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PREFACE

Distinguished WAMME Fellows !
Dear Delegates of AMME and CAM3S Conferences !
Ladies and Gentlemen!
„Genius loci” – special virtues and meaning of a place. The World Academy of Materials and
Manufacturing Engineering WAMME has a few such places, which are especially important for it. Surely
Gliwice – with a seat of the WAMME Academy and the Silesian University of Technology which has taken it
under its roof, giving the seat, belongs to them. A special role for the WAMME Academy plays Zakopane, a
winter capital of Poland. A beautiful town at the foot of a charming and dangerous range of Tatra mountains and
a sleeping knight – a wonderful mountain Giewont, watching over the town. The Academy was established here
and the meetings of the General Assembly of the WAMME Academy and their main International Scientific
Conferences on Achievements in Mechanical and Materials Engineering and Contemporary Achievements in
Mechanics, Manufacturing and Materials Science have taken place here already for several times. Those
conferences took place in Cracow, a city having a special meaning for world culture, including on the Wawel
Hill, in the former seat of the Polish Kings and in the Collegium Novum of the Jagiellonian University, the oldest
Polish academic university. The important meaning for the WAMME Academy has also Wisła – a pearl of the
Silesian Beskidas, Rydzyna with its castle of the King Stanisław Leszczy ski, historical Gda sk with its City
Hall in the Old Town and Sopot with the oldest pier at the Baltic Sea and a historical Grand Hotel. In all those
places during the last 16 years AMME and CAM3S Conferences took place, that is why those places became
close to WAMME fellows and its sympathizers of whom a few thousands participated in those events, including
ca. 2 thousands from ca. 50 countries from all world continents.
This year it was decided to broaden the circles of places having an important meaning for the WAMME
Academy. The 16th AMME’2008 conference will take place in Ryn on Mazuria in North-East Poland, recognised
as one of the most attractive tourist and landscape regions in Europe. The Mazuria Dirstrict is a part of the Polish
East Baltic Lake District between the Old Prussian Lowland and the Iława Lake District in the west, the
Lithuanian Lake District in the east and the North Mazuria Lowland in the south. The lake district includes rows
of terminal moraines of three main phases of Vistula glacial period, what decides about the varied lie of the land,
including ranges of moraine hills, depression without ebbs, kames, eskers and in the southern part also saunder
fields. In the makeup of the Mazuria Lake District, the Region of Great Mazurian Lakes, commonly called as the
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District of Thousand Lakes belong, although in fact over 2700 of those lakes are of 1 ha in area each , and
numerous lakes taking ca. ok. 7% of the area of that lake district. There are among others 2 biggest lakes in
Poland - niardwy and Mamry, and also others like: Niegocin, Nidzkie, Ro and Tałty. Rivers having their
sources in the Mazuria Lake District (Omulew, Rozoga, Szkwa, Pisa, Ełk) and Pregola (Łyna with Guber,
Angrapa) belong to a river basin of Narva. The most valuable natural complexes are the Mazuria Landscape Park,
separated as regions of protected landscape, taking the area of ca. 40 000 ha, including ca.18 000 ha of forest and
ca. 15 000 ha of water with Mamry and niardwy Lakes. Moreover, in the area of the Mazuria Lake Distrct there
are 114 nature reserves. There are over thousand monumental trees, among which there are among others: Royal
Oaks in Ruciane and the Oak over Mukre on the lake shore. There are 139 erratic blocks, of 19-m-perimetres, and
fields of those blocks, called "Fuledzki Horn" and "Dobie ski Horn" and "Bachmanowo" are protected as
reserves. In the region of Mazuria there are many navigational routes mainly for yacht tourism and also for tourist
and leisure cruises, among others: Gi ycko - W gorzewo, Gi ycko - Mikołajki - Ruciane Nida, Mikołajki – Pisz
and Mikołajki – Ryn, and also numerous kayak routes, among others: Krutynia river that is streams joining a few
dozen of lakes and Sapina river beginning from the south bank of Kruklin Lake.
The Conference will take place in the historical walls of Teutonic Knights Castle in Ryn, situated in the
beautiful hill between Rynskie and Ołów Lakes. That medieval stronghold was built in stages and in the past it
looked in a completely different way than at present. The oldest information about the Teutonic castle which gave
the beginning to the settlement and the later town comes from the chronicles of Wigand from Marburg dated
1377. The first phase of the building is dated for the second decade of the 14th century till 1376. The second
phase of the building began in 1377 by founding encircling walls, 4.5 m thick and becoming narrow to 2.5 m, on
orthogonal projection of 44 m x 52 m, with a huge settlement outside castle walls. Two wings: south-eastern and
north-eastern were planned then (southern and northern ones were 56.5 m long, and eastern and western ones –
44.8 m and their internal width equalled 17 m). On the other sides that quadrilateral was closed with curtain walls
and an untypical square tower situated in the western corner. In 1391 Fryderyk von Wallenrod – Konrad
Wallenrod’s brother, the Great Master of the Teutonic Order became the first commander in Ryn. Then the
conversion of the Castle was made, among others in a basement creating a huge room with a cross-vaulting, on
the first floor the Chapel with distinguished windows with the chapel house and a flat of the commander being
next to it and the armoury situated above it. The highest storey was surrounded by defensive porches and the
communication in the wing was ensured by a storeyed cloister. In the south-eastern side of the Castle there was a
settlement inside castle walls, and all was surrounded by a moat watered from Ołów Lake. In 1525 after the
liquidation of the Teutonic Order in Ryn there was the seat of the office of a starost of the Duchy of Prussia in
Ryn and it was converted, and then again in the 17th century when the south-western wing with the gate and the
north-western wing, and then yet a few times. In the 19th century the Castle became a private possession and after
the next conversion on 5th August 2006 the Hotel was opened in it. It is the second biggest building in Poland of
that type, situated in an undulating terrain, among fabulous lakes meandering sometimes in long channels, full of
wonderful bays and peninsulas.
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Preface

Each time the Conference on Achievements in Mechanical and Materials Engineering is an occasion to
meet many specialists from the mentioned thematic fields from very many countries of the World. Surely, it will
be the same this year. The best papers prepared by the delegates of that conference will be published in scientific
journals, mainly the Journal of Achievements in Materials and Manufacturing Engineering, Archives of Materials
Science and Engineering and the International Journal of Computational Materials Science and Surface
Engineering. Nothing can be replaced by scientific discussions and disputes and visions of new scientific
inquiries which usually takes place during meetings of outstanding scientists from the whole World. The
Conference is accompanied as usual by the General Assembly of the World Academy of Materials and
Manufacturing Engineering WAMME, and also by annual meetings of the Metallic Materials Section of the
Materials Science Committee of the Polish Academy of Sciences and also other important accompanying events:
this year among others the 14th International Scientific Conference on Contemporary Achievements in
Mechanics, Manufacturing and Materials Science CAM3S’2008.
To the traditions of conferences of series on Achievements in Mechanical and Materials Engineering
AMME belongs 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 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. Kopa – Slovenia, Prof. B.
Smoljan – Croatia, Prof. B. Levenfeld – Spain, Prof. M. Rosso – Italy, Prof. Jaroslav Koutsky – Czech Republic,
Prof. Yong Taek Im – South Korea, Prof. Paul Siffert – France, Prof. Yuriy Rudavskiy – Ukraine, Prof. Jerry
Sokolowski – Canada, Prof. Spillios Fassois – Greece, Prof. Toshio Haga – Japan, Prof. Kanaka Durga Vara
Prasad Yarlagadda – Australia , Prof. Ming-Yen Tan – Singapore, and Prof. Grigoriy Drapak – Ukraine. Also
such a ceremony is foreseen this year.
In 2008 the Chapter accepted the candidatures of Prof. Hong Ho Cheng from Taiwan and Prof. Franc Cus
from Slovenia, and the 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 will be handed to them during the
Opening Ceremony of the AMME’2008 Conference in the wonderful courtyard of the Ryn Castle, playing the
role of the huge conference room. For a quarter of a century Prof. Fryderyk Staub directed the Department of
Materials Science of the Silesian University of Technology which traditions took successively created institutes:
ca. 36 years ago of Materials Science, and nearly 11 years ago – of Engineering Materials and Biomaterials of the
Silesian University of Technology, one of the main Conference Organisers.
For the second 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 is
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foreseen during this AMME'
2008 Conference. Professor Jan Adamczyk, died suddenly in 2007, was a Fellow of
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. It was
decided last year that the first Professor Jan Adamczyk Honorary Award was handed to Dr Tomasz Tanski from
the Silesian University of Technology in Gliwice, Poland for making a rewarded PhD thesis on heat treatment
and phase precipitation in magnesium-aluminum cast alloys.
The second Professor Jan Adamczyk Honorary Award in 2008 will be handed to Dr Piotr Bała from the
AGH University of Science and Technology in Cracow, Poland for making a rewarded PhD thesis on heat
treatment and phase transformations in high-speed steels. Also that ceremony is foreseen during the Opening
Ceremony of the AMME’2008 Conference.
Undoubtedly, the great artistic event will be the chamber concert accompanying the Opening Ceremony
of the AMME’2008 Conference - “Le Quattro stagioni” (“The Four Seasons”) – the piece composed at the end of
1725 by Venetian priest and composer Antonio Vivaldi, played by the Quartet Akademos with Anna
Rechlewicz, giving solo violin concerts, with a group of experienced chamber string musicians, which
accompanies her. Surely, that music will sound beautifully in the interiors of the wonderful courtyard of the Ryn
Castle, wholly roofed today. In the first summer day of 2008 Antonio Vivaldi among others recalls that “beneath
the blazing sun’s relentless heat men and flocks are sweltering, pines are scorched. We hear the cuckoo’s voice;
then sweet songs of the turtle dove and finch are heard. His limbs are now awakened from their repose by fear of
lightning’s flash and thunder’s roar, as gnats and flies buzz furiously around. …the heavens roar and great
hailstones beat down upon the proudly standing corn.” I do hope that such a vision will be not fulfilled during the
AMME’2008 Conference. I do count that the weather will not let down and (an otherwise beautiful) vision of a
thunderstorm will be fulfilled only after the departure of conference delegates from Mazuria.
I would like to wish all the delegates the nice impressions from the stay in Poland and on hospitable
Mazuria, fruitful scientific debates and new constant relationships of scientific cooperation.

