover, the innovative
duplex composition are very promising.
Practical implications: according to achieved results, duplex stainless steels can be obtained starting from austenitic of
martensitic stainless steel powders by simple addition of single elements, through a process in vacuum. Concerning
traditional austenitic grades, the obtained results demonstrate the benefits of contact infiltration and of reactive sintering
techniques to sinter stainless steels components having higher density and better mechanical and corrosion resistance
properties than the traditional compositions, compacted at high pressure and sintered at elevated temperature.
Originality/value: very promising results have been obtained with special compositions able to allow the production of real
duplex alloys, as well as with a modified composition of AISI 316L grade able to realize a reactive sintering process.
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1.281
Investigations of causes of dumping conveyor breakdown
Rusinski E. (Wroclaw, Poland), Czmochowski J. (Wroclaw, Poland), Moczko P. (Wroclaw, Poland)
Purpose: The main purposes of the paper are to discuss designing and exploitation problems of machines used in strip mines
and investigation of its reasons based on steering frame brake-down of the dumping conveyor.
Design/methodology/approach: Numerical and experimental approach was used to investigate reasons of the break-down
of the dumping conveyor. Numerical simulations based on the finite element method were used. Fractographic and
microscopic evaluation and chemical analysis, were used to perform material evaluations. The objectives are achieved by
analysis of the numerical simulations results of the broken part of machine and data coming from material evaluations. Based
on the mentioned results conclusions concerning results of the failure were given. Additionally the new design of the
steering frame half-shafts systems was discussed
Findings: The causes of break-down of the steering frame of dumping conveyor were found. Designing and manufacturing
problems were the main reasons of the failure. The half shafts systems in undercarriages of the open pit machines are prone
to break-downs. They require detailed analysis to be successfully implemented into steering system. Recommendations for
the single shaft system are given in the paper.
Research limitations/implications: in the half-shaft undercarriage system, the friction in the supporting areas limits
horizontal forces acting on safetying. Investigations of the static and sliding friction coefficients should be performed to
estimate correct forces and optimal designing rules.
Practical implications: The study provides practical implication into designing of half-shafts undercarriage systems and their
safetyings. Discussed design of the safetying should be redesigned or the half-shaft system should be changed into one shaft design.
Originality/value: The paper provides information backed by evaluation and test results, stating the nexus of causes of the
dumping conveyor failure. The experimental and numerical approaches show relationship between designing and
manufacturing process of machines. This can be helpful for the designers and researchers looking for reasons, methods of
investigations or how to prevent failures of similar machines.

1.100
Increasing SPD effectiveness by changing deformation process in the first pass through the ECAP die
Rusz S. (Ostrava, Czech Republic), Malanik K. (Frydek - Mistek, Czech Republic), Klos M. (Ostrava, Czech Republic),
Kedron J. (Ostrava, Czech Republic)
Purpose: of this paper Technology ECAP belongs to the most efficient technologies for production of materials with ultrafine grained structure. Its disadvantage consists in necessity to make 4 to 5 passes through the channel of forming tool in
order to obtain high degree of deformation needed for grain disintegration.
Design/methodology/approach: Newly proposed geometry of the channel makes it possible to achieve up to double amount
of deformation during the first pass through deformation tool.
Findings: In this manner it is possible to obtain much higher efficiency of the whole process. It is a completely new
approach to development of this technology.
Research limitations/implications: implications New geometry of tool has been designed which represents the first step
toward application of the given equipment in semi-industrial conditions.
Practical implications: Obtained results form good pre-requisite for further development of technology for production of
ultra-fine grained materials.
Originality/value: Achievement of high amount of deformation already at the first pass through the modified ECAP tool.
This will create an ultra-fine grained structure, which makes it possible to obtain required mechanical properties of formability
with much lower number of passes. New findings will be applied in the field of forming.

1.115
The influence of wall thickness on the microstructure of HPDC AE44 alloy
Rzychon T. (Katowice, Poland), Kielbus A. (Katowice, Poland)
Purpose: The main objective of this study was determination of influence of wall thickness on the microstructure of die-cast
magnesium alloy containing aluminum and rare earth elements.
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Design/methodology/approach: The study was conducted on die-cast magnesium alloy containing 4% wt. aluminum and 4
% wt. mixture of rare earth elements (mischmetal) in the die-cast condition. The mischmetal includes cerium, lanthanum,
neodymium and praseodymium. The microstructure was characterized by optical microscopy (Olympus GX-70) and a
scanning electron microscopy (Hitachi S3400) equipped with an X-radiation detector EDS (VOYAGER of NORAN
INSTRUMENTS). The phase identification of these alloys was identified by X-ray diffraction (JDX-75). Quantitative
examination was conducted using the “MET-ILO” automatic image analysis programme.
Findings: The decreasing of wall thickness of die-cast AE44 leads to grain size decrease and emergence new intermetallic
phases in microstructure of this alloy. With increasing thickness higher porosity was observed in alloy.
Research limitations/implications: Future researches should contain investigations of the influence of die-cast parameters
on microstructure and porosity.
Practical implications: AE44 magnesium alloy is used in automotive industry. Moreover, this alloy has a new potential
application and results of investigations may be useful for preparing optimal technology of die casting and designing parts of
car engine.
Originality/value: The results of the researches make up a basis for the next investigations of magnesium alloys with
addition of aluminum and rare earth elements designed to exploitation at temperature to 200°C.

1.60
Structural and quantitative analysis of die cast AE44 magnesium alloy
Rzychon T. (Katowice, Poland), Kielbus A. (Katowice, Poland), Dercz G. (Katowice, Poland)
Purpose: The main objective of this study was development of determination of phase fraction methodology in cast
magnesium alloy containing aluminum and rare earth elements.
Design/methodology/approach: The study was conducted on magnesium alloy containing 4 %wt. aluminum and 4 %wt.
mixture of rare earth elements (mischmetal) in the as-cast condition. The mischmetal includes cerium, lanthanum,
neodymium and praseodymium. In this study, several methods were used such as: optical light microscopy, quantitative
metallography, scanning electron microscopy and X-ray diffraction. The Rietveld method with Hill and Howard procedure
was applied for determination of lattice parameters and phase abundance.
Findings: The microstructure of investigated alloy consists of α-Mg solid solution, globular, lamellar and acicular
precipitations of Al11RE3 and Al2RE phases. The results show that the accurate determination of phase contents in AE44
alloy can not perform using quantitative metallography. In this purpose X-ray investigations should be applied.
Research limitations/implications: Developed methodology will be used to quantitative phase analysis of investigated
alloy after creep tests and die cast with different parameters.
Practical implications: AE44 magnesium alloy is used in automotive industry. Moreover, this alloy has a new potential
application and results of investigations may be useful for preparing optimal technology of die casting.
Originality/value: Procedure described in this paper may be useful as the best experimental techniques for quantitative
phase analysis of the intermetallic phases occurring in the AE series magnesium alloys.

1.351
Energy absorption capacities of square tubular structures
Saied R. O. (Benghazi, Libya), Shuaeib F.M. (Benghazi, Libya), Hamouda A.M.S. (Doha-Qatar, Qatar)
Purpose: The purpose of the paper is to presents a study of the energy absorption of square tubular structures.
Design/methodology/approach: Tubes of three materials namely, mild steel, glass reinforced composite and Kevlar
reinforced composite were used to observe their deformation and energy absorption characteristics. The tubular structures
energy absorption characteristic was reviewed from both the materials and structural points of view. Axial crushing tests
were carried out on the tubes under quasi-static loading condition.
Findings: The load-displacement curves of the tested tubes were presented and described. In addition, the deformation
processes of the tubes was analyzed and evaluated. Several fracture modes of the crushed tubes were observed in most cases.
Research limitations/implications: It has been found that parameters such as thickness, type of fiber and length of tubes
has a considerable effect on the crushing characteristic of collapsed tubes
Originality/value: Description of crushing behavior of the energy absorption characteristic of glass/polyester and
Kevlar/polyester thin-walled composite square tubes under quasi-static axial crushing load.
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1.362
STM probing of the electronic state of highly oriented pyrolytic graphite (HOPG)
Sarraf H. (Liberec, Czech Republic) Skarpowa L. (Liberec, Czech Republic), Louda P. (Liberec, Czech Republic)
Purpose: The purpose of this research paper is focused on probing of the electronic state of condutive highly oriented
pyrolytic graphite (HOPG).
Design/methodology/approach: Scanning tunneling microscope (STM) and its spectroscopic mode, scanning tunneling
spectroscopy (STS) using mechanically sharpened Pt/Ir tip has been carried out for probing of the electronic state of graphite
(HOPG) at the nanometer scale in air at room temperature.
Findings: STS spectra revealed obvious dependence of the separation between tip and HOPG surface. The change in surface
electronic state induced by the approach of the tip to the HOPG surface was resulted as caused by the deformation of HOPG
surface. The attractive force presents between the tip and HOPG surface is concluded as the major factor that causes the
separation of the surface layer of HOPG and induces a difference in the local density of states (LDOS). The relationship
between tip and HOPG surface is illustrated along with the interpretation of the results.
Research limitations/implications: Due to the operation of the STS measurements in air, it is difficult to obtain qualitatively
good STS spectra with high spatial resolution and high energy resolution. In order to overcome these difficulties, in this study we
suggest that image data under reference conditions should be taken many times intermittently during of the process to ensure that
no serious deterioration occured in the surfaces of either the sample or the tip.
Practical implications: Previously, the electronic state and its relationship with surface deformation of conductive HOPG
were not investigated at room temperature in aerial atmosphere by STM and its spectroscopic mode STS together in more
details. Therefore, this speculation motivated the present study.
Originality/value: Results of the STM measurements present that tip-sample relationship, i.e. the current distance between
the tip and the surface plays an important role in the formation of the electronic state and also deformation of HOPG surface.
This paper could be of an interest to scientists and people dealing with STM to examine surface properties of different
materials and for different industrial purposes.

1.361
Surface modification of carbon fibers
Sarraf H. (Liberec, Czech Republic), Skarpova L. (Liberec, Czech Republic), Louda P. (Liberec, Czech Republic)
Purpose: The purpose of this research paper is focused on the state-of-the-art of the surface modification of polyacrylonitrile
(PAN) based carbon fibers using different methods such as chemical and plasma techniques, so as to control the increase in
surface roughness in order to improve the fiber/matrix interface of fiber reinforced polymer composites.
Design/methodology/approach: The surfaces of carbon fibers were chemically and physically treated using nitric and
hydrochloric acids, as well as cold plasma in argon and oxygen atmospheres, and the changes on their surfaces evaluated. The
physicochemical characteristics and morphological changes of the surfaces were investigated by tensile strength tests, SEM, AFM,
Raman spectroscopy and XPS.
Findings: The nitric acid treatment was found to cause the most significant chemical changes on the carbon fiber surface,
introducing the largest number of chemical groups and augmenting the roughness. The oxygen plasma treatments caused ablation
of the carbon fiber surface, removing carbon atoms such as CO and CO2 molecules. In addition, the argon plasma treatment
eliminated defects on the fiber surface, reducing the size of critical flaws and thus increasing the fiber’s tensile strength.
Research limitations/implications: The wide range of measurement uncertainties found for all chemically treated samples
was due to the heterogeneous chemical attack that occurred preferentially in the outermost area of the fiber tow, which
caused more profound changes in the outer fiber. This heterogeneous attack resulted from the great number of filaments (~
12000) in the tow of fibers, which made it difficult for the acid to reach the core of the tow.
Practical implications: A comparative analysis indicated that the chemical treatment proved more reliable, since it is easier to control
the variables by this method (time, concentration of the acid, temperature) than by the plasma treatment (gas flow) technique.
Originality/value: The results from two different processing techniques were subjected to more detailed characterization
using of different analytical techniques. This paper could be of an interest to people who dealing with surface engineering of
composite materials, where the inteaction between carbon fibers and the matrix of composite plays an important rule for
improving of reinforcement and mechanical properties of final products with high potential application for different
industrial sections.
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1.162
IDSS used as a framework for collaborative projects in conglomerate enterprises
Shevtshenko E. (Tallinn, Estonia), Karaulova T. (Tallinn, Estonia), Kramarenko S. (Tallinn, Estonia), Wang Y. (Orlando,
United States)
Purpose: of this paper is to summarize the application study of the general framework of intelligent decision support system
(IDSS) to collaborative projects in conglomerate enterprises. Today’s market competition requires project managers to make
correct decisions fast. In some situations, even with the knowledge of how to find right information and which decision
making methods to apply, people do not have enough time to make right decisions at the right time. In this paper, the
framework of an IDSS system to support real-time collaboration and enable seamless data exchange is presented. The IDSS
system is able to support the information flow between internal and external sources. Data are shared, prepared, and
streamlined to appropriate analytical tools. A case study of manufacturing projects in a specific European shipbuilding
conglomerate is used to illustrate the process and usefulness of IDSS in combination with Enterprise Resource Planning
(ERP) systems.
Design/methodology/approach: A model of internal and external information flows is proposed for enterprise information
management. The important roles of facilitation and organization that the IDSS plays are demonstrated. In the case study
examples of manufacturing projects analysis are given with the known methods, including Analytical Hierarchy Process and
Bayes rule.
Findings: It was found that IDSS is an essential component to enhance decision makings with complex information flows in
large conglomerates. Main conclusions is to show what we will achieve through IDSS systems, to show how perform
analysis in logical way.
Research limitations/implications: The functionality of the developed framework is limited by the willingness of
management style and culture changes in companies, as well as the level of interoperability between commercial software
components.
Practical implications: Project engineers and managers need to adapt to the new IT-based working environment. Intensive
use of software tools may become the major challenge for those who cannot absorb information based on the new format of
information presentation.
Originality/value: The proposed new information management model and the framework of IDSS system enable ease of
data sharing and processing by internal and external stakeholders in decision makings. The collaborative decision making
consists of different parts: the management of information flow, the preparation of data for decision making, and actual
decision making supported by several methods.

1.117
Study on new float polishing with the MCF
Shimada K.S (Fukushima, Japan), Matsuo Y.M (Kosai, Japan), Yamamoto K.Y (Kosai, Japan), Zheng Y.Z (Fukushima, Japan)
Purpose: As a continuation of a previous paper [1], the report demonstrates the various possibilities of float polishing
utilizing the present improved magnetic compound fluid (MCF). The MCF developed by one of authors, Shimada, in 2001,
was improved by the addition of α-cellulose, thereby achieving a clearance as great as 8mm as shown in another paper [1].
The present paper describes the possibility of the application of the MCF float polishing technique with α-cellulose.
Design/methodology/approach: First, the results obtained under various polishing conditions of the MCF float polishing
technique are described. These conditions include the various shapes of the magnet employed in the polishing tool, magnetic
field strength, the concentration of α-cellulose, the motion of the specimen, the existence of a magnet fixed underneath the
polished specimen, and initial surface roughness. Secondly, the present MCF float polishing technique can be used in many
types of polishing, including polishing the inner surface of an acrylic resin tube, a wide flat surface through the use of a
orbital polishing tool, and simultaneous float polishing of all surfaces of a three-dimensional complex shape. In addition, as
other examples, the polishing on the integrated circuit (IC) substrate is shown.
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Findings: By the various polishing conditions of the MCF float polishing technique, the polishing effect is changed. On the
other hand, as for the many applications of the MCF float polishing, inner surface, wide flat surface, rough initial surface,
three-dimensional complex shape and IC substrate can be polished.
Research limitations/implications: The data under various polishing conditions of the MCF float polishing technique helps
to clarify the present polishing technique’s possible practical applications. As shown in a previous paper [1], since MCF
contains long magnetic clusters, the present polishing technique allows float polishing with large clearance. Therefore, many
applications of the MCF float polishing are useful in the polishing fields.
Practical implications: The present study indicates the practical application in the polishing.
Originality/value: The present technique of MCF float polishing is new in the field of float polishing. In addition, the
ordinary float polishing technique having large clearance has not been proposed. Therefore, the present paper is very useful
in the polishing field.

1.118
Superplasticity in titanium alloys
Sieniawski J. (Rzeszow, Poland), Motyka M. (Rzeszow, Poland)
Purpose: The paper reports characteristic of superplasticity phenomenon in titanium alloys and possibility of its
applications.
Design/methodology/approach: The main objective of the paper is to show features of superplastic forming of titanium
alloys and current research trends aiming at widespread application of this technology.
Findings: In the paper characteristic of selected superplastic titanium alloys was presented. The effect of microstructural
parameters on superplasticity was considered too. Mechanical properties of superplastic deformed titanium alloys,
determining criteria of their potential applications, were also addressed.
Research limitations/implications: Application of superplastic forming (SPF) in industry is limited due to long time and
high temperature of the forming process. In the paper directions of the studies were presented which can lead to increase in
effectiveness of the process.
Practical implications: SPF enables manufacturing of complex shape details in one-step technological operation. Together
with diffusion bonding (DB) it offers particular advantages making possible to manufacture complicated multilayer
structures.
Originality/value: The paper summarizes achievements of the studies on the superplasticity of Ti alloys, emphasizes the
role of microstructural parameters and methods of their modification leading to better results and economics of SPF.

1.331
Liquid phase deposition methods monitoring techniques influence for solid substrates and thin metal oxide films
properties
Valiulis A (Vilnius, Lithuania), Silickas P. (Vilnius, Lithuania)
Purpose: Liquid phase deposition (LPD) method is a useful method to create thin oxide films from aqueous solutions under
ambient conditions. Deposition of ceramic layers on polymers is a technological challenge because of polymer sensitivity to
chemicals and high temperature processing.
Design/methodology/approach: The work attempts to elucidate the role of the substrate during LPD of TiO2 films by using
Kapton with different types of surface treatments.
Findings: Was found that small differences in pH, temperature, and solution composition can lead to dramatic differences in
the film’s crystallinity, adherence, and growth rate. Thin films are very smooth, uniform with small amount of cracks.
Research limitations/implications: Independent of technique and substrate, film thicker than a few hundred nm exhibited
cracks, attributed to stresses that result during drying of the film.
Originality/value: Techniques for monitoring the surface chemistry of the solid substrate and the deposited ceramic film
have been developed.
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1.341
Computer simulation of microstructure transformation in heat treatment processes
Smoljan B. (Rijeka, Croatia), Smokvina Hanza S. (Rijeka, Croatia), Tomasic N. (Rijeka, Croatia), Iljkic D. (Rijeka, Croatia)
Purpose: Most often used methods for prediction of austenite decomposition are described and analysed.
Design/methodology/approach: The austenite decomposition prediction is usually based on continuous cooling transformation
(CCT) diagrams. The next method is based on semi-empirical approach based on the Scheil’s additivity rule. The third method is
based on time, t8/5, relevant for microstructure transformation measured on Jominy-specimen. Very good results are obtained by
artificial neural network (ANN) with learning rule based on the error backpropagation algorithm.
Findings: By the comparison of application ability of investigated methods in mathematical modelling and computer
simulation of austenite decomposition during the cooling of low-alloyed steel, it can be concluded that everyone method
gives different results, and minimum variation in elemental composition and history of cooling may produce extremely
different results in microstructure portion. Very good results were achieved by the method, which applies the Jominy-test
results. In this method the additivity rule and specific performance of Jominy-test has been combined.
Research limitations/implications: The investigation was performed on low-alloyed steels.
Practical implications: The results of prediction of microstructure transformations could be used for prediction of mechanical
properties after a heat treatment and of generation of stresses and strains during a heat treatment.
Originality/value: The ability and applicability of potential methods of austenite decomposition prediction in general
mathematical modelling of heat treatment of steel are carried out. The finding of this paper will be so useful in development
new algorithms in mathematical modelling and computer simulation of heat treatment of low-alloyed steels.

1.245
FEM modelling of fatigue loaded bolted flange joints
Smolnicki T. (Wroclaw, Poland), Rusinski E. (Wroclaw, Poland), Karlinski J. (Wroclaw, Poland)
Purpose: The main purpose of this paper is to describe the modelling of large flexible objects in which bolted joints are used
and also to present a new FEM calculation methodology of these objects.
Design/methodology/approach: In bolted flange joints of flexible constructional elements, bolts are subject not only to
tension and torsion but also to bending. Identification of straining of each bolt is only possible by means of numerical
methods e.g. the finite element method FEM. In case of large objects, the calculation problem is faithful projection of the
phenomena taking place in direct zone of the contact of screw-nut pair. The application of global equivalent models of the
whole joint is necessary, to make it possible to precisely determine internal loads in individual bolts and then local models to
determine stress fields necessary to assign durability.
Calculation methodology based on the construction of two coherent models has been described: global - of an entire flange
joint, and local - of a single bolt joint.
Findings: The elaborated methodology was applied to estimate the flange joint in the heat exchanger with rotating heating
surfaces that was subject to damage. The causes of damage of flange joint were found.
Practical implications: Used methodology of FEM modelling of bolted flange joints based on two coherent models may be
applied for different similar objects. The paper provides detailed description of methodology steps.
Originality/value: The described methodology may be successfully applied to the analysis of large objects, however,
significant geometric features with dimensions small in relation to dimensions of the whole object. Thanks to the application
of two coherent models, it is possible to reflect all essential phenomena in the FEM model, both in the global scale - of the
entire object, and local – a significant fragment of the joint.

1.197
Quality management in development of hard coatings on cutting tools
Sokovic M. (Ljubljana, Slovenia)
Purpose: In this paper, an attempt is made to establish the general model of quality management also to the field of
development and introducing of hard coatings on cutting tools.
Design/methodology/approach: The conventional PVD and CVD methods have its limitations and that innovative
processes are essential within the framework of an environmentally oriented quality management system. Meeting the
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requirements of ISO 9000 and ISO 14000 standards, the proposed model ensures the fulfilment of the basic requirements
leading to the required quality of preparation processes and the quality of end products (hard coatings).
Findings: One of the main pre-requisites for successful industrial production is the use of quality coated cutting tools with
defined mechanical and technological properties. Therefore, for the development and introduction of new coated cutting tool
(new combination of cutting material and hard coatings), it is necessary to carry out a number of studies with the purpose to
optimize the coatings composition and processing procedures, and also to test new tools in working conditions.
Research limitations/implications: The requirements from industry: produce faster, better, safety and more ecologically, force
us to develop new effective tools and innovative technologies. This provides a technological challenge to the scientists and
engineers and increases the importance of knowing several scientific disciplines.
Practical implications: The quality of a company’s product directly affects its competitive position, profitability and credibility in
the market. Quality management system must undergo a process of continuous improvement, which extends from the deployment of
preventive quality assurance methods to the application of closed loop quality circuits.
Originality/value: Design of the original and structured model of quality management system for successful development,
producing and involving of new coated tools in the practice.

1.164
Methods of preparing polymeric gradient composites
Stabik J. (Gliwice, Poland), Dybowska A. (Gliwice, Poland)
Purpose: The goal of this work is to introduce basic methods of preparing polymeric gradient materials, which allow to join
two different components to ensure the required properties and structure of the functionally gradient materials.
Design/methodology/approach: In this paper few of methods of preparing functionally gradient polymeric materials are
briefly described which were successful employed in many investigations performed during last few years.
Findings: It was noticed that the knowledge about polymeric gradient materials is still developing what can allow to
manufacture new products characterized by unique properties.
Research limitations/implications: Most of methods presented in this paper are also used for conventional products, the
difference between conventional products and products with gradient are quantity of components, shape and size of
reinforcements, and properties of ready materials.
Practical implications: Presented methods can be applied in preparing FGMs for future research programmes and also in
industrial processes.
Originality/value: Techniques are presented that can be useful in future scientific work concerning functionally gradient
materials containing polymer materials.