Prof. Leszek A. Dobrza ski M. Dr hc
Chairman of the AMME and CAM3S Conferences
President of the WAMME
President of the ACMS&SE
Editor-in-Chief of the JAMME and AMSE
Gliwice-Ryn, in June 2008
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ACCOMPANYING EVENTS

•

Handing honorary awards of the Prof. Fryderyk Staub Golden Owl for 2008 for achievements in
promoting the Polish science and higher education on the international arena and for achievements in
collaboration with the Polish scientific community of materials engineering

•

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 2008

•

The General Assembly of the World Academy of Materials and Manufacturing Engineering

•

The Annual Meeting of the Metallic Materials Section of the Materials Science Committee of the Polish
Academy of Sciences

•

14th International Scientific Conference on Contemporary Achievements in Mechanics, Manufacturing
and Materials Science CAM3S

•

Session of Students' Scientific Circles SO-KÓŁ
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PROCEEDINGS
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Main information on organisation of the AMME'2008 Conference

PRESENTATIONS TIME LIMITS

REGISTRATION
at 1600 - 1900

General time limits of presentations are as
follows:
opening lectures – 15 minutes,
award holders’ lectures – 15 minutes,
general lectures – 15 minutes.

Reception - Ryn Castle Hotel in Ryn
ACCOMMODATION, TRANSPORTATION
AND MEALS
Since 22nd-25th June 2008

They can be changed by the Organising
Committee. Discussions will follow all presentations
in a session within its time span.
Phone:
Fax:
E-mail:
MULTIMEDIA DESK
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.

Ryn Castle Hotel
Plac Wolno ci 2
11-520 Ryn, Poland
+48 87 429 70 00
+48 87 429 70 01
hotel@zamekryn.pl

Organisers ensure accommodation and meals for
the delegates of the AMME`2008 Conference on
22nd June (supper) to 25th June (lunch) 2008 in the
Ryn Castle Hotel, Ryn, Poland. Rooms in Ryn
should be left till 12:00. Luggage should be left in
the left luggage office of the reception of the Hotel.

ADDITIONAL
In order to book a room in the Ryn Castle Hotel
before 22nd June and/or keep it on 25th June 2008
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 AMME’2008
DAY SCHEDULE

SUNDAY
22nd June 2008
Special Day schedule

MONDAY
23rd June 2008

7:30– 09:00
BREAKFAST

Breakfast

09:00 – 10:45
SESSIONS

10:45 – 11:15
COFFEE BREAK

09:00 – 13:00
POSTER
SESSION

Opening Ceremony
with the Concert
“Castle Courtyard” Hall

11:15 – 13:00
SESSIONS

13:00 – 14:30
LUNCH

Lunch
Plenary Session A
“King Władysław
Jagiełło” Room

15:00 – 16:45
SESSIONS
16:45 – 17:15
COFFEE BREAK

15:00 – 19:00
POSTER
SESSION

17:15 – 19:00
SESSIONS
20:00
DINNER

16:00 – 19:00
Reception
Ryn Castle Hotel
in Ryn

20:00
Welcome and Cocktail
Dinner

Coffee break

Poster Session A
Poster Room

Plenary Session B
“King Władysław
Jagiełło” Room
20:00
Banquet Dinner
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CONFERENCE TIMETABLE

01 Session
“Duchess Anna”
Room

TUESDAY
24th June 2008

WEDNESDAY
25th June 2008
Special Day schedule

Breakfast

Breakfast

Plenary Session C
Poster
“King Władysław Jagiełło” Session C
Room
Poster Room

02 Session
“Duke Witold”
Room

Poster
Session D:
CAM3S
Poster Room

10:30 – 10:45
Closing Ceremony
“King Władysław Jagiełło” Room
Coffee break

03 Session
“Duchess Anna”
Room

Poster Session B
Poster Room

04 Session
“Duke Witold”
Room

General Assembly of World
Academy MME
"Grand Chapter House" Room
Annual Meeting of the Metallic
Materials Section of the
Materials Science Committee of
the Polish Academy of Sciences
Small Meetings Room
Lunch

15:00-19:00
Ship cruise along Mazuria Lakes
The assembly point – outside
the Zamek Ryn Hotel at 14.40

19:30
Dinner in the „At Ziutek’s” Restaurant
in Ruciane-Nida on the “Guzianka Duza” Lake

10:45 – 11:15
Coffee break
11:30 – 12:30
Lunch
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SUNDAY

22nd June 2008
Ryn Castle Hotel, Ryn

Time

Schedule

1600 – 1900

Registration - Ryn Castle Hotel, Ryn

2000 – 2200

Welcome and Coctail Dinner - Ryn Castle Hotel, Ryn

Detailed Programme

MONDAY

19

23rd June 2008
Ryn Castle Hotel, Ryn

Time

Schedule

730 – 900

Breakfast

900 – 1300

Opening Ceremony with the Concert

1300 – 1430

Lunch

1500 – 1645

Plenary Session A

1645 – 1715

Coffee break

1715 – 1900

Plenary Session B

1500 – 1900

Poster Session A

2000

Banquet Dinner

20

Achievements of Mechanical and Materials Engineering AMME’2008

I. OPENING CEREMONY
900 – 1300

Monday 23rd June 2008

Ryn Castle Hotel, Ryn
“Castle Courtyard” Hall

Chairpersons:
Prof. Leszek A. Dobrzanski (Poland)
Prof. Maria H. Robert (Brazil)
Prof. Yosef Katz (Israel)
Prof. Jerzy Swider (Poland)
I.1. Opening Address of Prof. Leszek A. Dobrzanski
President of the World Academy WAMME
Chairman of Programme and Organising Committees of the Conference
I.2. Handing the honorary awards of the Prof. Fryderyk Staub Golden Owl for 2008 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. Hong Hocheng (Taiwan)
Prof. Franc Cus (Slovenia)
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 2008
Dr Piotr Bala (Poland)
I.4. Opening lecture
Prof. Maria Helena Robert (Brazil)
Co-author: R. Cristofolini (Brazil)
Analysis of the thixoability of ASTM A536 ductile iron (1.284)
I.5. Award holders’ lectures
Prof. Hong Hocheng (Taiwan)
Co-author: T.T. Wen (Taiwan)
Innovative approach to uniform imprint of micron and submicron features (1.61)
Prof. Franc Cus (Slovenia)
Co-author: U. Zuperl (Slovenia)
Model reference adaptive force and surface roughness control in milling (1.52)
Dr Piotr Bala (Poland)
Co-author: J. Pacyna (Poland)
The influence of kinetics phase transformation during tempering on the mechanical properties of HS6-5-2 steel (1.290)
I.6. Concert
Quartet “Akademos” to accompaniment of violin, contrabass and harpsichord - Antonio Vivaldi “The Four Seasons”
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II. PLENARY SESSION A
00

15 – 16

45

Monday 23rd June 2008

Ryn Castle Hotel, Ryn
“King Władysław Jagiełło” Room

Chairpersons:
Prof. Hong Hocheng (Taiwan)
Prof. Franc Cus (Slovenia)
II.1.

Dobrzanski L.A. (Gliwice, Poland), Bonek M. (Gliwice, Poland)
Special presentation (60 minutes):
The topics and groups of authors participating in the Poster Sessions (1.296)

II.2.

Smoljan B. (Rijeka, Croatia)
Co-authors: Iljkic D. (Rijeka, Croatia), Smokvina Hanza S. (Rijeka, Croatia), Traven F. (Rijeka, Croatia)
An analysis of modified Jominy-test (JMC®-test) (1.288)

II.3.

Haga T. (Osaka, Japan)
Co-authors: Inui H. (Osaka, Japan), Watari H. (Kiryu, Japan), Kumai S. (Yokohama, Japan)
Casting of aluminum alloy strip using an unequal diameter twin roll caster (1.103)

II.4.

Nowacki J. (Szczecin, Poland)
Co-author: Co-author: Zajac P. (Szczecin, Poland)
Microstructure and corrosion resistance of the duplex steel wide-gap one-side fluxcored wire welded joints (1.291)
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III. PLENARY SESSION B
1715 – 1900

Monday 23rd June 2008

Ryn Castle Hotel, Ryn
“King Władysław Jagiełło” Room

Chairpersons:
Prof. Bozo Smoljan (Croatia)
Prof. Jerry H. Sokolowski (Canada)
III.1. Rusz S. (Ostrava, Czech Republic)
Co-author: Malanik K. (Dobra, Czech Republic)
Refining of structure of the alloy AlMn1Cu with use of multiple severe plastic deformation (1.172)
III.2. Chang C.L. (Yunlin, Taiwan)
Co-author: Yang S.H. (Yunlin, Taiwan)
Finite element simulation of wheel impact test (1.76)
III.3. Dobrzanski L. A. (Gliwice, Poland)
Co-authors: Kloc-Ptaszna A. (Gliwice, Poland), Matula G. (Gliwice, Poland)
Gradient tool WC/HS6-5-2 materials produced using the powder metallurgy method (1.231)
III.4. Forasassi G. (Pisa, Italy)
Co-author: Lo Frano R. (Pisa, Italy)
Dynamic buckling in a next generation metal coolant nuclear reactor (1.37)
III.5. Davin F. - CSM Instruments (Neuchatel, Switzerland)
Special presentation (30 minutes):
The modern method of the materials research (1.295)
III.6. Special invited paper
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TUESDAY

24th June 2008
Ryn Castle Hotel, Ryn

Time

Schedule

730 – 900

Breakfast

900 – 1045

01 Session

1045 – 1115
15

00

Coffee break

11 – 13

03 Session

1115 – 1300

General Assembly of the World Academy
Materials Manufacturing Engineering

900 – 1300

04 Session
Annual Meeting of the Metallic Materials Section of
the Materials Science Committee of the Polish
Academy of Sciences

Poster Session B

1300 – 1430

Lunch

1500 – 1930

Ship cruise along Mazuria Lakes

1930

02 Session

Dinner in the „At Ziutek’s” Restaurant in Ruciane-Nida on the “Guzianka Duza” Lake

24

Achievements of Mechanical and Materials Engineering AMME’2008

01 SESSION
900 – 1045, Tuesday 24th June 2008

“Duchess Anna” Room

Chairpersons:
Prof. Toshio Haga (Japan)
Prof. Stanislaw Mitura (Poland)
01.1. Zenkiewicz M. (Bydgoszcz, Poland), Richert J. (Torun, Poland)
Influence of polymer samples preparation procedure on their mechanical properties (1.17)
01.2. Ohashi T. (Tokyo, Japan), Chiba H. (Tokyo, Japan), Takano H. (Tokyo, Japan)
Employment of alumina suspension pad for v-bending of SUS304 strip (1.226)
01.3. Greger M. (Ostrava, Czech Republic), Kander L. (Ostrava, Czech Republic), Kocich R. (Ostrava, Czech Republic)
Structure and low-cycle fatigue of steel AISI 316 after ECAP (1.168)
01.4. Kasprzak W. (Ottawa, Canada), Sokolowski J.H. (Windsor, Canada), Sahoo M. (Ottawa, Canada), Dobrzanski L.A.
(Gliwice, Poland)
Thermal characteristics of the AM50 magnesium alloy (1.278)
01.5. Etxaniz O. (Bilbao, Spain), Solaberrieta E. (Bilbao, Spain), Minguez R. (Bilbao, Spain), Muniozguren J. (Bilbao,
Spain), Arias A. (Bilbao, Spain)
Digital modelling of a human skull (1.190)
01.6. Buchacz A. (Gliwice, Poland)
Characteristics of discrete-continuous flexibly vibrating mechatronic system (1.282)