1.264
Erosion resistance testing of plastic pipes
Stabik J. (Gliwice, Poland), Makselon M. (Gliwice, Poland), Tomanek H. (Gliwice, Poland)
Purpose: The purpose of this paper was to present the results of a special abrasion test of poly(vinyl chloride) and
polypropylene filled with calcium carbonate pipes. Abrasion test’s results for pipes were compared with results of standard
abrasion test (Taber method) and hardness test.
Design/methodology/approach: Short cuts of pipe were subjected to erosion caused by erodent, usually a mixture of special
kind of sand and water. The changes of pipe’s wall thickness was a measure of resistance to erosion. Additionally abrasion
resistance was measured using Taber method and ball-hardness was measured using Brinell apparatus.
Findings: Calcium carbonate filled polypropylene exhibited lower resistance to abrasion than hard poly(vinyl chloride).
Probably it is the result of filler presence in polypropylene. No correlation between hardness and abrasion resistance was found.
Research limitations/implications: Applied method may be used to compare different pipe’s materials but its results may
not be applied to other plastics products and to other abrasion conditions.
Practical implications: Abrasion test used in the research may be applied to compare different materials and different
pipelines components. Achieved results showed that calcium carbonate without surface preparation decrease abrasion
resistance of polypropylene.
Originality/value: Applied method is rarely used for polymer materials testing. Results of presented research may be
interesting for pipe manufactures and polymer pipe’s formulations producers.
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1.168
Residual stresses in the strips from copper-based alloys
Staszewski M. (Gliwice, Poland), Rdzawski Z.M. (Gliwice, Poland), Wrona A. (Gliwice, Poland)
Purpose: The aim of this work was to define the stress state in the strips from copper-based alloys with an account of the
parameters of rolling and flattening.
Design/methodology/approach: Samples of thin strips from three commercial copper-based alloys, i.e. CuSn6, CuZn33 and
CuNi18Zn27, and from copper 99.98% in purity, were examined. The stress analysis was performed using X-ray diffraction
method. The macro-stresses were determined by the measurements of the changes in a lattice constant and by the „sin2ψ”
technique. The micro-stresses were measured by the diffraction line broadening method.
Findings: It was found that the residual stresses, measured at both surfaces of the cold rolled strip, depend strongly on the
rolling conditions and on rolling gap geometry. Considerable differences between these surfaces have been observed before
and after the flattening process. However, they can be significantly reduced by suitably conducted flattening process.
Research limitations/implications: Further studies are necessary to assess the possibility of reducing stresses on both
surfaces of a strip in the case of non-ideal shape of rolls in a rolling mill.
Practical implications: Modification of technological flowchart for rolling strips from hardly-deformable copper-based
alloys enables obtaining the required dead flatness of the strips.
Originality/value: The results from this work can be used to improve the technology of rolling and flattening thin strips
from copper and copper-based alloys.

1.265
Microstructure and properties of nanocrystalline copper - yttria microcomposites
Stobrawa J.P. (Gliwice, Poland), Rdzawski Z.M. (Gliwice, Poland), Gluchowski W.J. (Gliwice, Poland)
Purpose: The objective of the work was to investigate changes in structure and properties of Cu – yttria microcomposites
which take place in the process of controlled sintering and deformation of materials of nanometric initial structure.
Design/methodology/approach: Tests were made with the Cu-yttria micro-composites containing up to 3 % of a
hardening phase. These were obtained by powder metallurgy techniques and further deformation. The mechanical
properties and microstructure (by the optical, scanning and transmission electron microscopy) were examined.
Findings: Analysis of the initial nanocrystalline structure of these materials was made, and its evolution during deformation
process was investigated with an account of the changes in the mechanical and electrical properties.
Research limitations/implications: The powder metallurgy techniques make it possible to obtain copper-based bulk materials.
Globular structure, high porosity and low sintering temperature of this materials result in their limited mechanical properties.
Practical implications: A growing trend to use new copper-based functional materials is observed recently world-wide.
Within this group of materials particular attention is drawn to dispersion hardened microcomposities with nanometric or
submicron grain size of a copper matrix, which exhibit higher mechanical properties.
Originality/value: A controlled process of milling compacting, sintering and cold deformation, allow to obtain
nanocrystalline copper based materials with improved functional properties.

1.80
Complex mathematical model and optimization of vibration volumetric treatment for surfaces of machine parts
Stotsko Z.A. (Lviv, Ukraine), Sokil B.I. (Lviv, Ukraine), Topilnytskyy V.G. (Lviv, Ukraine)
Purpose: The objective of this work is to develop the principles of the theoretical investigation of vibration volumetric
treatment for the surfaces of articles manufactured by friable dry medium and to create the method for choice and
optimization of machine parameters.
Design/methodology/approach: Theoretical investigations are based on using the analytic methods of theory of non-linear
oscillations and asymptotic methods of solving non-linear differential equations for describing dynamic processes of
volumetric vibration treatment. Experimental investigations of dynamic processes that take place in the vibromachines were
carried out with using the computer and vibration measuring system.
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Findings: Complex non-linear mathematic model of the system “vibromachine – treating medium” is created. Due to their
non-linearity, models of such kind are adequate to real situation of vibrotreatment, they can also be applied in investigation
of dynamics of the vibromachine and its medium.
Research limitations/implications: Processes of vibration volumetric treatment need additional investigations.
Practical implications: The obtained complex mathematical model of the system “vibromachine – trading medium” enables
us to analytically determine the influence of its parameters upon the intensity of articles treatment in it according to the
chosen criterion; thus it saves us from carrying out time taking cumbersome experiments both for designing a vibromachine
and for selecting modes of treating articles in it.
Originality/value: The new approach to the investigations of volumetric vibration treatment by means non-linear
mathematic model of the system “vibromachine – treating medium” have been shown.

1.73
Virtualization of casting engineering
Suchy J.S. (Cracow, Poland)
Purpose: Fast response to an enquiry, minimization of costs of identification of best-suited process solution, as well as a
capacity to tackle new challenges is the shortest description of the requirements posed by the contemporary market of
machines and equipment. These, in consequence, called for making use of mathematical models and their solution by means
of simulation algorithms.
Design/methodology/approach: The notable effectiveness of numerical methods streamlined the production preparation
process. Maintaining competitiveness, even more tough because of economic factors, is only possible due to cost-effective
operation, high quality and well-timed order completion. These, on the other hand, can be facilitated by a broad application
of IT tools aiding production management and preparation.
Findings: Integration of systems aiding design processes, systems used for simulating selected elements of technologies, as
well as of systems supporting instrumentation manufacturing calls for a need to solve a number of complex problems related
to IT, mathematical modelling, logistics and knowledge management. Software packages for a simulation of processes that
are indispensable in order to achieve the designed distribution of matter structures and condition are of particular importance.
Research limitations/implications: Despite the fact that there is a wide range of software for these purposes available on
the market, there is a need to build and integrate into IT systems new purpose-developed solutions customised to
technologies applied and non-standard problems.
Originality/value: Virtualization of casting engineering.

1.193
Processing and characterization of particulate reinforced aluminium silicon matrix composite
Sulaiman S. (Selangor, Malaysia), Hamouda A.M.S. (Doha-Qatar, Qatar), Vijayaram T.R. (Selangor, Malaysia), Sayuti M.
(Selangor, Malaysia), Ahmad M.H.M. (Selangor, Malaysia)
Purpose: This paper describes and discusses the processing and characterization of quartz particulate reinforced aluminiumsilicon alloy matrix composite.
Design/methodology/approach: In this regard, quartz-silicon dioxide particulate reinforced LM6 alloy matrix composites
were fabricated by carbon dioxide sand molding process with different particulate volume fraction. Tensile tests and
scanning electron microscopic studies were conducted to determine the maximum load, tensile strength, modulus of
elasticity and fracture surface analysis have been performed to characterize the morphological aspects of the test samples
after tensile testing.
Findings: Hardness values are measured for the quartz particulate reinforced LM6 alloy composites and it has been found
that it gradually increases with increased addition of the reinforcement phase. The tensile strength of the composites
decreases with the increase in addition of quartz particulate.
Research limitations/implications: The results allows to determine the structure and properties of the aluminium silicon
matrix composite materials.
Originality/value: In addition, this research article is well featured by the particulate-matrix bonding and interface studies
which have been conducted to understand the processed composite materials mechanical behavior and it was well supported
by the fractographs taken using the scanning electron microscope (SEM).
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1.247
Implementation of cutting tool management system
Svinjarevic G. (Belisce, Croatia), Stoic A. (Slavonski Brod, Croatia), Kopac J. (Ljubljana, Slovenia)
Purpose: of this paper is to show the benefits of implementation of management of cutting tools in the company which
specializes in metal cutting process, after which the production conditions alows new possibilities for improvement of the
tool management.
Design/methodology/approach: applied in this paper was identification current state and exploatation conditions of cutting
tools on lathes and milling machines and organization of the departments and other services, which are directly involved in
the cutting tools management system.
Findings: of the controlled testings and analyses in every phase of tool management in departments and other services which
are directly involved in the tool management system will help to reduce stock and costs. It is possible to identify which
operator makes errors and is responsible for inappropriate use of cutting tool. Some disadvantages have been identified and a
few suggestions for the improvement in the tool management system have been given. A result of research is easy to apply in
company with developed informatic infrastructure and is mostly interesting for CNC workshops. Small companies and
specialized low volume productions have to made additional effort to integrate in clusters.
Practical implications: are reduction of cutting tool on stock, reduction of employee, quick access to the necessary cutting tools
and data, simplicity in tool order and supply. The most important is possibility to monitor and to identify which cutting tools and
employees are weakest parts of chain in tool management system. Management activity should be foreseeable in all its segments,
which includes both the appropriate choice and use of cutting tools, and monitoring of unwanted phenomena during the cutting
process and usage of these data for further purchase of tools.
Originality/value: in the paper is turnover methodology applied for determination of management efficacy and formation of
employees from different departments in virtual tool management system.

1.293
Research projects and university education in mechatronics and robotics
Swider J. (Gliwice, Poland)
Purpose: of this paper: The paper is focused on presenting the outcome of the task set before its author by Professor Leszek
A. Dobrzanski seven years ago, when he was a Dean of the Faculty of Mechanical Engineering, concerning the development
and implementation of the Faculty concept of research projects and education in automatic control, mechatronics and
robotics.
Design/methodology/approach: The assumptions of the task and short description of the outcome of the activities
undertaken for the creation of a laboratory infrastructure are provided, together with research scop formulation and
commercial results of cooperation with industrial companies.
Findings: Following several years of activities coordinated by the author, particularly good conditions of educating engineers
in mechatronics have been provided, including a unique laboratory infrastructure that is used both for research schemes,
commercial projects in mechatronics and robotics conducted for industrial companies.
Practical implications: Practical implications include a unique laboratory infrastructure and well developed and
implemented projects in the field of mechatronics.
Originality/value: This is a brand new paper.

1. 363
Application of smart materials in vibration control systems
Switonski E. (Gliwice, Poland), Mezyk A. (Gliwice, Poland), Klein W. (Gliwice, Poland)
Purpose: The goal of this paper is to present application and method of numerical modelling smart materials in vibration
control systems. Two methods of vibration control was presented in this work. First one is based on shape memory alloy
absorber. Second method use magnetorheological bearing which was placed in revolute join of manipulator mechanism.
Design/methodology/approach: The numerical models of presented mechanical systems were created in APDL language,
which is internal ANSYS language. Dynamic characteristics of shape memory alloy absorber were determined by using
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algorithm which automatically changes absorber’s length. The manipulator mechanism with magnetorheological bearing was
modelled by using multibody dynamics method connected with finite element method in ANSYS environment.
Findings: Through this study it was determined shape memory alloy absorber’s length which eliminated specified resonance
due to natural frequencies of mechanical system. The dynamic characteristics of mechanical system with magnetorheological
bearing were also obtained.
Research limitations/implications: The main disadvantage of presented methods is the necessity to calculate parameters for
each iteration step. In the case of shape memory alloy absorber this process significantly extends the calculation time.
Practical implications: Presented methods allowed to determine dynamic characteristics of vibration control systems using
smart materials and enabled implementation of the method to commercial finite element method environment.
Originality/value: This work contains new aspects, which are: determination of shape memory alloy absorber’s length,
practical implementation of magnetorheological fluids in vibration control systems.