Detailed Programme

02 SESSION
900 – 1045, Tuesday 24th June 2008
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“Duke Witold” Room

Chairpersons:
Prof. Stanislav Rusz (Czech Republic)
Prof. Jerzy Nowacki (Poland)
02.1. Pacyna J. (Krakow, Poland)
The microstructure and properties of the new bainitic rail steels (1.257)
02.2. Bassim M.N. (Manitoba, Canada), Odeshi A.G. (Manitoba, Canada)
Shear strain localization and fracture in high strength structural materials (1.152)
02.3. Lis J. (Czestochowa, Poland), Lis A. (Czestochowa, Poland)
Kinetics of the austenite formation during intercritical annealing (1.59)
02.4. Thao D.T. (Jeonnam, Korea), Jeong J.W. (Jeonnam, Korea), Kim I.S. (Jeonnam, Korea), Kim J.W.H.J. (Chungnam, Korea)
Predicting Lap-Joint bead geometry in GMA welding process (1.175)
02.5. Dobrzanski L.A (Gliwice, Poland), Domagala J. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Klimpel A. (Gliwice,
Poland), Janicki D. (Gliwice, Poland)
Laser surface treatment of magnesium alloy with WC powder (1.234)
02.6. Ito Y. (Obu, Japan), Nemoto T. (Obu, Japan), Ogura T. (Tsu, Japan), Yamashita H. (Nagoya, Japan), Yanai S. (Obu,
Japan), Matsuura H. (Obu, Japan)
Measurement by load cells of impact force which a human body receives by external force (1.49)
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03 SESSION
1115 – 1300, Tuesday 24th June 2008

“Duchess Anna” Room

Chairpersons:
Prof. Bassim Nabil (Canada)
Prof. Alessandro Nadeo (Italy)
03.1. Kim C.H. (Incheon, Korea), Lim H.S. (Inchoen, Korea), Kim J.K. (Incheon, Korea)
Position welding using disk laser-GMA hybrid welding (1.57)
03.2. Poloczek T. (Weiherdamm, Germany), Griner S. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland)
Structural changes of Ni-base metallic glasses during thermal activation (1.198)
03.3. Park H.J. (Seoul, Korea), Kim D.C. (Incheon, Korea), Kang M.J. (Incheon, Korea), Rhee S. (Seoul, Korea)
Optimisation of the wire feed rate during pulse MIG welding of Al sheets (1.78)
03.4. Prokhorenko V. (Lviv, Ukraine), Prokhorenko S. (Lviv, Ukraine), Mudry S. (Lviv, Ukraine), Bylica A. (Rzeszow, Poland)
Physical and technological preconditions of melting-crystallization temperature stabilization (1.245)
03.5. Yang T.S. (Huwei, Taiwan)
Finite element analysis of elliptic cup deep drawing of magnesium alloy sheet (1.202)
03.6. Mahdavinejad R.A. (Tehran, Iran)
Optimisation of electro discharge machining parameters (1.7)
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04 SESSION
1115 – 1300, Tuesday 24th June 2008

“Duke Witold” Room

Chairpersons:
Prof. Takahiro Ohashi (Japan)
Prof. Chang Chia-Lung (Taiwan)
04.1. Grzesik W. (Opole, Poland)
Wear of ceramic tools in hard machining (1.21)
04.2. Lin W.S. (Yunlin, Taiwan)
The reliability analysis of cutting tools in the HSM processes (1.158)
04.3. Sicre-Artalejo J. (Leganes, Spain), Campos M. (Leganes, Spain), Torralba J.M. (Leganes, Spain)
Modification of Cr-Mo low alloyed steels by addition of Mn via mechanical milling (1.58)
04.4. Majak J. (Tallinn, Estonia), Toompalu S. (Tallinn, Estonia), Pohlak M. (Tallinn, Estonia)
Material parameters identification by use of hybrid GA (1.199)
04.5. Thamizhmanii S. (Batu Pahat, Malaysia), Bin Omar B. (Batu Pahat, Malaysia), Saparudin S. (Batu Pahat, Malaysia),
Hasan S. (Batu Pahat, Malaysia)
Tool flank wear analyses on martensitic stainless steel by turning (1.10)
04.6. Lee S.W. (Incheon, Korea), Shin D.Y. (Incheon, Korea), Byun C.W. (Incheon, Korea)
Design of basic chamber of the main control valve (1.75)
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WEDNESDAY

25th June 2008
Ryn Castle Hotel, Ryn

Time

Schedule

730 – 900

Breakfast

900 – 1030

Plenary Session C

900 – 1030

Poster Session C

900 – 1030

Poster Session D
Accompanying event: 14th International Scientific Conference on Contemporary Achievements in
Mechanics, Manufacturing and Materials Science CAM3S

1030 – 1045

Closing Ceremony

1045 – 1115

Coffee break

1130 – 1230

Lunch
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IV. PLENARY SESSION C
900 – 1030

Wednesday 25th June 2008

Ryn Castle Hotel, Ryn
“King Władysław Jagiełło” Room

Chairpersons:
Prof. Ill-Soo Kim (Korea)
Prof. Jerzy Pacyna (Poland)

IV.1. Rdzawski Z.M. (Gliwice, Poland)
Co-author: Stobrawa J.P. (Gliwice, Poland),
Thermal stability of functional properties in dispersion and precipitation hardened selected copper alloys (1.161)
IV.2. Kim H.J. (ChanAnSi, Korea)
Co-authors: Seo J.S. (ChanAnSi, Korea), Ryoo H.S. (ChanAnSi, Korea)
Microstructural parameter controlling weld metal cold cracking (1.93)
IV.3. Okrajni J. (Katowice, Poland)
Co-author: Junak G. (Katowice, Poland)
Low cycle fatigue of steels at high temperature under gradual loading (1.111)
IV.4. Cellini G.S. (Bologna, Italy)
Co-author: Tomesani L. (Bologna, Italy)
Metal head - dependent HTC in sand casting simulation of aluminium alloys (1.184)
IV.5. Wendler B.G. (Lodz, Poland)
Co-author: Pawlak W. (Lodz, Poland)
Low friction and wear resistant coating systems on Ti6Al4V alloy (1.114)
IV.6.

Hsu Y.C. (Yulin, Taiwan)
Co-author: Lin H.S. (Yulin, Taiwan)
An analysis of the influence of decompression cavity on the cold hobbing processes (1.179)
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V. CLOSING CEREMONY
1030 – 1045

Wednesday 25th June 2008

Ryn Castle Hotel, Ryn
“King Władysław Jagiełło” Room

Chairpersons:
Prof. Leszek A. Dobrzanski (Poland)
Prof. Maria H. Robert (Brazil)
Prof. Yosef Katz (Israel)
Prof. Jerzy Swider (Poland)
V.1.

Prof. Leszek A. Dobrzanski (Poland)
Closing Address of the Chairman of the Programme and Organising Committees of the AMME'
2008 Conference

Detailed Programme

MONDAY
POSTER SESSION A
1715 – 1900
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23rd June 2008
Poster Room

Session commissioners:
Dr Mariusz Krupinski (Poland)
Dr Marek Roszak (Poland)
A.1.
A.2.
A.3.
A.4.
A.5.
A.6.
A.7.

A.8.
A.9.
A.10.

A.11.
A.12.
A.13.
A.14.
A.15.
A.16.