1.277
Casting structure change caused by magnetic field
Szajnar J. (Gliwice, Poland)
Purpose: In this work problems of crystallization process for pure metal and alloy castings solidifying under forced
convection resulting from use of rotational or rotational reversing magnetic field are presented.
Design/methodology/approach: Influence of changes caused by forced convection in solidification conditions on columnar
crystals zone and its limitation was studied. Obtained results show that magnetic field changes thermal and concentration
conditions. Both conditions are connected with magnetic field induction B, that is with liquid metal velocity Vcm ahead of
crystallization front. Examples of magnetic field application for casting structure change are shown.
Findings: Model of columnar to equiaxed structure transition was based on modified concentration stability criterion of
crystallization front, in which measurements of alloy addition concentration along ingot radius were incorporated. Gradientkinetic conditions were evaluated with use of computer simulation of solidification process. Crystallization conditions at the
interface enabled tracking of solidification process for actual casting from its surface to its axis. It was then possible to
analyze relation between thermal and concentration conditions in time of solidification and to determine position of
crystallization front stability loss, which after some simplifications can be considered as the columnar crystals zone width.
Research limitations/implications: Experimental results confirmed justness of introduced model. In analysis also
simulation results were used describing liquid metal flow ahead of crystallization front for different types of the interface
showing qualitative relations between crystallization front geometry and structure changes.
Practical implications: Relations are proposed, which can be used for columnar crystals zone width taking into account
nominal concentration of alloy addition Co, forced by magnetic field liquid metal velocity Vcm and thermal conditions
represented by pouring temperature Tzal, thermal gradient at the crystallization front at the moment of forced convection
termination GT or difference in temperature on casting cross section δT.
Originality/value: This paper is a result of several studies conducted in Foundry Department since many years and
connected of physical factors (ultrasonic vibrations, electromagnetic field) influence on crystallization process of static and
continuous castings.

1.63
Inoculation of aluminium with titanium and boron addition
Szajnar J. (Gliwice, Poland), Wrobel T. (Gliwice, Poland)
Purpose: The main aim of studies was to determine mechanism of inocualtion of pure alumnium EN AW-Al99,5 structure
with addition of titanium and boron, which are introduced to liquid metal in small ammount - less than obligatory standard
PN-EN 573-3 (concerning about aluminium purity).
Design/methodology/approach: To investigations it was used light microscopy, X-ray Phase Analysis and TEM. Surfaces
of samples which were prepared for macrostructure analysis were etched with use of solution of: 50g Cu, 400ml HCl, 300ml
HNO3 and 300ml H2O. Surfaces of samples which were were prepared for microstructure analysis were etched with use of
solution of: 0,5ml HF, 99,5ml H2O. Thin foils for TEM investigations were electropolished with use of 20 ml HClO4 and
80ml CH3OH.

152

Worldwide Congress on Materials and Manufacturing Engineering and Technology COMMENT’2007

Findings: The results of investigations and their analysis show, that increase of size reduction in aluminium EN AW-Al99,5
after inoculation with (Ti+B) result from “washers” of type Ti3Al and CuTi2 to heterogeneous nucleation formation.
Research limitations/implications: I further research, authors of this paper are going to identifiy the “washers” to
heterogeneous nucleation, in aluminium structure after inoculation with zirconium and vanadium addition.
Practical implications: The work presents refinement of structure method which are particularly important in continuous
and semi – continuous casting where products are used for plastic forming. Large columnar crystals zone result in forces
extrusion rate reduction and during the ingot rolling delamination of external layers can occur. Thus, in some cases ingot
skinning is needed, which rises the production costs.
Originality/value: Contributes to research on size reduction in pure aluminium structure.

1.267
Influence of bone union electrostimulation on corrosion of bone stabilizer in rabbits
Szewczenko J. (Gliwice, Poland)
Purpose: The aim of the work was determination of influence of the selected methods and parameters of bone union
electrostimulation on corrosion of stainless steel implants coated with passive and passive-carbon layer.
Design/methodology/approach: The semi-invasive and capacitively coupled electrical field methods of electrostimulation
(without constant component) in rabbits were applied. The influence of electrostimulation on corrosion of implants was
evaluated on the basis of the mass measurements and surface observations.
Findings: On the basis of the research no corrosion on the implants stabilizing the bone fracture was observed.
Research limitations/implications: Lack of visible and measurable corrosion requires the change of the methodology. Further
research should be focused on the amount of metallic ions dissolved from the implants. Furthermore, it should be
emphasized that the absence of corrosion of the electrostimulated implants is only one of many criteria describing the
usefulness of electrostimulation parameters. The basic criterion is the biological effect obtained as the result of the
electrostimulation.
Practical implications: The obtained results are the basis for selection of methods and current parameters of the bone union
electrostimulation in further clinical research. In case of positive results, the bone union electrostimulation with the use of implants
coated with the passive and passive-carbon layers would be valuable method in treatment of pathological bone fractures.
Originality/value: The paper is a continuation of the research on determining safe parameters of bone union
electrostimulation of implants coated with the passive and passive-carbon layers.

1.344
Integrated methods of technological processes estimation in materiasl engineering
Szewieczek D. (Gliwice, Poland), Karkoszka T. (Gliwice, Poland)
Purpose: of the presented paper is meant to explain the necessity of implementing the Integrated Quality, Environmental
and Occupational Health and Safety Management System and using the proper methods of estimating the technological
processes, which takes into account not only the final products but also the environmental influences and occupational health
and safety; in this case in the steel wire production.
Design/methodology/approach: applied for the survey has covered the integrated opinion of technological processes based
on the quality, environmental and occupational health and safety criterion and using the Integrated Risk Ratio to estimate the
risk connected with occurrence of nonconformities, environmental aspects and threats to occupational health and safety in
the analyzed processes.
Findings: of the carried out researches are as follows: the realization of quality, environmental and occupational health and
safety policy by the integrated methods of technological processes estimation and in accordance with the proposed models
results in the improvement of analyzed productive processes of steel wire rod, and in consequence - to their optimization
both in the range of view of products’ quality and in the aspect of quality of environmental influence and occupational
safety.
Practical implications: refers to the application in the steel wire production of the technological model and model of
operational control lowering the Integrated Risk Ratio.
Originality/value: of the presented paper has been achieved by application of the new methodology concerning the usage of
integrated methods of technological processes estimation, including the Integrated Risk Ratio.

Abstracts

153

1.124
Structure and mechanical properties of amorphous Fe84Nb7B9 alloy during crystallization
Szewieczek D. (Gliwice, Poland), Tyrlik-Held J. (Gliwice, Poland), Lesz S. (Gliwice, Poland)
Purpose: The investigation results of crystallization, in temperature range of 300-700°C in time 1 h, of amorphous
Fe84Nb7B9 alloy. The alloy was obtained in tape form by planar-flow-casting method.
Design/methodology/approach: The structure was characterized by scanning electron microscope (SEM) and X-ray
diffraction (XRD) method. The measurement of mechanical properties, like: tensile strength Rm, ductility E and cracking
energy Ep, were made. Tensile tests were performed on testing machine INSTRON 1195. Plastic properties of investigated
tapes were determined in bending test. Unit cracking energy Ep was evaluated by carrying out the tear test by the use of
tensile testing machine INSTRON 1195.
Findings: The changes of mechanical properties and fracture morphology being connected with the structure changes
involved by crystallization process have been stated.
Practical implications: The relationship between heat treatments parameters and mechanical properties can be useful for
practical application of these alloys.
Originality/value: It has been stated that heat treatment leads to crystallization of two-stage character.

1.143
Numerical modelling of the bimetallic reinforcement bar rolling process
Szota P. (Czestochowa, Poland), Dyja H. (Czestochowa, Poland)
Purpose: New kind of reinforcement bars are bimetallic reinforcement bars which has a higher corrosion resistance and mechanical
properties, than the standard bars. The bimetallic bars are more and more often applied to building of concrete construction. This kind
of application decides about high requirements imposed upon their performance characteristics and mechanical properties.
Design/methodology/approach: Using the numerical modelling to rolling process of the bimetallic reinforcement bars in a
finished pass to define rolling parameters. The simulations of the ribbed bar rolling were carried out using the Forge2005®
commercial program.
Findings: It has been performed in order to define the specific features of the mode of metal flow in the roll gap and to
determine the effect of the shape and dimensions of the feedstock oval on the height of the ribs and on the thickness of
surface layer of the finished bar.
Practical implications: Reinforcement bars are chiefly used in the building industry at production of reinforced concrete
constructions, and as working elements in bridge building.
Originality/value: Production of bimetallic reinforcement bars is very difficult. One from many problems during production
bimetallic bars is rolling in the finished passes. In this paper the computer simulation of the rolling bimetallic reinforcement
bar is presented.

1.235
Crack growth resistance of Al2O3-ZrO2(nano) (12 mol% CeO2) ceramics
Szutkowska M. (Cracow, Poland), Boniecki M. (Warsaw, Poland)
Purpose: Alumina-zirconia ceramics with nano 12 mol% CeO2 stabilized ZrO2 were presented as new ceramics with
improvement fracture behavior: better crack growth resistance and limited susceptibility to slow crack growth. This ceramics
exhibits good cutting properties.
Design/methodology/approach: The controlled crack growth of specimens with double notch was carried with using Zwick
testing machine. The specimens with double notch were loaded with rate of 1µmmin–1.The loading of the specimens has
been broken at the moment of crack propagation. The procedure has been repeated many times up to obtaining definite
increase of crack length. In situ observation of crack growth from notch up to failure was possible due to special device with
microscopical objective heads in vertical configuration coupled with CCD camera fitted to Zwick 1446 testing machine. A
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load-relaxation technique method was used for determination of a relationship of a crack growth velocity (v) versus stress
intensity factor (KI) and calculation the parameters of SCG.
Findings: Many newly developed ceramics that are designed for high-temperature applications or electronic devices possess
a low crack growth resistance. It is a drawback in widely usage of these materials in industry. Application of the ZrO2nano
stabilized with 12 mol% CeO2 in alumina–zirconia ceramics improves the fracture toughness and decreases the susceptibility
to slow crack growth in comparison to pure alumina ceramics. Observation of the controlled crack growth in the tested
ceramics reveals the existence of increasing R-curve in the alumina-zirconia ceramics with nano ceria stabilized zirconia.
Practical implications: Due to improvement of fracture behavior of the alumina-zirconia ceramics with nano 12 mol%
CeO2 stabilized ZrO2 could be used in “dry cutting” machining.
Originality/value: A combination of in situ microscopic long-through thickness crack growth observation during three point
bending (3PB) of a single edge notched beam (SENB) enabled measurement of the R-curve. In presented work a new loadrelaxation method was worked out for determination susceptibility tested ceramics to slow crack growth.

1.52
Cavitation and grain growth during superplastic forming
Tan M.J. (Singapore, Singapore), Liew K.M. (Hong Kong,, Hong Kong), Tan H. (Singapore, Singapore)
Purpose: The purpose of the paper is to study the cavitation and grain growth during superplastic forming.
Design/methodology/approach: Superplastic alloys exhibit the extremely large elongation to failure by their high strain rate
sensitivity. Cavities have widely been observed during superplastic deformation of metals and alloys and lead to the
degradation of material properties such as tensile, creep, fatigue and stress-corrosion behavior. In this work, a finite element
method is developed, which considers the grain growth and the effect of material damage.
Findings: The effects of material parameters and deformation damage on the superplastic deformation process are numerically
analyzed, and the means to control cavitation growth is discussed. The microstructural mechanism of grain growth during
superplastic deformation is also studied. A new model considering the grain growth is proposed and applied to conventional
superplastic materials The relationships between the strain, the strain rate, the test temperature, the initial grain size and the
grain growth respectively in superplastic materials are discussed.
Practical implications: The effect of variation of strain rate sensitivity (m value) on the strain limit of the superplastic
deformation is investigated, and the theoretically calculated values are compared with the experimental results.
Originality/value: A new microstructure model based on the microstructural mechanism of superplastic deformation has been
proposed. This model has been successfully applied to analyze conventional superplastic materials.