Bhargava R.R. (Roorkee, India), Setia A. (Roorkee, India)
Modified strip saturation model for a cracked piezoelectric strip (1.147)
Bilewicz M. (Gliwice, Poland), Viana J.C. (Guimaraes, Portugal), Dobrzanski L.A. (Gliwice, Poland)
Polymer composite strengthening by developed injection moulding technique (1.271)
Bonek M. (Gliwice, Poland), Piec M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
The study of properties of laser modified hot-work tool steel surface layer (1.281)
Czop P. (Gliwice, Poland), Slawik D. (Gliwice, Poland), Wszolek G. (Gliwice, Poland), Zwiazek M. (Gliwice, Poland)
Temperature control strategy for a seal fatigue tester (1.269)
Dobrzanska-Danikiewicz A. (Gliwice, Poland), Krenczyk D. (Gliwice, Poland)
Production flow synchronisation versus buffer capacities in assembly systems (1.298)
Dobrzanski J. (Gliwice, Poland), Sroka M. (Gliwice, Poland)
Automatic classification of the 13CrMo4-5 steel worked in creep conditions (1.236)
Dobrzanski L.A. (Gliwice, Poland), Zukowska L. (Gliwice, Poland), Kubacki P. (Katowice, Poland), Mikula J.
(Gliwice, Poland), Golombek K. (Gliwice, Poland)
XPS and AES analysis of PVD coatings (1.222)
Dobrzanski L.A. (Gliwice, Poland), Dolzanska B. (Gliwice, Poland), Matula G. (Gliwice, Poland)
Structure and properties of tool gradient materials reinforced with the WC carbides (1.229)
Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Cizek L. (Ostrava, Czech Republic)
Investigation of the MCMgAl12Zn1 magnesium alloys structure after heat treatment (1.297)
Dobrzanski L.A. (Gliwice, Poland), Kremzer M. (Gliwice, Poland), Trzaska J. (Glliwice, Poland), Wlodarczyk-Fligier
A. (Gliwice, Poland)
Neural network application in simulations of composites Al-Al2O3 tribological properties (1.219)
Dobrzanski L.A. (Gliwice, Poland), Grajcar A. (Gliwice, Poland), Borek W. (Gliwice, Poland)
Influence of hot-working conditions on a structure of high-manganese austenitic steels (1.220)
Filip R. (Rzeszow, Poland)
Laser nitriding of the surface layer of Ti6Al4V titanium alloy (1.163)
Gluchowski W.J. (Gliwice, Poland), Rdzawski Z.M. (Gliwice, Poland)
Silver – mishmetal alloy for application at elevated temperature (1.28)
Gnatowski A. (Czestochowa, Poland), Palutkiewicz P. (Czestochowa, Poland), Bociaga E. (Czestochowa, Poland)
Numerical analysis of stress state during single point bending in DMTA examinations (1.127)
Grajcar A. (Gliwice, Poland)
Selection of the hot-working conditions for TRIP-type microalloyed steel (1.79)
Gruszczyk A. (Gliwice, Poland)
The kinetics of nitrogen dissolution in levitation and arc-melted Fe-C-Mn filler metals (1.258)
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A.17. Haga T. (Osaka, Japan), Sakaguchi H. (Osaka, Japan), Watari H. (Gunma , Japan), Kumai S. (Tokyo, Japan)
High speed twin roll casting of 6061 strips (1.101)
A.18. Haga T. (Osaka, Japan), Hirooka K. (Osaka, Japan), Watari H. (Gunma, Japan), Kumai S. (Tokyo, Japan)
Grooved roll for a high speed twin roll caster (1.102)
A.19. Hajduk B. (Gliwice, Poland), Weszka J. (Gliwice, Poland), Cozan V. (Iasi, Romania), Jarzabek B. (Zabrze, Poland),
Domanski M. (Zabrze, Poland)
Optical properties of polyazomethine with oxygen atom in the backbone (1.273)
A.20. Hanc A. (Katowice, Poland), Dercz G. (Katowice, Poland), Pajak L. (Katowice, Poland), Frackowiak E. (Katowice,
Poland), Kansy J. (Katowice, Poland)
Mössbauer and structure studies on metallic powders from Fe-Al-X (X = Ni, Cu, Cr) (1.270)
A.21. Hanc A. (Katowice, Poland), Binczyk F. (Katowice, Poland)
Structural analysis of austempered ductile iron obtained by Mössbauer spectroscopy (1.287)
A.22. Huanca Cayo E. (Brasilia, Brazil), Absi Alfaro S.C. (Brasilia, Brazil)
Weld transference modes identification through sound pressure level in GMAW process (1.15)
A.23. Jaruga T. (Czestochowa, Poland), Bociaga E. (Czestochowa, Poland)
Crystallinity of parts from multicavity injection mould (1.107)
A.24. Kaczmarczyk J. (Gliwice, Poland), Rojek M. (Gliwice, Poland), Wrobel G. (Gliwice, Poland), Stabik J. (Gliwice, Poland)
A model of heat transfer taking place in thermographic test stand (1.259)
A.25. Kaczorowski W. (Lodz, Poland), Batory D. (Lodz, Poland)
Carbon and titanium based layers for wood-based materials (1.203)
A.26. Kiel M. (Gliwice, Poland), Krauze A. (Gliwice, Poland), Marciniak J. (Gliwice, Poland)
Corrosion resistance of metallic implants used in bone surgery (1.265)
A.27. Kim J.K. (Incheon, Korea), Lim H.S. (Incheon, Korea), Cho J.H. (Columbus, Ohio, Korea), Kim C.H. (Incheon, Korea)
Bead-on-plate weldability of Al 5052 alloy using a disk laser (1.55)
A.28. Kim J.K. (Incheon, Korea), Lim H.S. (Inchoen, Korea), Cho J.H. (Columbus, United States), Kim C.H. (Incheon, Korea)
Weldability during the laser welding of lap joints of Al 5052 sheets (1.56)
A.29. Klimpel A. (Gliwice, Poland), Kik T. (Gliwice, Poland)
Erosion and abrasion wear resistance of GMA wire surfaced nanostructural deposits (1.243)
A.30. Klimpel A. (Gliwice, Poland), Kik T. (Gliwice, Poland), Czuprynski A. (Gliwice, Poland), Gorka J. (Gliwice, Poland),
Fidali M. (Gliwice, Poland)
Thermovision researches of temperature fields distribution in GMA brazed joints of solar collectors (1.217)
A.31. Krawczyk J. (Cracow, Poland), Bala P. (Cracow, Poland), Hanc A. (Katowice, Poland)
The Mössbauer spectroscopy studies of hypereutectoid cementite precipitation (1.286)
A.32. Kuc D. (Katowice, Poland), Hadasik E. (Katowice, Poland), Niewielski G. (Katowice, Poland), Plachta A. (Katowice,
Poland)
Structure and plasticity of the AZ31 magnesium alloy after hot deformation (1.136)
A.33. Lenik K. (Lublin, Poland), Paszeczko M. (Lublin, Poland), Durjagina Z. (Lviv, Ukraine), Dziedzic K. (Lublin,
Poland), Barszcz M. (Lublin, Poland)
The surface self-organization in process friction and corrosion of composite materials (1.24)
A.34. Liew W.Y.H. (Kota Kinabalu, Malaysia)
Ultra-precision machining of stainless steel using coated carbide tool (1.69)
A.35. Lin J.C. (Yunlin, Taiwan), Lin S.W. (Yunlin, Taiwan), Lee K.S. (Changhua, Taiwan), Tong J.L. (Yunlin, Taiwan)
The optimal clearance design of micro-punching die (1.204)
A.36. Lin W.S. (Yunlin, Taiwan)
The study of high speed fine turning of austenitic stainless steel (1.200)
A.37. Lisiecki A. (Gliwice, Poland), Klimpel A. (Gliwice, Poland)
Diode laser gas nitriding of Ti6Al4V alloy (1.272)
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A.38. Lu H.S. (Yunlin, Taiwan), Chen J.Y. (Yunlin, Taiwan), Chung C.T. (Yunlin, Taiwan)
The optimal cutting parameter design of rough cutting process in side milling (1.177)
A.39. Matula G. (Gliwice, Poland), Jardiel T. (Leganes, Spain), Jimenez R. (Madrid, Spain), Levenfeld B. (Leganes, Spain),
Varez A. (Leganes, Spain)
Microstructure, mechanical and electrical properties of Ni-YSZ anode supported solid oxide fuel cells (1.187)
A.40. Mikula J. (Gliwice, Poland), Matula G. (Gliwice, Poland), Golombek K. (Gliwice, Poland), Dobrzanski L.A.
(Gliwice, Poland)
Sintered composite gradient tool materials (1.275)
A.41. Naddeo A. (Fisciano, Italy)
State of the art on pedestrian safety simulation (1.132)
A.42. Niewielski G. (Katowice, Poland), Kuc D. (Katowice, Poland), Schindler I. (Ostrava, Czech Republic), Bednarczyk I.
(Ostrava, Czech Republic)
Hot rolling of intermetallics FeAl phase based alloys (1.137)
A.43. Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland)
Investigations on the impact strength (1.285)
A.44. Postawa P. (Czestochowa, Poland), Kwiatkowski D. (Czestochowa, Poland), Bociaga E. (Czestochowa, Poland)
Impact of the method of heating/cooling moulds on the properties of injection moulding parts (1.171)
A.45. Roszak M. (Gliwice, Poland)
Methodology of the quality management (1.289)
A.46. Sleziona J. (Katowice, Poland), Myalski J. (Katowice, Poland)
Characteristic of polymer sliding materials using to work at elevated temperature (1.224)
A.47. Sliwa A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Kwasny W. (Gliwice, Poland), Sitek W. (Gliwice, Poland)
Finite element method application for modeling of PVD coatings properties (1.173)
A.48. Stabik J. (Gliwice, Poland), Dybowska A. (Gliwice, Poland)
Electrical and tribological properties of gradient epoxy-graphite composites (1.124)
A.49. Suliga M. (Czestochowa, Poland)
The influence of drawing speed on properties of TRIP steel wires (1.20)
A.50. Szajnar J. (Gliwice, Poland), Wrobel T. (Gliwice, Poland)
Methods of inoculation of pure aluminium structure (1.135)
A.51. Szczepanik M. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Wrobel G. (Gliwice, Poland), Wierzbicki L. (Gliwice,
Poland)
Detecting of defects in polymeric materials using pulsed infrared thermography (1.205)
A.52. Thamizhmanii S. (Batu Pahat, Malaysia), Bin Omar B. (Batu Pahat, Malaysia), Saparudin S. (Batu Pahat, Malaysia),
Hasan S. (Batu Pahat, Malaysia)
Surface roughness investigation and hardness by burnishing on titanium alloy (1.9)
A.53. Thamizhmanii S. (Batu Pahat, Maldives), Bin Omar B. (Batu Pahat, Malaysia), Saparudin S. (Batu Pahat, Malaysia),
Hasan S. (Batu Pahat, Malaysia)
Surface roughness analyses on hard martensitic stainless steel by turning (1.11)
A.54. Vindis P. (Maribor, Slovenia), Mursec B. (Maribor, Slovenia), Rozman C. (Maribor, Slovenia), Janzekovic M.
(Maribor, Slovenia), Cus F. (Maribor, Slovenia)
Biogas production with the use of mini digester (1.23)
A.55. Wiewiorowska S. (Czestochowa, Poland), Muskalski Z. (Czestochowa, Poland), Suliga M. (Czestochowa, Poland),
Pelka M. (Czestochowa, Poland)
The numerical analysis of Hi-temp 095 wire drawing process (1.157)
A.56. Yanai S. (Aichi, Japan), Itoh Y. (Aichi, Japan), Nemoto T. (Aichi, Japan), Kihira M. (Chiba, Japan), Matsuura H.
(Aichi, Japan)
Development of portable driving simulator system (1.51)
A.57. Ziaja W. (Rzeszow, Poland)
Computational investigation of the tensile behaviour of the hard coated Ti-6Al-4V alloy (1.34)
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TUESDAY
POSTER SESSION B
900 – 1300

24th June 2008
Poster Room

Session commissioners:
Dr Zbigniew Brytan (Poland)
Dr Boguslaw Ziebowicz (Poland)
B.1.
B.2.
B.3.

B.4.

B.5.
B.6.
B.7.
B.8.
B.9.
B.10.
B.11.
B.12.
B.13.
B.14.
B.15.
B.16.