1.11
Analysis of cavitation and its effects on superplastic deformation
Tan M.J. (Singapore, Singapore), Liew K.M. (Singapore, Singapore), Tan H. (Singapore, Singapore)
Purpose: To study the effects of cavitation on the superplastic deformation using finite element method.
Design/methodology/approach: Using consitututive equations for superplastic deformation, and taking into account the
effects of grain growth and cavitation growth, Zn-Al and LY12CZ alloys are used for simulations to show effects of m
values, elongation-to-failure values, percentage cavities and effects of imposed hydrostatic pressure during superplastic
forming processes.
Findings: During superplastic deformation, cavitation damage increases with the increase in strain. For high strain rate
sensitivity, necking develops which leads to final fracture; whereas for low strain strain rate sensitivity, the final fracture is
due to cavitation growth.
Research limitations/implications: The effects of material parameters and deformation damage on the superplastic
deformation process are numerically analyzed, and the means to control cavitation growth is discussed.
Originality/value: A three dimensional viscoplastic finite element programe, taking into account of microstructural
mechanisms, such as test temperature and cavity growth has been developed for superplastic deformation.
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1.163
Microstructural and electrical conductivity properties of cubic zirconia doped with various amount of titania
Tekeli S. (Ankara, Turkey), Akcimen A. (Ankara, Turkey), Gurdal O. (Ankara, Turkey), Guru M. (Ankara, Turkey)
Purpose: A dopant concentration higher than the optimum may reduce the number of mobile oxygen ions because of defect
association causing conductivity degredation. In this study, the effect of TiO2 addition on the microstructure and electrical
conductivity of cubic zirconia was investigated.
Design/methodology/approach: The cubic zirconia powders with 0-10 wt% TiO2 were prepared by a colloidal processing
and pressureless sintering. The effect of TiO2 addition on the microstructure and electrical conductivity of cubic zirconia was
investigated. Sintered specimens were characterized by XRD, SEM and impedance spectroscopy.
Findings: The experimental results showed that when the TiO2 amount was less than 5 wt %, the specimens were entirely
single cubic phase; further addition of TiO2 (5 wt% or more) destabilized cubic zirconia phase and caused the formation of
tetragonal phase. Grain size measurements for undoped and TiO2 doped cubic zirconia specimens showed that grain size
decreased with increasing TiO2 content. The electrical conductivity of TiO2 doped cubic zirconia decreased with increasing
TiO2 content and increased with increasing test temperature.
Research limitations/implications: The measurement of electrical conductivity is one of the important requirements for the
electrolyte in solid oxide fuel cells. Generally, the ac impedance of an ionic conductor contains the contributions from grain,
grain boundary and electrode-electrolyte interface at high, intermediate and low frequencies, respectively, which can be
reflected in a complex plane by three successive arcs.
Originality/value: Determination of the microstructural and electrical conductivity properties of cubic zirconia doped with
various amount of titania.

1.10
A study on multi-roller burnishing on non ferrous metals
Thamizhmanii S. (Batu Pahat, Malaysia), Saparudin B. (Batu Pahat, Malaysia), Hasan S. (Batu Pahat, Malaysia)
Purpose: The burnishing is chip less machining which can be used to improve the surface roughness and surface hardness on any
metal work piece. The purpose of the research was to demonstrate the multi roller burnishing process on non ferrous metals namely
Aluminum, Brass and Copper to improve surface roughness and surface hardness.
Design/methodology/approach: The experiments were carried on non-ferrous metals in a vertical milling machine with
various spindle rotations, feed rate and depth of penetration.
Findings: The surface roughness on various no-ferrous metals improved by high spindle rotations with high feed rate and
depth of penetration.
Research limitations/implications: Due to high spindle rotations with multi roller in action, the vibration of the equipment could
not be controlled. Some mechanisms have to be devised to reduce the vibrations. However, it is not in the scope of this research.
Practical implications: The experiments were conducted with out coolant and this is added advantages for the environment
and pollution free.
Originality/value: The burnishing process can be carried in a lathe and vertical/ horizontal milling machines with suitable
fixtures to hold the work piece. The research can be continued on hard metals with varying hardness to find the surface
roughness improvement. It is an eye opening for researchers to continue.

1.190
Recent achievements in computer aided process planning and numerical modelling of sheet metal forming processes
Tisza M. (Miskolc, Hungary)
Purpose: of this paper: During the recent 10-15 years, Computer Aided Process Planning and Die Design evolved as one of
the most important engineering tools in sheet metal forming, particularly in the automotive industry. This emerging role is
strongly emphasized by the rapid development of Finite Element Modelling, as well. The purpose of this paper is to give a
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general overview about the recent achievements in this very important field of sheet metal forming and to introduce some
special results in this development activity.
Design/methodology/approach: Concerning the CAE activities in sheet metal forming, there are two main approaches: one
of them may be regarded as knowledge based process planning, whilst the other as simulation based process planning. The
author attempts to integrate these two separate developments in knowledge and simulation based approach by linking
commercial CAD and FEM systems.
Findings: Applying the above approach a more powerful and efficient process planning and die design solution can be
achieved radically reducing the time and cost of product development cycle and improving product quality.
Research limitations/implications: Due to the different modelling approaches in CAD and FEM systems, the biggest
challenge is to enhance the robustness of data exchange capabilities between various systems to provide an even more
streamlined information flow.
Practical implications: The proposed integrated solutions have great practical importance to improve the global
competitiveness of sheet metal forming in the very important segment of industry.
Originality/value: The concept described in this paper may have specific value both for process planning and die design engineers.

1.243
Axial crushing of monotubal and bitubal circular foam-filled sections
Tobota A. (Wroclaw, Poland), Karlinski J. (Wroclaw, Poland), Kopczynski A. (Wroclaw, Poland)
Purpose: The main goal of this paper is to present experimental and numerical studies of dynamic axial crushing of thinwalled monotubal and bitubal foam-filled cylindrical sections.
Design/methodology/approach: Dynamic tests were performed on empty as well on foam-filled specimens. The effect of
filling the specimens with different density polyurethane foams was studied as well. The explicit dynamics non-linear finite
element code PAM-CRASH™ was used to simulate the crushing of columns.
Findings: The influence of fillers on energy absorption and behavior of circular thin-walled monotubal and bitubal
arrangements was examined. Three main collapse modes were identified for the crushed samples, i.e. compound diamond
(asymmetric), concertina (axisymmetric) and mixed mode fold formations.
Research limitations/implications: Further investigations concerning energy absorption of axially crushed monotubal and
bitubal sections should be done. The influence of cross-section, foam density, impact velocity and other parameters should
be examined more in details.
Practical implications: The polyurethane foams turned out to be a significant factor positively influencing the energy
absorption capability and so by application in the longitudinal members of cars frame improving passengers’ safety.
Originality/value: Further investigations concerning compressing of foam-filled monotubal and bitubal sections were
presented. The results achieved from conducted tests proved the dependence of energy dissipation on application of filling
materials and composite structures.

1.188
Hot closed die forging – State-of-Art and future development
Tomov B. (Rousse, Bulgaria)
Purpose: This paper presents an overview of the hot close-die- forging (HCDF) and aims at drawing up some new ideas and
conclusions about future development of the HCDF.
Design/methodology/approach: Exploring the literature survey and the author’s experience, the state-of-art of the HCDF is
defined. The reason to do this are signs of instability in development of HCDF – a production method, well known due to its
advantages, concerning both dimension accuracy and favorable mechanical properties in effect of micro structure changes.
Findings: This study shows advantages, possibilities and feature development of the HCDF. Challenges and possible
response to them have been discussed.
Research limitations/implications: Analyzing the experience gained until now, the possible new research fields have been
shown: forging of new materials, new understand ness of near-nett forging, combining operations, physical and numerical
simulations.
Practical implications: HCDF is a production method, well known due to its advantages, concerning both dimension
accuracy and favorable mechanical properties in effect of microstructure changes.
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1.259
The role of quality control operations in a process of plastic forming
Topolska S. (Gliwice, Poland)
Purpose: The aim of this paper is present the role of quality control operations in such a complex manufacturing process like
plastic forming. Nowadays classical manufacturing process management is replaced with total quality management
philosophy.
Design/methodology/approach: The presented results base on the investigations conducted in manufacturing plants of heavy
industry. Next the results of researches have been compared with requirements of quality standards.
Findings: Results obtained in the work point the importance of a system of continuous quality monitoring and of quality
control operations. Moreover the improvement in quality management is directly related with the corporate image.
Research limitations/implications: The presented results base on the analysis of manufacturing processes of steel mills and
are considered with the process of plastic forming and related processes. It must be stated that some technological parameters
are confidential.
Practical implications: The practical implication of the work is considered with the proposal of a scheme of quality control
operations in a manufacturing process of plastic forming. This scheme could be used as a remark showing the proper
manufacturing process planning.
Originality/value: The work presents the analysis of manufacturing processes for heavy industry according the quality
assessment what is rather a lateral problem in quality analysis.

1.93
BSC methodology for determining strategy of manufacturing enterprises of SME sector
Torbacka M. (Szczecin, Poland), Torbacki W. (Szczecin, Poland)
Purpose: The main issue of this paper is to present a modern way of determining business strategy with a use of Balanced
Scorecard methodology (BSC) integrated with ERP/MRP rank systems for managing manufacturing companies.
Design/methodology/approach: The paper presents assumptions, aims and ways of implementation of Balanced Scorecard
on a background of classic manufacturing company management.
Findings: A present state of software development produced for strategic company management as well as proposals of
ways and directions of its development for SME sector was introduced in this paper.
Research limitations/implications: Further researches should be concentrated on particularising of so-called scorecard of
manufacturing company.
Practical implications: The paper presents an example of a needs analyse which is necessary to be performed during a
process of choosing one of ERP/MRP rank computer system for manufacturing company service.
Originality/value: The paper might be useful for person dealing with modern techniques of manufacturing company
management.

1.92
E-learning for manufacturing enterprises and universities based on ISOF Academy
Torbacki W. (Szczecin, Poland)
Purpose: The main issue of this paper is to present digital courses. They are part of a ISOF Academy programme which is
dedicated to both technical and economical university students and employees hired in various companies including
manufacturing companies.
Design/methodology/approach: Within this paper a diagram of tasks and problems occurring in a real companies was
presented. Students solve this in an attractive form of virtual company with the use of digital teaching aids.
Findings: The paper introduces advantages and benefits achieved by applying digital exercise platform in a process of
educating students. It presents also a set of functional abilities which knowledge is necessary for students for a proper
maintenance of ERP/MRP systems.
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Research limitations/implications: Further research should be concentrated on increasing efficiency and attractivity of
digital trainings which are part of presented program.
Practical implications: The paper introduces contents and characteristic features of existing digital exercise platform
designated for universities and companies. The platform is based on a Moodle packet and meant for assisting in an education
process ERP/MRP rank computer system working in a ASP mode.
Originality/value: This paper can be useful for those who works with remote teaching methods including e-learning. It can
also be helpful for students and company employees interested in modern business technologies in ERP/MRP rank systems.

1.89
Numerical strength and fatigue analysis in application to hydraulic cylinders
Torbacki W. (Szczecin, Poland)
Purpose: The main issue of this paper is to present results of strength and fatigue limit analysis applied to piston type
hydraulic cylinders. It will also shows advantages of application of the up-to-date digital chain of engineering analysis within
which CAD tools are being used as well as strength and fatigue limit analysis.
Design/methodology/approach: Computer analysis of the strength analysis by using Finite Element Method (FEM) and
fatigue life analysis by using Fatigue Life Prediction Method (FLP) were carried out.
Findings: The most strenuous and at the same time opened to a damage risk cylinder zones were localized. Two
construction solution possibilities of fixing the tongue stub with a hydraulic cylinder jacket were analysed. Finally Wöhler
fatigue graphs for a different values of operating average pressure and stress concentration factor were presented.
Research limitations/implications: Further researches should concentrate on modifications and analysis which will help to
recognize the best possible zones of fixing a tongue stub with a hydraulic cylinder jacket in order to find the best
configuration of construction kinematic pair.
Practical implications: Modern engineering construction analyze require not only standard strength analysis but also
calculation of fatigue life.
Originality/value: The paper can be useful for person who performs strength analysis with a use of finite element method
but has never used digital fatigue life analysis method. It might be also useful for a person interested in recognizing of both
methods.

1.233
On low temperature ion nitriding of austenitic stainless steel AISI 316
Toshkov V. C. (Sofia, Bulgaria), Russev R. (Varna, Bulgaria), Madjorov T. (Sofia, Bulgaria), Russeva E. (Varna, Bulgaria)
Purpose: The purpose of this paper is to discuss some problems concerning the extremely high values of the nitride layer
hardness and the features of so called S-phase which are formed after low-temperature ion nitriding of high-alloyed
austenitic (austenitic-ferritic) steels.
Design/methodology/approach: The investigations are performed mainly by using of ray diffraction method after ion
nitrided 316 (AISI) steel.
Findings: As a result of the work some data, concerning the structure and substructure, the phase composition of the Sphase, crystal lattice, the broadening of diffraction reflexes, mechanism of transformation of γ'- phase into S-phase, its high
hardness etc. of the nitrided layer are obtained. It could be concluded that S-phase could be classified as a modified γ’-phase.
The extremely high values of the hardness could be explained by the high nitrogen concentration in the solid solution and by
the presence of increased density of the defects in the austenitic volume, which is transformed in the new S-phase.
Research limitations/implications: The potencionstatic investigations of the electrochemical properties of the nitriding
probes, performed by us, confirmed the data, obtained by the literature, but this problem will be discussed in some of the
next publications.
Originality/value: The high micro- and macro-deformations of the lattice of S-phase could be explained by the considerable
registered expansions and the angle replacements of the slope (ψ) on the ray diffraction maxima. The registered macro
deformations could reach immense values, in the range of (1.4 – 2.1)10-2, which corresponds to macro deformations around
1900 – 2300 MPa (if we accept, for the austenite, the usual module of elasticity of 2.1105 MPa). For such final decision it is
necessary to obtain also some other confirmation facts.
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1.327
Development of rolling mill for rectangular orthodontic wires production
Totten E. (Portland, United States), Filho A.I. (Sao Carlos, Brazil), Gouvea A.R. (Sao Carlos, Brazil), Neto A.I. (Sao Carlos,
Brazil), Casteletti L.C. (Sao Carlos, Brazil)
Purpose: In orthodontic treatments, wires of different metallic alloys are used for alignment, leveling, correction of the
molar position, space closing, finish and retention. The purpose of the paper is the characteristics of austenitic stainless steel
wires, with a square traverse section, which were produced using a rolling mill built for this purpose, are presented here.
Design/methodology/approach: With respect to finish and retention, these wires are responsible for adequate positioning of
the upper teeth on the lower teeth. Wires that are subjected to incisor torque require high resistance and stiffness. For this,
wires of rectangular austenitic stainless steel are used due to high modulus of elasticity and good corrosion resistance in the
oral environment. Because of the rectangular geometry, wire production requires process development suitable for industrial
scale manufacture with geometric characteristics and mechanical properties better adapted to the use conditions.
Findings: To obtain wires with such characteristics, a rolling mill was developed for the production of rectangular wires by
a rolling process with the objective of reducing cost of the cold drawing process that is currently used which utilize complex
and expensive wire-drawing dies. In addition to the rolling process itself, wire deformation, microhardness, tension and bend
tests were also performed.
Research limitations/implications: A rolling-mill was built that successfully produced dental wires within acceptable
tolerances and physical/mechanical properties.These wires exhibited excellent hardness and tensile strength, although
slightly less than analogous commercial wires. It is expected that this problem are corrected by using initial wires with a
higher hardness, since this property is directly related with the tensile strength.
Originality/value: In these tests, wire geometry, surface finish and mechanical properties were successfully adapted for use
in orthodontic treatments.

1.128
Compressive behaviour of a squeeze cast AJ50 magnesium alloy
Trojanova Z. (Praha, Czech Republic), Drozd Z. (Praha, Czech Republic), Lukac P. (Praha, Czech Republic)
Purpose: There is very limited information about the mechanical properties of Mg-Al-Sr alloys and therefore it is important
to investigate mechanical properties at different temperatures and to estimate the mechanisms responsible for the
deformation behaviour of Mg-Al-Sr alloys at elevated temperatures.
Design/methodology/approach: Deformation behaviour of a Mg-Al-Sr magnesium alloy has been studied in compression
in the temperature interval from room temperature up to 300°C. Stress relaxation tests were performed with the aim to find
parameters of the thermally activated process.
Findings: The yield stress as well as the maximum stress of the alloy are very sensitive to the testing temperature. Analysis
of the work hardening coefficient determined the hardening and softening mechanisms operating during the deformation.
Practical implications: The estimated activation energy and values of the activation volume indicate that the main thermally
activated process is very probably the glide of dislocations in the non-compact planes.
Originality/value: An analysis showed that the main hardening process is the storage of dislocations at impenetrable
obstacles. The activation volume values indicate that the main thermally activated process is connected with recovery
process.

1.136
Deformation behaviour of ZC63 magnesium matrix composite
Trojanova Z. (Praha, Czech Republic), Lukac P. (Praha, Czech Republic)
Purpose: of this paper is to give information on the deformation behaviour of ZC63 magnesium alloys reinforced with 10
vol. % of SiC particles.
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Design/methodology/approach: The deformation behaviour of the ZC63/10SiCp composite was investigated in tensile tests
over the temperature range from 23 to 200 °C at an initial strain rate of 8.3 x 10-3 s-1.
Findings: The flow stress decreases with increasing temperature. Both the yield stress and the maximum stress decrease
with increasing temperature for temperatures higher than 100 °C.
Research limitations/implications: The paper indicates significant softening mechanisms that take place at high
temperature deformation.
Practical implications: The ZC63/10SiCp composite may be used for applications at temperatures above 100 ºC.
Originality/value: New results on the temperature dependence of the yield stress and maximum stress were obtained.

1.320
Computer program for prediction steel parameters after heat treatment
Trzaska J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Jagiello A. (Gliwice, Poland)
Purpose: The purpose of this paper is presentation of the computer program for calculating the Continuous Cooling
Transformation diagrams for constructional and engineering steels.
Design/methodology/approach: The computer program uses the artificial neural networks for prediction steel properties after heat
treatment. Input data are chemical composition and austenitizing temperature. Results of calculation consist of temperature of the
beginning and the end of transformation in the cooling rate function, the volume fraction of structural components and hardness of
steel cooled from austenitizing temperature with a fixed rate.
Findings: The algorithm can be use in designing new chemical compositions of steels with assumed hardness after heat
treatment.
Research limitations/implications: The created method for designing chemical compositions is limited by ranges of mass
concentrations of elements. The methodology demonstrated in the paper makes possibility to add new steels to the system.
Practical implications: The method may be used in computer steel selection systems for machines parts manufactured from
constructional or engineering steels subjected to heat treatment.
Originality/value: The presented computer program can be used for selecting steel with required structure after heat
treatment.

1.295
Information Technologies supporting students’ mobility
Walasek T. (Czestochowa, Poland), Piatkowski J. (Czestochowa, Poland), Mowawska-Walasek D. (Czestochowa, Poland)
Purpose: ESMOS is a project financially supported by the SOCRATES/Minerva European Commission initiative, which
aims to enhance student mobility through online support. The ESMOS partnership has explored existing practice in student
mobility support, particularly investigating how technology is being utilised to support students. It has also examined the
factors that affect exchange students and has identified problems with meeting student mobility numbers.
Design/methodology/approach: The results obtained were used for the development of a methodology for European
mobility student support using a web-based approach. This methodology acknowledges different styles of teaching and
learning and the difficulties experienced by international students and the academics teaching them in a cross-cultural
context.
Findings: Support given by the home university could refer to many aspects – from organizational matters through the
didactical help, up to psychological support. The following list presents the aspects in question: psychological,
organizational, administrative, methodological/didactical, conceptual, technical support.
Research limitations/implications: The partners’ experiences gathered before and during the project show that the virtual
environment (VLE) can be widely used to support students’ mobility. Moreover a web page support which includes online
registration of applicants is needed. The web page should be backed up by a database. The i-ERASMUS CMS system
presented in the paper is the solution proposed by Częstochowa University of Technology (CzUT).
Practical implications: i-ERASMUS has been already created and it is now being validated. First group of students
applying for the Socrates exchange is registering through it. First observations seems to be optimistic.
Originality/value: The i-ERASMUS CMS system is the solution developed by Częstochowa University of Technology
(CzUT).
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1.222
Corrosion behaviour of Co-Cr-W-Ni alloy in diverse body fluids
Walke W. (Gliwice, Poland), Paszenda Z. (Gliwice, Poland), Ziebowicz A. (Gliwice, Poland)
Purpose: The aim of the work was evaluation of corrosion resistance of implantable Co-Cr-W-Ni alloy in simulated body
fluids: human blood (artificial plasma), urine (artificial urine) and bone tissue (Tyrode solution).
Design/methodology/approach: Corrosion resistance tests were carried out in the selected physiological body fluids at the
temperature 37±1°C with the use of the VoltaLab® PGP 201 system for electrochemical tests. The saturated calomel
electrode (SCE) was applied as the reference electrode and the auxiliary electrode was a platinum foil. The evaluation of
pitting corrosion was realized by recording of anodic polarization curves with the use of the potentiodynamic method. In
order to evaluate crevice corrosion resistance the samples were polarized in the potential equal to 0,8 V by 900 seconds.
Roughness of all the samples was evaluated with the use of the SURTRONIC 3+ (Taylor/Hobson) surface analyzer.
Findings: Results of corrosion resistance tests of the Co-Cr-W-Ni alloy showed the diverse values of parameters obtained in
the individual solutions. The suggested surface treatments ensure good crevice corrosion resistance of the Co-Cr-W-Ni alloy
in all the tested physiological fluids.
Research limitations/implications: The obtained results show the necessity of selection of the appropriate physiological
solution, reflecting the specificity of body environment. In order to fully characterize the material in the human body
environment, additional research on stress and fatigue corrosion should be carried out.
Originality/value: The analysis of the obtained results show favorable influence of the suggested surface treatment of the
Co-Cr-W-Ni alloy. Regardless of the selected physiological solution, the most favorable characteristics was observed for the
electropolished and passivated samples.

1.300
Silver matrix composites reinforced with galvanically silvered particles
Wieczorek J. (Katowice, Poland), Sleziona J. (Katowice, Poland)
Purpose: The paper presents the possibility of the application of metalic layers drifted with the use of the galvanic methods
on the ceramic particles surface. The application of the layers was aimed at obtaining the rewetting of the reinforcing
particles with the liquid silver in the course of the producing of silver matrix composites with the use of mechanical stirring
method. To enable introducing of the iron powder and glass carbon powder to liquid silver the solution of covering the
powder layer with the silver or copper coats was proposed.
Design/methodology/approach: For silver coating the method of non-current deposition from the solution was used.
Findings: Conducted investigations allowed such a selection of non-current coating parameters that durable and
qualitatively satisfactory coats on the iron particles surface could be obtained.
Research limitations/implications: In the course of the researches it was stated that the temperature of the bath, the time of
the spread and the intensity of the stirring were the most important parameters of the deposition method itself that guaranteed
the obtaining of the coat. The conducted investigations allow to state that the most favourably from the quality of the
obtained composite point of view were the applications of the silver coat on the surface of the iron particles and copper coat
for glass carbon covering.
Originality/value: Selection of the deposited galvanic coats allows to obtain the good quality of the connection on the
reinforcing particle sliver matrix interface.