Bialas K. (Gliwice, Poland)
Graphs and structural numbers in analysis and synthesis of mechanical systems (1.94)
Chen J.Y. (Yunlin, Taiwan), Lin W.Y. (Yunlin, Taiwan), Lee B.Y. (Yunlin, Taiwan), Chen C.H. (Yunlin, Taiwan)
Development of database and searching system for tool grinding (1.86)
Chrzanowski W. (Gliwice, Poland), Walke W. (Gliwice, Poland), Armitage D.A. (Leicester, United Kingdom),
Knowles J.C. (Leicester, United Kingdom)
Study on bioactivity of NiTinol after surface treatment (1.300)
Cizek L. (Ostrava, Czech Republic), Pawlica L. (Ostrava, Czech Republic), Kocich R. (Ostrava, Czech Republic),
Janosec M. (Ostrava, Czech Republic), Tanski T. (Gliwice, Poland), Prazmowski M. (Opole, Poland)
Structure and properties of Mg-Zr and Mg-Si alloys (1.201)
Dobrzanski L.A. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Olsen A. (Oslo, Norway)
Microstructure and mechanical properties of the Al-Ti alloy with calcium addition (1.19)
Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland)
Laser texturization in technology of multicrystalline silicon solar cells (1.189)
Dobrzanski L.A. (Gliwice, Poland), Jagiello A. (Gliwice, Poland), Honysz R. (Gliwice, Poland)
Virtual tensile test machine as an example of Material Science Virtual Laboratory post (1.242)
Dobrzanski L.A. (Gliwice, Poland), Honysz R. (Gliwice, Poland)
The significance of multimedia didactic aids in the informative society (1.241)
Dobrzanski L.A. (Gliwice, Poland), Brytan Z. (Gliwice, Poland), Actis Grande M. (Torino, Italy), Rosso M. (Torino, Italy)
Innovative PM duplex stainless steels obtained basing on the Schaeffler diagram (1.232)
Dobrzanski L.A. (Gliwice, Poland), Brom F. (Gliwice, Poland)
E-learning on the example of materials science (1.279)
Dolata-Grosz A. (Katowice, Poland), Dyzia M. (Katowice, Poland), Sleziona J. (Katowice, Poland)
The formation of the structure of cast composites in different solidificaton conditions (1.150)
Ducki K. (Katowice, Poland), Ciesla M. (Katowice, Poland)
Influence of initial heat treatment on the fatigue life of austenitic Fe–Ni alloy (1.143)
Dyzia M. (Katowice, Poland), Sleziona J. (Katowice, Poland)
Aluminium matrix composites reinforced with AlN particles formed by in situ reaction (1.126)
Dziczkowski L. (Gliwice, Poland)
Selection of the frequency of eddy currents in non-destructive testing of non-ferromagnetic plates (1.68)
Garstka T. (Czestochowa, Poland)
The influence of product thickness on the measurements by Barkhausen Noise method (1.121)
Gustof P. (Katowice, Poland), Hornik A. (Katowice, Poland)
Determination of the temperature distribution in the wet cylinder sleeve in turbo diesel engine (1.247)
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B.17. Herian J. (Katowice, Poland), Sulkowski R. (Tarnowskie Gory, Poland)
Quantitative evaluation of the structure and properties of hot rolled products of continuous ingots made of low-carbon steels (1.108)
B.18. Herian J. (Katowice, Poland), Aniolek K. (Katowice, Poland)
The structure and properties of steel with different pearlite morphology and its resistance to abrasive wear (1.109)
B.19. Jasinski J. (Czestochowa, Poland), Szota M. (Czestochowa, Poland), Jeziorski L. (Czestochowa, Poland)
Neural networks application for modeling carbonizing process in fluidized bed (1.178)
B.20. Kaczmarek M. (Gliwice, Poland)
Crevice corrosion resistance of NiTi alloy after various surface treatments (1.120)
B.21. Kajzer W. (Gliwice, Poland), Kaczmarek M. (Gliwice, Poland), Marciniak J. (Gliwice, Poland)
Influence of medium and surface modification on corrosion behavior of the cobalt alloy (1.27)
B.22. Kokosza A. (Krakow, Poland), Pacyna J. (Krakow, Poland)
Effect of retained austenite on the fracture toughness of tempered tool steel (1.230)
B.23. Konieczny J. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Wieczorek J. (Katowice, Poland), Dobrzanski L. A.
(Gliwice, Poland)
Stereometry specification of anodization surface of casting aluminium alloys (1.116)
B.24. Konieczny J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Tomiczek B. (Gliwice, Poland), Trzaska J.
(Gliwice, Poland)
Application of the artificial neural networks for prediction of magnetic saturation of metallic amorphous alloys (1.255)
B.25. Kwapulinski P. (Katowice, Poland), Rasek J. (Katowice, Poland), Stoklosa Z. (Katowice, Poland), Badura G.
(Katowice, Poland), Kostrubiec B. (Katowice, Poland), Haneczok G. (Katowice, Poland)
Magnetic and mechanical properties in FeXSiB (X=Cu, Zr, Co) amorphous alloys (1.41)
B.26. Lukaszkowicz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), Pancielejko M.
(Koszalin, Poland)
Comparison of the PVD gradient coatings deposited onto X40CrMoV5-1 and HS6-5-2 tool steel substrate (1.248)
B.27. Madejski J. (Gliwice, Poland)
Agent architecture for intelligent manufacturing systems (1.294)
B.28. Matula G. (Gliwice, Poland), Dobrzanski L. A. (Gliwice, Poland), Varez A. (Madrid, Spain), Levenfeld B. (Madrid, Spain)
Development of a feedstock formulation based on PP for MIM of carbides reinforced M2 (1.214)
B.29. Mijanovic K. M. (Sarajevo, Bosnia and Herzegovina)
Reducing dangerous waste by applying low-waste technologies (1.228)
B.30. Mroz S. (Czestochowa, Poland)
Examination of the effect of slitting roller shape on band slitting during the multi slit rolling process (1.98)
B.31. Nabialek J. (Czestochowa, Poland), Koszkul J. (Czestochowa, Poland), Gnatowski A. (Czestochowa, Poland)
Expectation of the parts quality on the ground the simulation of the injection moulding process (1.145)
B.32. Naplocha K. (Wroclaw, Poland), Granat K. (Wroclaw, Poland)
Synthesis of Ti-Al porous preform (1.54)
B.33. Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Dercz G. (Katowice, Poland), Pajak L. (Katowice,
Poland), Skowronski W. (Krakow, Poland)
Microstructure and magnetic properties of BaFe12O19 powder (1.192)
B.34. Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Ochin P. (Vitry sur Seine, France), Stoklosa Z.
(Katowice, Poland)
Thermal and magnetic properties of selected Fe-based metallic glasses (1.194)
B.35. Ozgowicz W. (Gliwice, Poland), Kurc A. (Gliwice, Poland), Nawrat G. (Gliwice, Poland)
Identification of precipitations in anodically dissolved high-strength microalloyed Weldox steels (1.280)
B.36. Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Grzegorczyk B. (Gliwice, Poland)
The influence of the temperature of tensile test on the structure and plastic properties of copper alloy type CuCr1Zr (1.283)
B.37. Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Kurc A. (Gliwice, Poland)
Influence of plastic deformation on structure and mechanical properties of stainless steel type X5CrNi18-10 (1.293)
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B.38. Pawlak S. J. (Gliwice, Poland)
Microstructure and properties of vacuum melted high cobalt and cobalt-free maraging steels (1.207)
B.39. Pilarczyk W. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland), Jodkowski M. (Gliwice, Poland), Labisz K.
(Gliwice, Poland), Krzton H. (Gliwice, Poland)
Structure and properties of Al67Ti25Fe8 alloy obtained by mechanical alloying (1.254)
B.40. Polok-Rubiniec M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Lukaszkowicz K. (Gliwice, Poland),
Adamiak M. (Gliwice, Poland)
Comparison of the structure, properties and wear resistance of the TiN PVD coatings (1.185)
B.41. Rozek Z. (Liberec, Czech Republic), Kaczorowski W. (Lodz, Poland), Lukas D. (Liberec, Czech Republic), Louda P.
(Liberec, Czech Republic), Mitura S. (Lodz, Poland)
Potential applications of nanofiber textile covered by carbon coatings (1.141)
B.42. Rzychon T. (Katowice, Poland), Kielbus A. (Katowice, Poland), Szala J. (Katowice, Poland)
Microstructure and fluidity of sand cast ZRE1 alloy (1.65)
B.43. Sawicki S. (Czestochowa, Poland), Szota P. (Czestochowa, Poland), Dyja H. (Czestochowa, Poland)
Analysis of the bimetallic bars rolling during a skew rolling (1.105)
B.44. Slota D. (Gliwice, Poland)
Determination of the boundary conditions in two-dimensional solidification of pure metals (1.156)
B.45. Staszewski M. (Gliwice, Poland), Czepelak M. (Gliwice, Poland), Wrona A. (Gliwice, Poland), Lis M. (Gliwice,
Poland), Osadnik M. (Gliwice, Poland)
Fabrication of nano-structured materials by high-pressure sintering (1.260)
B.46. Staszewski M. (Gliwice, Poland), Kopyto D. (Gliwice, Poland), Becker K. (Gliwice, Poland), Wrona A. (Gliwice,
Poland), Dworak J. (Gliwice, Poland), Kwarcinski M. (Gliwice, Poland)
The X-ray activated reduction of silver (I) solutions as a method for nanoparticles manufacturing (1.266)
B.47. Stefanik A. (Czestochowa, Poland)
Slitting criterion for various rolling speeds in MSR rolling process (1.113)
B.48. Szota P. (Czestochowa, Poland)
Numerical analysis of the 45 mm reinforcement bar rolling process (1.106)
B.49. Tyrlik-Held J. (Gliwice, Poland), Kajzer W. (Gliwice, Poland), Walke W. (Gliwice, Poland), Szade J. (Katowice,
Poland), Winiarski A. (Katowice, Poland)
Physicochemical properties investigations of metallic urological stent after implantation (1.191)
B.50. Walke W. (Gliwice, Poland), Marciniak J. (Gliwice, Poland), Paszenda Z. (Gliwice, Poland), Kaczmarek M. (Gliwice, Poland)
Biomechanical analysis of tibia – double threaded screw fixation (1.146)
B.51. Wierzbinska M. (Rzeszow, Poland), Mrowka-Nowotnik G. (Rzeszow, Poland)
Identification of phase composition of AlSi5Cu2Mg aluminium alloy in T6 condition (1.36)
B.52. Wlodarczyk-Fligier A. (Gliwice, Poland), Dobrzanski L.A (Gliwice, Poland), Kremzer M. (Gliwice, Poland), Adamiak
M. (Gliwice, Poland)
Manufacturing of aluminium matrix composite materials reinforced by Al2O3 particles (1.183)
B.53. Wrobel G. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland)
Influence of temperature on friction coefficient of low density polyethylene (1.244)
B.54. Wrobel G. (Gliwice, Poland), Muzia G. (Gliwice, Poland), Pawlak S. (Gliwice, Poland)
Active IR-thermography as a method of fiber content evaluation in carbon/epoxy composites (1.206)
B.55. Ziebowicz A. (Gliwice, Poland), Walke W. (Gliwice, Poland), Barucha-Kepka A. (Zabrze, Poland), Kiel M. (Gliwice, Poland)
Corrosion behaviour of metallic biomaterials used as orthodontic wires (1.165)
B.56. Ziebowicz B. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Drak M. (Gliwice, Poland), Wydrzynska A.
(Gliwice, Poland)
Corrosion resistance of composite materials Fe73.5Cu1Nb3Si13.5B9 – PE type in acid environment (1.118)
B.57. Zmudzki J. Z. (Katowice, Poland), Walke W. (Gliwice, Poland), Chladek W. (Katowice, Poland)
Stresses present in bone surrounding dental implants in FEM model experiments (1.169)
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Bednarczyk I. (Katowice, Poland), Kuc D. (Katowice, Poland), Niewielski G. (Katowice, Poland)
The structure of FeAl and Fe3Al-5%Cr intermetallic phase - based alloys (1.148)
Cebulski J. (Katowice, Poland), Lalik S. (Katowice, Poland), Michalik R. (Katowice, Poland)
Corrosion resistance of FeAl intermetallic phase based alloy in water solution of NaCl (1.162)
Choi H.J. (Incheon, Korea), Lim S.J. (Incheon, Korea), Shin H.T. (Hwaseong, Korea), Choi S. (Incheon, Korea)
CNC Extruder for varied section extrusion (1.73)
Ciesla M. (Katowice, Poland), Ducki K. (Katowice, Poland)
Influence of increased nitrogen content on tool steels structure and selected properties (1.166)
Dobrzanski L.A. (Gliwice, Poland), Krupinski M. (Gliwice, Poland), Krupinska B. (Gliwice, Poland)
Structure analysis of Al cast alloy (1.43)
Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Trzaska J. (Gliwice, Poland), Cizek L. (Ostrava,
Czech Republic)
Modelling of hardness prediction of magnesium alloys using artificial neural networks applications (1.45)
Dobrzanski L.A. (Giwice, Poland), Jonda E. (Gliwice, Poland), Lukaszkowicz K. (Gliwice, Poland), Labisz K.
(Gliwice, Poland), Klimpel A. (Gliwice, Poland)
Surface modification of the X40CrMoV5-1 steel by laser alloying and PVD coatings deposition (1.182)
Dobrzanski L.A. (Gliwice, Poland), Krol M. (Gliwice, Poland), Bilewicz M. (Gliwice, Poland), Viana J.C.
(Guimaraes, Poland)
Microstructure and mechanical properties of polypropylene/polycarbonate blends (1.208)
Dobrzanski L.A. (Gliwice, Poland), Reinman L. (Gliwice, Poland), Krawczyk G. (Gliwice, Poland)
Influence of the ageing on mechanical properties of the aluminium alloy AlSi9Mg (1.252)
Dobrzanski L.A. (Gliwice, Poland), Malara S. (Gliwice, Poland), Trzaska J. (Gliwice, Poland)
Project of neural network for steel grade selection with the assumed CCT diagram (1.263)
Dobrzanski L.A. (Gliwice, Poland), Pusz A. (Gliwice, Poland), Nowak A.J. (Gliwice, Poland)
Aramid-silicon laminated materials with special properties – new perspective of its usage (1.264)
Dudek A. (Czestochowa, Poland), Nitkiewicz Z. (Czestochowa, Poland), Gorka A. (Czestochowa, Poland)
Structure and properties of laser alloyed surface layer (1.130)
Dudek-Burlikowska M. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
Customer’s satisfaction the element of proquality strategies of organization (1.215)
Foit K. (Gliwice, Poland)
The web-based programming interface for the Mitsubishi Movemaster robot (1.262)
Gendarz P. (Gliwice, Poland), Rzasinski R. (Gliwice, Poland), Chyra P. (Gliwice, Poland)
Technological similarity in process of series of type technology creating (1.123)
Gendarz P. (Gliwice, Poland), Chyra P. (Gliwice, Poland), Rzasinski R. (Gliwice, Poland)
Constructional similarity in process of ordered construction families creating (1.134)
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C.17. Golanski G. (Czestochowa, Poland), Wieczorek P. (Czestochowa, Poland)
Electron microscopy investigation of the Cr – Mo – V cast steel (1.167)
C.18. Grajcar A. (Gliwice, Poland), Opiela M. (Gliwice, Poland)
Diagrams of supercooled austenite transformations of low-carbon and medium-carbon TRIP-steels (1.53)
C.19. Gwiazda A. (Gliwice, Poland)
Investigations of the quality of work in a mining industry (1.277)
C.20. Hadrys D. (Katowice, Poland), Miros M. (Katowice, Poland)
Coefficient of restitution of model repaired car body parts (1.246)
C.21. Jamroziak K. (Wroclaw, Poland), Bocian M. (Wroclaw, Poland)
Identification of composite materials at high speed deformation with the use of degenerated model (1.274)
C.22. Janzekovic M. (Maribor, Slovenia), Mursec B. (Maribor, Slovenia), Vindis P. (Maribor, Slovenia), Cus F. (Maribor,
Slovenia)
Justification of replacement of pasteurization equipment in dairy (1.31)
C.23. Kim B.H. (Busan, Korea), Jeon J.J. (Busan, Korea), Park K.C. (Busan, Korea), Park B.G. (Busan, Korea), Park Y.H.
(Busan, Korea), Park I.M. (Busan, Korea)
Microstructural characterization and mechanical properties of Mg-xSn-Al-Zn alloys (1.218)
C.24. Krauze A. (Gliwice, Poland), Kaczmarek M. (Gliwice, Poland), Marciniak J. (Gliwice, Poland)
Numerical analysis of femur in living and dead phase (1.26)
C.25. Lee W.J. (Busan, Korea), Park Y.H. (Busan , Korea), Park B.G. (Busan , Korea), Park I.M. (Busan, Korea), Park
Y.H. (Busan, Korea)
Thermal residual stress investigation in AS52/ Al18B4O33 magnesium matrix composite by thermal cycling test (1.216)
C.26. Mahdavinejad R.A. (Tehran, Iran)
Fatigue study on the cracks of a cannon (1.8)
C.27. Majkowska B. (Gdansk, Poland), Serbinski W. (Gdansk, Poland)
Cavitation behaviour of the SUPERSTON alloy after laser treatment (1.112)
C.28. Michalik K. (Gliwice, Poland), Pusz A. (Gliwice, Poland)
Optimization of the lacquering process (1.268)
C.29. Michalska J. (Gliwice, Poland)
Using the EFQM excellence model to the process assessment (1.267)
C.30. Mrowka-Nowotnik G. (Rzeszow, Poland)
Damage mechanism in AlSi1MgMn alloy (1.33)
C.31. Nieslony P. (Opole, Poland), Grzesik W. (Opole, Poland)
FEM–based thermal modelling of the cutting process using power law-temperature dependent concept (1.18)
C.32. Nowosielski R. (Gliwice, Poland), Spilka M. (Gliwice, Poland), Kania A. (Gliwice, Poland)
EMS as a basis of sustainable technological process achievement (1.181)
C.33. Nowosielski R. (Gliwice, Poland), Kania A. (Gliwice, Poland), Spilka M. (Gliwice, Poland)
Integrated recycling technology as a candidate for best available techniques (1.186)
C.34. Nowosielski R. (Gliwice, Poland), Zajdel A. (Gliwice, Poland), Lesz S. (Gliwice, Poland), Kostrubiec B. (Katowice,
Poland), Stoklosa Z. (Katowice, Poland)
Influence of heat treatment on changes on structure and magnetic properties of CoSiB alloy (1.256)
C.35. Nowotnik A. (Rzeszow, Poland)
Mechanical and structural aspects of high temperature deformation in Ni alloy (1.30)
C.36. Pajak L. (Katowice, Poland), Kansy J. (Katowice, Poland), Hanc A. (Katowice, Poland), Dercz G. (Katowice,
Poland), Jablonska M. (Katowice, Poland)
Ordering process of Fe28Al and Fe28Al5Cr alloys (1.250)
C.37. Pandilov Z. (Skopje, Macedonia)
Analytical determination of the position loop gain for linear motor CNC machine tool (1.42)
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C.38. Przondziono J. (Katowice, Poland)
Flattening of narrow and thin stainless steel strips (1.29)
C.39. Reclik D. (Gliwice, Poland), Kost G. (Gliwice, Poland)
The comparison of elastic band and B-Spline polynomials methods in smoothing process of collision-free robot
trajectory (1.261)
C.40. Sobota A. (Katowice, Poland), Zochowska A. (Katowice, Poland)
Model of urban public transport network for the analysis of punctuality (1.249)
C.41. Szajnar J. (Gliwice, Poland), Baron C. (Gliwice, Poland)
The determination of the thickness of composite layer (1.159)
C.42. Szewczenko J. (Gliwice, Poland), Nowinska K. (Gliwice, Poland), Basiaga M. (Gliwice, Poland)
Influence of bone union electrostimulation on corrosion of Ti6Al4V ELI alloy implants (1.144)
C.43. Szewieczek D. (Gliwice, Poland), Karkoszka T. (Gliwice, Poland), Zajac A. (Gliwice, Poland)
Incompatibilities analysis in the accredited laboratory (1.210)
C.44. Topolska S. (Gliwice, Poland)
Teaching the plating of surface layers using an E-learning platform (1.276)
C.45. Torbacki W. (Szczecin, Poland)
SaaS – direction of technology development in ERP/MRP systems (1.46)
C.46. Torbacki W. (Szczecin, Poland)
Numerical analysis of beams on unilateral elastic foundation (1.47)
C.47. Turczyn R. (Gliwice, Poland), Kciuk M. (Gliwice, Poland)
Preparation and study of model magnetorheological fluids (1.239)
C.48. Weglowski M.S. (Gliwice, Poland), Huang Y. (Lexington, United States), Zhang Y.M. (Lexington, United States)
Relationship between wire feed speed and metal transfer in GMAW (1.40)
C.49. Zmudzki J. (Katowice, Poland), Chladek W. (Katowice, Poland), Krukowska J. (Dabrowa Gornicza, Poland)
Estimation of stresses in layers of dentures’ relining materials (1.197)
C.50. Zmudzki J. (Katowice, Poland), Chladek W. (Katowice, Poland), Krukowska J. (Dabrowa Gornicza, Poland)
Effort changes of lower complete denture material cause by reling (1.211)
C.51. Zmudzki J. (Katowice, Poland), Chladek W. (Katowice, Poland), Krukowska J. (Dabrowa Gornicza, Poland)
Loading of overdenture attachments under simulated bitting forces (1.212)
C.52. Zolkiewski S. (Gliwice, Poland)
Modelling of dynamical systems in transportation using the Modyfit application (1.80)
C.53. Zolkiewski S. (Gliwice, Poland)
Dynamical flexibility of rod and beam systems in transportation (1.233)
Announcements:
C.54. Blahous K. (Praha, Czech Republic), Kulisek V. (Praha, Czech Republic), Ruzicka M. (Praha, Czech Republic), Uher
O. (Susice, Czech Republic)
Computational design and static and fatigue tests of a high performance integrated joints (1.87)
C.55. Gnatowski A. (Czestochowa, Poland), Koszkul J. (Czestochowa, Poland), Kwiatkowski D. (Czestochowa, Poland),
Nabialek J. (Czestochowa, Poland)
Influence of soaking on dynamical properties of polyamide polyvinylpyrrolidone modified (1.138)
C.56. Kim H.H. (Jeonnam, Korea), Kim I.S. (Jeonnam, Korea), Kim I.J. (Jeonbuk, Korea), Kang B.Y. (Jeonbuk, Korea)
Control of welding quality for BV-AH 32 steel (1.176)
C.57. Kwiatkowski D. (Czestochowa, Poland), Gnatowski A. (Czestochowa, Poland), Postawa P. (Czestochowa, Poland)
Analysis of the pvT characteristic made for PP composites with glass fibre (1.128)
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D.19. Dobrzanski L.A. (Gliwice, Poland), Mazurkiewicz J. (Gliwice, Poland), Hajduczek E. (Gliwice, Poland)
The structure of the 47CrMoWVTiCeZr16-26-8 hot-work tool steel
D.20. Dobrzanski L.A. (Gliwice, Poland), Polok A. (Gliwice, Poland)
Modelling properties of the hot work tool steels after laser surface treatment
D.21. Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland)
PVD gradient coatings deposited onto tool ceramics
D.22. Dobrzanski L.A. (Gliwice, Poland), Wydrzynska A. (Gliwice, Poland)
Polimer-bonded magnetostrictive composites
D.23. Dobrzanski L.A. (Gliwice, Poland), Zukowska L. (Gliwice, Poland)
PVD gradient coatings for sintered tool mateirals
D.24. Dobrzanski L.A. (Gliwice, Poland), Zukowska L. (Gliwice, Poland), Mikula J. (Gliwice, Poland)
Investigations of PVD coatings with use of AES and XPS techniques
D.25. Drak M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) (Gliwice, Poland)
Hard magnetic composite materials Nd-Fe-B with polymier matrix
D.26. Guminska M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) (Gliwice, Poland)
Multiscale modeling in material science
D.27. Guminska M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) (Gliwice, Poland)
Employment of Prolog for metallographic microsections technology design
D.28. Guminska M. (Gliwice, Poland), Madejski J. (Gliwice, Poland)
Employment of FCM networks for didactic measurement in materials science
D.29. Kloc-Ptaszna A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Sintered gradient tool materials reinforced with high speed steel
D.30. Konieczny J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Structure and properties of nanocomposite soft magnetic materials
D.31. Kremzer M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Modern composite materials fabricated by infiltration method
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D.32. Krol M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Thermal-derivation analysis of magnesium casting alloys
D.33. Krupinska B. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
Optimization of the technological processes considering the criterion of their efficiency
D.34. Krupinski M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Defects classification of aluminium alloys casts using artificial intelligence methods
D.35. Kwasny W. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Multifractal characteristics of PVD and CVD coatings
D.36. Labisz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Alloying of the 32CrMoV12-28 steel with ceramic powders using HPDL laser
D.37. Lukaszkowicz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Structure and mechanical properties of gradient coatings deposited by PVD technology
D.38. Madejski J. (Gliwice, Poland)
Laser measurement of geometrical parameters of regular railway rails
D.39. Matula G. (Gliwice, Poland)
Structure and properties of high speed steel base cermet with carbide manufactured with the PIM method
D.40. Mikula J. (Gliwice, Poland)
Oxide tool ceramics with PVD and CVD coatings
D.41. Pakula D. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
PVD and CVD coatings deposited on the nitride tool ceramics
D.42. Pawlyta M. (Gliwice, Poland)
Determination of parameters of Basic Structural Units in Carbon Blacks
D.43. Polok-Rubiniec M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Adamiak M. (Gliwice, Poland)
PVD coatings deposited onto plasma nitrited X37CrMoV5-1 type hot work tool steel
D.44. Reimann L. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Influence of age-hardening on selected properties of aluminium alloy AlSi9Mg
D.45. Sliwa A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
FEM application for modeling of stresses in the PVD coatings
D.46. Tanski T. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Precipitation hardening of the Mg-Al-Zn alloys
D.47. Tomiczek B. (Gliwice, Poland), Konieczny J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Employment of the artificial neural networks for prediction of magnetic saturation
D.48. Trzaska J. (Gliwice, Poland)
Computer aided steel selection with the assumed hardness after hardening
D.49. Wlodarczyk-Fligier A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Adamiak M. (Gliwice, Poland)
Structure and properties metal matrix composites
D.50. Ziebowicz B. (Gliwice, Poland)
Properties of composite materials of nanocrystalline powder-polymer type
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INVITED AND CONTRIBUTED PAPERS

1.290
The influence of kinetics phase transformation during tempering on the mechanical properties of HS6-5-2 steel
Bala P. (Cracow, Poland), Pacyna J. (Cracow, Poland)
Purpose: The reason for writing this paper was to describe the kinetics of phase transformations during tempering and the
evaluation of the influence of pre-tempering on the properties of HS6-5-2 steel after principal tempering. Moreover, the
differences in hardness of samples of the investigated steel in relationship to the heating rate were evaluated. The
microstructure development in tested samples, reflecting the extend of the phase transformations during tempering, was
discussed too.
Design/methodology/approach: Dilatometric investigations were performed using a DT 1000 dilatometer of a French
company Adamel. The microstructure of investigations steels were examined by transmission JEM200CX microscope. Due
to high brittleness of test steel it was decided to test their strength with static bend test. The tests have been carried out on ø5
samples using INSTRON testing machine. Evaluation of crack resistance of test steels has been made by means of linear
elastic fracture mechanics method on the basis of the measurement of stress intensity factor KIc, in static bend test.
Findings: Change of heating rate during tempering has strong influence on the temperatures of beginnings and the ends of
individual transitions as well as on the accompanying dilatation effects. It has been stated that, in test steel in which remains
a lot of retained austenite after hardening, the pre-tempering within the range of cementite precipitation and transformation
of retained austenite, adversely affects the properties after principal tempering.
Research limitations/implications: Description of the influence of phase transformation on the mechanical properties of
HS6-5-2 high speed steel.
Practical implications: It was shown, that advance (by pre-tempering) of selected phase transformations during tempering
may affect steel properties after principal tempering.
Originality/value: This results should be of interest to engineers concerned with design new technologies of steel tempering.