1.347
Some aspects of blank-holder force schemes in deep drawing process
Wifi A. (Giza, Egypt), Mosallam A. (Giza, Egypt)
Purpose: This paper presents a finite element-based assessment of the performance of some non-conventional blank-holding
techniques. This includes friction actuted, pulsating, and pliable blank-holding techniques.
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Design/methodology/approach: A 3-D explicit-finite element analysis is used to investigate the influence of various blankholder force (BHF) schemes on sheet metal formability limits especially wrinkling and tearing rupture. The role of relevant
parameters of each blank-holding technique are also investigated. Three non-conventional blank-holders are
considered,namely friction-actuated,elastic and pulsating blank-holders.
Findings: For the conditions considered in this study, comparison with fixed BHF scheme revealed that slight improvements
in the formability are observed for the three BHF schemes under consideration.
Research limitations/implications: Only 5182 Al-alloy circular cups are considered. Further investigations should consider
different materials and non-circular shapes because of their effect on sheet metal formability.
Practical implications: Cylindrical cups’ drawing is responsible for the manufacture of billions of metal containers. This
study can help improve working conditions leading to defect free products.
Originality/value: The 3D-explicit finite simulations presented for a number of non-conventional blank-holding techniques
are useful in the assessment of their performance.

1.330
Influence of heat treatment on corrosion resistance of PM composite materials
Wlodarczyk-Fligier A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Adamiak M. (Gliwice, Poland)
Purpose: of the project was evaluation of the effect of heat treatment and of the reinforcing Al2O3, Ti(C,N) and BN particles
in the EN AW-AlCu4Mg1(A) aluminium alloy on the corrosion resistance in the NaCl water solution environment.
Design/methodology/approach: some of the composite materials were hyperquenched for 0.5 h at the temperature of 495ºC
with the subsequent cooling in water, and were quench aged next for 6 h at 200°C. Corrosion tests were made in 5% water
NaCl solution.
Findings: Besides visible improvement of heat treatment on the corrosion resistance of composite materials in 3% NaCl
solution.
Practical implications: Tested composite materials can be applicate among the others in automotive industry but it requires
additional researches.
Originality/value: It was demonstrated that the corrosion resistance of the sintered composite materials with the EN AW-Al
Cu4Mg1(A) alloy matrix may be formed by the dispersion hardening with the Al2O3, Ti(C,N) and BN particles in various
portions and by the precipitation hardening of the matrix.

1.216
The deformation analysis of 1008 steel at 0.01/s strain rate
Wolanska N. (Czestochowa, Poland), Lis A.K. (Czestochowa, Poland)
Purpose: The hot ductility investigations under strain rate 0.01/s were shown in this work . The investigations were carried
out on the low carbon-manganese steel 1008 with addition of boron.
Design/methodology/approach: The ductility of the steel was measured by reduction of area of fraction after the extension
test in the temperature range from 700°C to 1200°C. The test was carried out with strain rates 0.01/s, which is characteristic
for the continuous casting process. Samples of examined steel were divided to two origin regions of COS slab: columnar
grains and equiaxial grains. The microstructures analysis were carried out on samples sectioned with tensile direction at
fracture. The straightness of 1008 steel was also observed.
Findings: The received 40% and 23% ductility minimums of investigated steel for columnar and equiaxial grains
respectively were found in the temperature range 800-950°C. These temperatures are connected with band straightening in
the continues casting process. The ferrite-bainite and ferrite-pearlite microstructures after air cooling were observed. The
straightness of investigated steel decreases with rising temperature.
Practical implications: The temperature of hot ductility minimum of investigated low carbon steel with addition of boron
corresponds with straightening temperature of the strand, which is taken place close to 900°C during continuous casting
process.
Originality/value: Available literature concerns investigations of low carbon steels but without boron addition, which
expect to have strong influence on the position of the hot ductility minimum.
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1.337
Mechanism of the intermetallic phase / compound growth on the substrate
Wolczynski W. (Cracow, Poland), Guzik E. (Cracow, Poland), Kopycinski D. (Cracow, Poland), Senderowski C. (Warsaw, Poland)
Purpose: An analytical model is provided in order to reveal the mechanism of the intermetallic multi-layer formation on a
substrate. Thus, formations of the Al3Ni2 – Al3Ni intermetallic multi-layer on the Ni – substrate and Fe3Zn10 – FeZn10 –
FeZn13 intermetallic multi-layer on the Fe (armco) multi-layer are considered.
Design/methodology/approach: The intermetallic multi-layers are the products of the undercooled peritectic reactions as
this results from the model. Back-diffusion and partitioning as the phenomena accompanying the peritectic reactions are
employed to describe the sub-layers growth.
Research limitations/implications: The model could be modified to describe the multi-layers formation under the
metastable conditions.
Practical implications: The modeled descriptions of the mechanism of multi-layer formation seems to be a good tool to
control the technologies like: diffusion soldering / brazing or hot dip galvanizing into zinc bath.
Originality/value: This is quite new model revealing the mechanism of the intermetallic multi-layer formation based on the
original theory of solute redistribution after back-diffusion.

1.156
A comparison study of the pulse-echo and through-transmission ultrasonics in glass/epoxy composites
Wrobel G. (Gliwice, Poland), Pawlak S. (Gliwice, Poland)
Purpose: The aim of the present study was to assess the limits and compare abilities of the pulse-echo and throughtransmission ultrasonics to evaluate a chosen property of composite materials.
Design/methodology/approach: Two different ultrasonic non-destructive techniques were employed to measure the
mechanical wave velocity in glass/epoxy composites. The study was performed on various specimens with different glass
content at the range from 30 to 65%. The exact glass content in examined materials was determined using the standard
destructive analysis.
Findings: A comparison showed that the results obtained for the wave velocity from pulse-echo and through-transmission
are in good agreement, indicating that both techniques can be considered as a quantitative non-destructives tools of local
fiber content evaluation. The results are presented in the form of linear relationships of wave velocity versus fiber content in
the composite materials.
Research limitations/implications: In order to obtain lower dispersion of data, there are many factors to be considered such as void
content in composite materials and/or transducer frequency of ultrasonic device, which were out of the scope of the present study.
Practical implications: The considered ultrasonic techniques can be applied to the industrial quality control of composite
products, but for any different composite structures, distinct relationships should be determined.
Originality/value: The results presented would be of interest to the industrial quality procedures, especially in the case of
products with high failure-free requirements.

1.252
Ultrasonic methods in diagnostics of polyethylene
Wrobel G. (Gliwice, Poland), Wierzbicki L. (Gliwice, Poland)
Purpose: The aim of the work was to find relationship between the ultrasonic wave velocity and the strenght and stess in a
polyethylene specimens.
Design/methodology/approach: The experiments have been performed in three distinct phases. During the first phase,
typical polyethylene was ageing to get different mechanical properties. In the second phase, strength and ultrasonic
properties of composite was testing. In the last of phases we compare changes of properties.
Findings: The experimental results showed relationship between velocity of ultrasonic wave and strength and stress in a
polyethylene specimens.
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Research limitations/implications: In the future test will be necessary to use more precise testing equipment. Perhaps we
will use other ultrasonic probes of lower frequency. In this experiment we used 2 MHz probes. It is necessary to run an
experiment with more specimens. Further work is needed in the correlations between ultrasound and stress area.
Practical implications: The results of the investigation have shown possibility of using ultrasonic method to diagnosis of
strength changes in polymers materials. This method allowed to test working parts of machines or buildings, without
destruction.
Originality/value: The results of the investigations allow to confirm, that ultrasonics can be used to non-destructive testing
of the strength and Young’s modulus changes.

1.328
The laboratory stand for didactic and research of a Fluidic Muscle
Wszolek G. (Gliwice, Poland), Stawarz G. (Katowice, Poland), Zub P. (Gliwice, Poland)
Purpose: The aim of this work was to design and build a laboratory stand dedicated for didactic and research purposes
connected with a Fluidic Muscle. The stand is placed at the Electropneumatic and PLC controllers Laboratory of the Institute
of Engineering Processes Automation and Integrated Manufacturing Systems of the Faculty of Mechanical Engineering of
the Silesian University of Technology, Gliwice, Poland.
Design/methodology/approach: The stand was designed and visualised by utilisation of professional CAD software – CATIA
and a fluidic muscle was chosen according to a MuscleSIM programme of FESTO company.
Findings: The device integrates the elements which are indispensable determinant of contemporary industry and the main aim of
its construction was to bring closer conceptions and ideas connected with the construction and the outworking of the fluidic
muscle, problems of proportional pressure control, visualisation and control of the industrial processes as well as making possible
of carrying out the investigations and experiments on these elements.
Research limitations/implications: The module structure of the research stand gives possibility to make its further development
by adding extra modules that can be easily mounted on plates, which will make possible the implementation of series of
individual positions controlled by one PLC. Thanks to the applied system of visualisation, switching among synoptic screens is
possible. The visualisation represents every separate module of the stand and so, with the help of one operator position, gives
possibility to control every chosen module of the whole device.
Originality/value: The mechatronic didactic and research device introduced in the paper represents the new approach to the
problem of visualisation and control of the fluidic muscle and constitutes the perfect tool of the aided didactic process in the
Institute’s laboratory.

1.150
Theoretical determination of voltage arise in machining of gray cast irons
Yardimeden A. (Diyarbakir, Turkey), Inan A. (Elazig, Turkey), Aksoy M. (Elazig, Turkey)
Purpose: Machining conditions should be well determined in order to increase production speed and minimize machining
cost. However, it is difficult to produce all information for optimum machining conditions. Therefore it is generally accepted
provide the most influential factors for determination of optimum machining conditions. The optimum machining conditions
would provide longer tool life and better surface finish quality.
Design/methodology/approach: Taylor mentioned a relative between cutting speed and tool life and developed model from
consecutive experimental studies completed under invariable machining conditions. Recently the factorial regression
analysis has been extensively applied for providing optimum machining conditions for expected tool life and surface
roughness. In the present study, voltage differences between workpiece and cutting tool were also taken consideration for
theoretical determination of machining conditions. The results of experimental study carried out for machining of gray cast
irons (at different chemical compositions) were modeled by using regression analysis method.
Findings: The influence of cutting speed, feed rate, diameter and depth of cut on the voltage difference were investigated.
Consequently theoretical values obtained from the equation were similar to the experimental values.
Practical implications: The results of experimental study carried out for machining of gray cast irons (at different chemical
compositions) were modeled by using regression analysis method.
Originality/value: In the present study, a mathematical model was improved using regression analysis method of potential
differences between workpiece and cutting tool and, machining on the lathe which is made different chemical compositions
of gray cast iron.
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1.148
Impacts of the structure and processing conditions on the voltage arise in machining of gray cast irons
Yardimeden A. (Diyarbakir, Turkey), Inan A. (Elazig, Turkey), Aksoy M. (Elazig, Turkey)
Purpose: Machining is one of the most widely used manufacturing processes. The machining of gray cast iron is important
because of wide application of these materials in various industries. The machinability studies have been carried out for these
materials and it was reported that the amount of graphite in cast irons was one of the influential factor in tool wear during
machining. This study is aimed to provide new approach to examine tool life by considering voltage arise during machining
of gray cast irons.
Design/methodology/approach: The experimental study carried out to measure voltage values during various machining
conditions such as cutting speeds, feed rates and depth of cut. Chemical compositions of the four different gray cast irons
were machined and the experimental results were compared to the machining of brass and steel. The selected machining
conditions were 0.16, 0.32 and 0.48 mm feed rates, 0.5, 1 and 1.5 mm depths of cut and 125, 250 and 355 rpm spindle
speeds, respectively.
Findings: It was observed that the voltage difference was detected during the machining of cast iron specimens. This was
due to increase of graphite particles within total intersections. This would lead to conclusion that high graphite particles
would increase voltage and this would provide information about tool wear.
Research limitations/implications: Because of being cheap, the usage of cast iron with lamella graphite particles in specific
electric circuits to be used in industrial applications need to be further investigated. Also whether or not the cost iron with
lamella graphite particles can be used as voltage storage under intensive stress needs to be investigated.
Originality/value: Impacts of the structure and processing conditions on the voltage arise in machining of gray cast irons.