1.152
Shear strain localization and fracture in high strength structural materials
Bassim M. N. (Manitoba, Canada), Odeshi A.G. (Manitoba, Canada)
Purpose: The purpose of this paper is to investigate the factors variables influencing the plastic deformation and failure in
some high strength metallic materials under high velocity impact.
Design/methodology/approach: The materials were tested in compression at strain rates ranging between 103 and 104 s-1 using
direct impact Hopkinson Pressure Bar. Microstructural evaluation before and after mechanical loading at high strain rates was
carried out to determine the mechanisms of plastic deformation and failure of the materials under study at high strain rates.
Findings: Plastic deformation in the materials is dominated by shear strain localization along adiabatic shear bands (ASBs).
Cracks are initiated and propagated along these bands leading to failure. Occurrence of adiabatic shear bands and cracking
tendency of these bands are significantly influenced by strength and microstructure. Whereas homogeneous materials show
the least tendency for shear strain localization and adiabatic shear failure, the presence of hard precipitates or secondary
phase particles promotes the occurrence of adiabatic shear bands. Other variables such as strain and strain rate also show
considerable influence on shear strain localization and susceptibility of a material to adiabatic shear failure.
Research limitations/implications: The results of these investigation provides an understanding of how various
microstructural variables can influence adiabatic shear failure in metallic materials and are significant in enhancing a more
efficient material design for use in high strain-rate related applications.
Practical implications: This research is particularly significant in military applications where these materials are used as
armour plates and can be subjected to extremely rapid loading condition as in ballistic impact or explosion fragmentation.
Originality/value: Results of these investigations offers a qualitative model for predicting the conditions which promote
occurrence of ASBs in metallic materials.
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1.148
The structure of FeAl and Fe3Al-5%Cr intermetallic phase - based alloys after hot deformation processes
Bednarczyk I. (Katowice, Poland), Kuc D. (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) and FeAl (B2) 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 800, 900 and 1000°C at 0.1s-1 strain rate. 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. The examination of the substructure was carried out by
transmission electron microscopy (TEM).
Findings: The microstructure analyses applying optic and electron microscopy have revealed the structure reconstruction
processes occurring in Fe3Al and FeAl alloys. It has been shown that different mechanisms of the structural changes ensue
from the thermal plastic strain in the investigated alloys, which influences their technological plasticity.
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 and FeAl alloy.

1.147
Modified strip saturation model for a cracked piezoelectric strip
Bhargava R.R. (Roorkee, India), Setia A. (Roorkee, India)
Purpose: The investigations aim to propose a model for arresting an electrical opening of a crack which weakens a narrow,
poled and infinite piezoelectric strip. The edges of the strip are subjected to uniform, constant anti-plane stresses and inplane electrical displacements.
Design/methodology/approach: The loads applied at the edges of the strip open the crack in a self-similar fashion.
Consequently at each tip of the crack a saturation zone protrudes. To stop the crack from further opening the rims of
developed saturation zones are subjected to normal, cohesive linearly varying saturation limit electric displacement. The
edges of the strip are subjected to anti-plane deformation and in-plane electrical displacement. Fourier integral transform
method employed reduces the problem to the solution of a Fredholm integral equation of second kind.
Findings: The electrical displacement, stress intensity factor, the saturation zone length, crack opening displacement and
crack growth rate have been calculated. The results obtained presented graphically, analysed and concluded.
Research limitations/implications: The ceramic used for strip is being assumed to be electrically more brittle. The
investigations are carried at this level in the present paper. Also the small scale electrical yielding is considered.
Consequently the developed saturation zone is proposed to lie in a line segment ahead of crack.
Practical implications: Piezoelectric ceramics being widely used as transducers. Their wide utility has prompted to study
many attires of such ceramic and one such attire is fracture mechanics of these ceramics.
Originality/value: The paper gives an assessment of the electrical load necessary to arrest the electrical crack opening. The
investigations are useful to smart material design technology where sensors and actuators are manufactured.

1.94
Graphs and structural numbers in analysis and synthesis of mechanical systems
Bialas K. (Gliwice, Poland)
Purpose: The main purpose of this work is the introduction the algorithm of a analysis and synthesis of mechanical systems.
The systems containing passive and active elements reducing of vibrations. In result of conducted synthesis was received
structures and parameters of a discrete model meeting the defined requirements concerning the dynamic features of the
system, in particular, the frequency spectrum.
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Design/methodology/approach: In this paper was used a non-classical method of polar graphs and their relationship with
algebra of structural numbers. The use of such a method enables the analysis and synthesis of mechanical systems
irrespective of the type and number of the elements of such a system.
Findings: Presented approach simplifies the process of selecting the dynamical parameters of systems in view of their
dynamical characteristics. The application of active elements to eliminate vibration enables overcoming limitations which
occur if passive elements are used.
Research limitations/implications: The scope of discussion is analysis and synthesis of passive and active mechanical
systems, but for this type of systems, such approach is sufficient.
Practical implications: The practical realization of the analysis and synthesis 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, introduced in this work, 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.