1.151
Biomechanical comparison of the wedge supported plates at PTO
Yardimeden A. (Diyarbakir, Turkey), Kelestemur M.H. (Elazig, Turkey), Esenkaya I. (Malatya, Turkey)
Purpose: Proximal tibial osteotomy (PTO) is a widely used surgical procedure for the treatment in medial compartment
osteoarthritis of the knee with mal-alignment, particularly in young and active patients. Several types of plates are developed
recently at the medial opening wedge osteotomy technique. The main aim of this study is to make stress analysis and
compare the stability of a commonly used anatomic “T” plate and 3 different wedge supported plates and their combinations
which are designed by one of the author of this article.
Design/methodology/approach: In this biomechanical study, calf tibial models were used in order to compare the stability
of the plates under axial compression loading. 2 and 4 holes rectangular shape wedge supported plates, 4 holes reversed “L”
shape wedge supported plates or combination of these and 6 holes anatomic “T” plates were used for the models. The
compression behaviour of the model was tested by using a universal mechanical testing machine. And, a numerical method,
ANSYS finite element code, was used for the stress analysis of the plates.
Findings: The specimen fixed with the combination of 4 holes reversed “L” shapes and 2 holes rectangular shape plates and
6 holes anatomic “T” plates showed significantly better stability than those of others. The numerical and experimental results
were well agreed.
Practical implications: When Ti alloy plate is compared with stainless steel plate it is observed that the stress values do not
change under applied loads and it does not show an advantage in term of stress. However, literature indicates that it has
higher fatigue life and better electro-chemical properties.
Originality/value: Biomechanical comparison of the wedge supported plates at proximal tibial osteotomy.

1.192
Detection of short circuit in pulse gas metal arc welding process
Yarlagadda K.D.V.P. (Brisbane, Australia), Praveen P. (Brisbane, Australia), Madasu V.K. (Brisbane, Australia), Rhee S.
(Seoul, Korea)
Purpose: The paper discusses several methods of detecting occurrence of short circuit and short circuit severity in pulse gas
metal arc welding process (GMAW-P).
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Design/methodology/approach: Welding experiments with different values of pulsing parameter and simultaneous
recording of high speed camera pictures and welding signals (such as current and voltage) were used to identify the
occurrence of short circuit and its severity in GMAW-P process. The investigation is based on the measurement of welding
signals specifically current and voltage signals and their synchronization with high speed camera to investigate the short
circuit phenomenon in GMAW-P process.
Findings: The results reveal that short circuit can be detected using signal processing techniques and its severity can be
predicted by using statistical models and artificial intelligence techniques in GMAW-P process.
Research limitations/implications: Several factors are responsible for short circuit occurrence in GMAW-P process. The
results show that voltage and current signal carry rich information about the metal transfer and especially short circuit
occurrence in GMAW-P process. Hence it’s possible to detect short circuit occurrence in GMAW-P process. Future work
should concentrate on development of advance techniques to improve reliability of techniques mentioned in this paper for
short circuit detection and prediction in GMAW-P process.
Originality/value: For achieving atomization of the welding processes, implementation of real time monitoring of weld
quality is essential. Specifically for GMAW-P process which is widely used for light weight metal which is widely gaining
popularity in manufacturing industry. However, in case of GMAW-P process hardly any attempt is made to analyse
techniques to detect and predict occurrence of short circuit. This paper analyses different techniques that can be employed
for real time monitoring and prediction of short circuit and its severity in the GMAW-P process.

1.147
Pouring mould during centrifugal casing process
Zagorski R. (Katowice, Poland), Sleziona J. (Katowice, Poland)
Purpose: The paper presents the model and the example simulations of the centrifugal casting of metal matrix composite reinforced
with SiC, especially the distribution of the velocity of liquid composite for the initial stage of pouring the mould (up to 1s).
Design/methodology/approach: Numerical simulations have been performed using the CFD program FLUENT 6.1.To simulate
pouring the mould, axisymmetric swirl model has been applied. To model the air-matrix free surface (and also volume fraction of
particular continuous phases) and dispersed phase, Volume of Fluid approach (VOF) and Discrete Phase Model (DPM) have been
used, respectively. The turbulent flow of the fluid has been simulated by the standard k-ε model of turbulence.
Findings: The results show that the behaviour of composite in pouring process depends strongly on the existence of
reinforcement and process parameters and the initial stage of the casting can probably have an influence on the segregation
and various final distribution of reinforcement particles.
Research limitations/implications: The implemented simulational scheme can be used to study the behaviour of liquid
composite during casting and the final simulational structure of composite should be verified experimentally.
Practical implications: The simulation by CFD program (Fluent) can be treated as an attractive and useful tool for
modelling centrifugal casting process of metal matrix composite reinforced by ceramic particles. The created model and
procedures can be come the basis for more advanced researches.
Originality/value: The development of CFD program and the computer technology allow to study even complicated problems.
Hence, we have implemented the CFD program to simulate the centrifugal casing of composite.

1.96
Methods for the calculation of surface free energy of solids
Zenkiewicz M. (Bydgoszcz, Poland)
Purpose: The main purpose of this paper is the analysis of the most common methods for the calculation of the surface free
energy (SFE) of solids, utilising the results of the contact angle measurements. The calculation deals also with the SFE at the
interface, especially that at the surface of polymers and polymeric materials. The survey has been meant to ease the
understanding of physical processes occurring at the solid-liquid interface and to help to find proper measuring methods with
respect to various physical systems.
Design/methodology/approach: The presented analysis has been based on the papers of the fundamental nature as well as on the
specialised literature reports. The results of the experimental and theoretical studies of the author of this article are also considered.
Findings: Different assumptions have been made in the individual methods for calculating the SFE of polymeric materials.
Thus, the SFE values for a given material, obtained by various methods and with use of different measuring liquids, are not
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consistent. The method for the calculation of the SFE of porous or granulated materials, powders, and fibres, in which the
Washburn equation is utilised, is very useful in practice. Currently, there is no appropriate alternative to this method.
Research limitations/implications: The method for calculating the SFE with use of the equation of state requires further
investigation, both experimental and theoretical. Further studies on the phenomena associated with penetration of the
measuring liquids into the bulk of an examined material and on the relevant changes concerning this material, including the
changes in its SFE, have also to be carried out.
Practical implications: The presented results of the investigations may be applied in optimisation of the current and derivation of
the new methods for calculating the SFE of solids and liquids, including mainly the SFE of polymers in the solid state.
Originality/value: Because of differences in the assumptions made in most of the methods for the SFE calculation and of
differences in the interactions between the individual measuring liquids and the examined material, the SFE values for
various polymer materials may be compared with one another only when the contact angle measurements have been made
using the same measuring liquids and when the SFE calculations have been performed by the same method.

1.49
Influence of electron radiation on surface free energy of low density polyethylene film
Zenkiewicz M. (Bydgoszcz, Poland)
Purpose: of this paper is to study the effect of the electron radiation, generated in a high voltage accelerator, on surface free
energy (SFE) of low density polyethylene film.
Design/methodology/approach: An LAE 13/9 linear accelerator (former USSR) was used to irradiate the examined
polyethylene film. The maximum electron energy was 13 MeV, controllable energy range, 5-13 MeV, and average power of
the electron beam, 9 kW. The contact angles were measured with a G 11 goniometer (Krüss GmbH, Germany) using doubly
distilled water, glycerol, formamide, diiodomethane, and α bromonaphthalene. The calculations of SFE were done by means
of the Owens Wendt or the van Oss-haudhury-Good methods.
Findings: The value of the SFE for the polyethylene film, increasing monotonically with the radiation dose, depends on both
the applied method of calculation and the set of measuring liquids. The differences between the results obtained with these
two methods and sets of liquids generally increase with the radiation dose.
Research limitations/implications: The SFE value of polyethylene film depends not only on the intermolecular interactions
originating in several outer atomic layers of the film but also on the intermolecular interactions occurring in the measuring
liquids and on the way of performing investigations. Thus, it may be compared only when determined with the same method
and using the same measuring liquids.
Practical implications: The results of presented research allow determining the recommendations referring to the
optimization of irradiation technology of low density polyethylene film.
Originality/value: The differences in the SFE values calculated with the Owens Wendt and the van Oss Chaudhury-Good
methods depend not on only on the kind of the calculation method but also on the kind of measuring liquid used in contact
angle measurement.

1.203
Application of nanostructural materials in manufacturing of soft magnetic composite materials Fe73.5Cu1Nb3Si13.5B9PEHD type
Ziebowicz B. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: The purpose of the paper is to show the possibility of application in different branches the techniques of
nanostructural soft magnetic composite materials: Fe73.5Cu1Nb3Si13.5B9 alloy powder bounded by polyethylene and the
worked out technique of their obtaining.
Design/methodology/approach: The main base of the paper is to show the properties and possibilities of application of
modern nanostructural soft magnetic composite materials as a result of finding new nanotechnologies that result the practical
application of nanomaterials obtained by these techniques.
Findings: Modern nanostructural soft magnetic composite materials have optimum technology of production with properties
that allow for miniaturizing, simplification and lowering the costs of devices.
Practical implications: Showing the possibilities of new technological solutions leading to manufacture materials than can
replace the traditional ones.
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Originality/value: The paper shows samples of nanostructural magnetic composite materials and shows the material and
technological solution which make possible obtaining these materials.

1.273
Structural changes in low alloy cast steel Cr-Mo-V after long time creep service
Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Krzton H. (Gliwice, Poland)
Purpose: of this publication is to present the changes of the structure in the power station boiler and turbine components
made of low cast steel Cr-Mo-V after long time creep service.
Design/methodology/approach: The material of the research studies has been obtained from Polish power stations. All
examined elements have exceeded their assessed life of 100.000 hours. The microstructures of the elements have been
observed using a scanning electron microscope. The investigation of the development of the precipitation processes has been
done by X-ray diffraction phase analysis.
Findings: The microstructures and phase compositions of the residues, obtained from the elements, depend on life
exhaustion extent.
Practical implications: The presented method can be used for evaluation and qualification of structural changes in power
station boiler and turbine components operating in creep conditions.
Originality/value: The observed changes in the structure and in the precipitation composition are applied to evaluation of
the condition of the components in further industrial exploitation.

1.346
Investigation and implantation of endo-prosthesis in biological experiment on animals
Zitnansky M. (Trnava, Slovakia), Caplovic L. (Trnava, Slovakia), Rehak L. (Bratislava, Slovakia), Makai F. (Bratislava,
Slovakia)
Purpose: Purpose of this paper is to inform professional public about our research activities and results in the area of
development of implants.
Design/methodology/approach: Method used in the present study, was the computer design of 3D virtual model, rapid
milling, rapid turning and special testing, to produce a new total endo-prosthesis for dogs.
Findings: Results of these activities are eight complete total endo-prostheses for dog implantation and for test preparing in
vitro and in vivo and finally, for biological experiments on animals – dogs.
Research limitations/implications: This paper is the result of partly primary and partly applied research. The achieved
results will be used for preparing of the total endo-prostheses into the human skeleton.
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