1.271
Polymer composite strengthening by developed injection moulding technique
Bilewicz M. (Gliwice, Poland), Viana J.C. (Guimaraes, Portugal), Dobrzanski L.A. (Gliwice, Poland)
Purpose: This work presents method of mechanical strengthening of nanoreinforced polymer and immiscible polymer
blends of polypropylene (PP) and polycarbonate (PC) obtained by non-conventional injection moulding technique.
Design/methodology/approach: Melt manipulation of solidifying polymer inside mould cavity has been used for improving
fracture toughness of polymer composites and nanocomposites.
Findings: Improvement of mechanical properties, especially for nanocomposites, has been obtained due to different
processing conditions and ratios of particular components.
Research limitations/implications: Nanocomposites of polymer blends and montmorillonite were moulded by direct
injection moulding according to melt temperature and stroke time-number combination included in design of experiments.
Practical implications: Comparison of analyzed composites brought satisfying results proving advantage of implicated
method and composites ratio as well.
Originality/value: Non conventional injection moulding method and their influence on strengthening polymer composites
and nanocomposites is promising technology with multi-applicable character.

1.281
The study of properties of laser modified hot-work tool steel surface layer
Bonek M. (Gliwice, Poland), Piec M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: The following paper is a synopsis of the fundamentals of laser remelting and alloying, outlining some of its
benefits compared with conventional heat treatment techniques of hot-work tool steel X40CrMoV5-1.
Design/methodology/approach: A selective review of the experimental research carried out in this area is presented. The
aim of such treatment was to harden and alloy the steel surface which had been previously coated with the paste consisting of
the tungsten carbide and the inorganic binder.
Findings: Development of the surface layer was observed in which one can distinguish the remelted zone, heat-affected
zone and the transient zone. Occurrences of the un-melted tungsten carbide grains were observed in the structure and the
increased tungsten content compared to the native material, whose variable concentration is connected with the molten metal
fluctuation in the pool during alloying. The fine grained, dendritic structure occurs in the remelted and alloyed zone with the
crystallization direction connected with the dynamical heat abstraction from the laser beam influence zone.
Practical implications: It 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.
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1.282
Characteristics of discrete-continuous flexibly vibrating mechatronic system
Buchacz A. (Gliwice, Poland)
Purpose: The application of approximate method for solving the task of assignment the frequency-modal analysis and
characteristics of flexibly vibrating mechatronic system, because for considered case of boundary conditions exact and
approximate methods for the coordinates are equivalent.
Design/methodology/approach: Formulate and solve the problem in the form of a set of differential equations of motion
and state equations of the considered mechatronic model of an object Galerkin’s method was used. The considered flexibly
vibrating mechanical system is a continuous beam, clamped at one of its ends. An integral part of the mechatronic system is
a transducer perfectly bonded to the beam surface.
Findings: The parameters of the transducer exert an important influence on the values of natural frequencies and on the form
of the characteristics of the discussed mechatronic system.
Research limitations/implications: The linear mechanical subsystem and linear electrical subsystem of the mechatronic
system were analyzed and the theory Euler-Bernoulli is used for the beam; however, this approach is sufficient for such
systems.
Practical implications: Global approach is presented in the domain of frequency spectrum analysis. The methods of
analysis and the obtained results my give grounds for designing and investigating this type of mechatronic systems.
Originality/value: The mechatronic system created from mechanical and electric subsystems with electromechanical
bondage has been considered. This approach is different from those considered so far.

1.162
Corrosion resistance of FeAl intermetallic phase based alloy in water solution of NaCl
Cebulski J. (Katowice, Poland), Lalik S. (Katowice, Poland), Michalik R. (Katowice, Poland)
Purpose: 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 Fe40Al
intermetallic phase based alloy in corrosive medium of liquid NaCl. Research of material susceptibility to surface activation
in the pipeline of corrosion processes are conducted.
Design/methodology/approach: In the corrosion research 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 recording of potential/density of current - time curve
was conducted for 300 s. Polarization of samples were conducted in range of potential from 300 mV lower than stationary to
Ecor + 1500 mV. Potential change rate amounted 10 mV/min every time.
Findings: The results of research conducted in 3% NaCl solution, the best electrochemical corrosion resistance were showed
by samples after annealing during 72 hours. It was confirmed by the lowest value of corrosion current density, low value of
passive current density, pitting corrosion resistance much higher than in other samples.
Practical implications: The last feature is the reason to conduct the research for this group of materials as corrosion resistance
materials. Especially FeAl intermetallic phase based alloys are objects of research in Poland and all world during last years.
Originality/value: The goal of this work was to determine the influence of passivation in water solutions of H2SO4 and
HNO3 on corrosion resistance of Fe40Al intermetallic phase based alloy in 3% NaCl solutions.

1.184
Metal head - dependent HTC in sand casting simulation of aluminium alloys
Cellini G.S. (Bologna, Italy), Tomesani L. (Bologna, Italy)
Purpose: In order to obtain reliable sand casting products, it is essential that the temperature distribution within the alloy
during cooling is accurately known at each point by FEM simulation. This requires a great precision in setting the Heat
Transfer Coefficients (HTC) at the boundaries. In particular for castings of big size, chills are frequently at different heights,
so that remarkable differences arise from the metal head effect.
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Design/methodology/approach: An A356 alloy was cast and cooled. The castings were mono-directionally solidified in a
experimental equipment modified to accept a controlled variable metal-head. HTC were evaluated in a side arm, where a
chill end ensured a dominant unidirectional heat flow during cooling. At the end of a square horizontal channel, an
aluminium chill of the same section and 60 mm in depth determined nearly one-dimensional cooling conditions.
Findings: The evolution of heat transfer coefficient (HTC) in the sand casting of A357 aluminum alloy against aluminum
chills is evaluated with different metal heads in order to study the effect of pressure on the HTC. Inverse modeling
techniques based on Beck’s analysis were used to determine the experimental evolution of HTC as a function of time,
casting temperature and chill temperature. The HTC evolution at the casting-chill boundary is then described as a function of
local parameters such as casting-chill interface pressure (as long as they are in contact) and interface gap (when solidification
shrinkage occurs and the casting detaches from the chill).
Practical implications: Finally, the experiments are reconstructed by means of coupled thermal-stress numerical analyses
and the predicted cooling curves are fitted to the experimental ones by adjusting model parameters. As a result, the best
parameters for describing the HTC evolution are found, thus allowing to extrapolate any possible HTC behavior on chills at
different heights for the same casting.
Originality/value: Some transient interface pressure can develop between casting and chill, the effect being negligible in
HTC evaluation with the aim to precisely predict the cooling evolution inside the casting.

1.76
Finite element simulation of wheel impact test
Chang C.L. (Yunlin, Taiwan), Yang S.H. (Yunlin, Taiwan)
Purpose: In order to achieve better performance and quality, the wheel design and manufacturing use a number of wheel tests
(rotating bending test, radial fatigue test, and impact test) to insure that the wheel meets the safety requirements. The test is very
time consuming and expensive. Computer simulation of these tests can significantly reduce the time and cost required to perform a
wheel design. In this study, nonlinear dynamic finite element is used to simulate the SAE wheel impact test.
Design/methodology/approach: The test fixture used for the impact test consists of a striker with specified weight. The test
is intended to simulate actual vehicle impact conditions. The tire-wheel assembly is mounted at 13° angle to the vertical
plane with the edge of the weight in line with outer radius of the rim. The striker is dropped from a specified height above
the highest point of the tire-wheel assembly and contacts the outboard flange of the wheel.Because of the irregular geometry
of the wheel, the finite element model of an aluminium wheel is constructed by tetrahedral element. A mesh convergence
study is carried out to ensure the convergence of the mesh model. The striker is assumed to be rigid elements. Initially, the
striker contacts the highest area of the wheel, and the initial velocity of the striker is calculated from the impact height. The
simulated strains at two locations on the disc are verified by experimental measurements by strain gages. The damage
parameter of a wheel during the impact test is a strain energy density from the calculated result.
Findings: The prediction of a wheel failure at impact is based on the condition that fracture will occur if the maximum strain
energy density of the wheel during the impact test exceeds the total plastic work of the wheel material from tensile test. The
simulated results in this work show that the total plastic work can be effectively employed as a fracture criterion to predict a
wheel fracture of forged aluminum wheel during impact test.
Research limitations/implications: A standard impact load is used to carry out the test. For future study, a heavier striker or
higher impact can be used to perform the test in order to produce the rupture at impact.
Originality/value: In this study, the nonlinear dynamic finite element analysis is performed to simulate a forged aluminium
wheel during SAE impact test. The structural damage parameter of the wheel is estimated by the strain energy density, and
the fracture criterion is based on the total plastic work of the wheel material. Computer simulation of wheel impact test can
significantly reduce the time and cost required to finalize a wheel design.

1.86
Development of database and searching system for tool grinding
Chen J.Y. (Yunlin, Taiwan), Lin W.Y. (Yunlin, Taiwan), Lee B.Y. (Yunlin, Taiwan), Chen C.H. (Yunlin, Taiwan)
Purpose: For achieving the goal of saving time on the tool grinding and design, an efficient method of developing the data
management and searching system for the standard cutting tools is proposed in this study.
Design/methodology/approach: At first the tool grinding software with open architecture was employed to design and plan
grinding processes for seven types of tools. According to the characteristics of tools (e.g. types, diameter, radius and so on),
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4802 tool data were established in the relational database. Then, the SQL syntax was utilized to write the searching
algorithms, and the human machine interfaces of the searching system for the tool database were developed by C++ Builder.
Findings: For grinding a square end mill with two-flute, a half of time on the tool design and the change of production line
for grinding other types of tools can be saved by means of our system. More specifically, the efficiency in terms of the
approach and retract time was improved up to 40%, and an improvement of approximately 10.6% in the overall machining
time can be achieved.
Research limitations/implications: In fact, the used tool database in this study only includes some specific tools such as the
square end mill. The step drill, taper tools, and special tools can also be taken into account in the database for future research.
Practical implications: The most commercial tool grinding software is the modular-based design and use tool shapes to
construct the CAM interface. Some limitations on the tool design are undesirable for customers. On the contrary, employing
not only the grinding processes to construct the grinding path of tools but the searching system combined with the grinding
software, it gives more flexible for one to design new tools.
Originality/value: A novel tool database and searching system is presented for tool grinding. Using this system can save time
and provide more convenience on designing tools and grinding. In other words, the company productivity can be improved.

1.73
CNC extruder for varied section extrusion
Choi H.J. (Incheon, Korea), Lim S.J. (Incheon, Korea), Shin H.T. (Hwaseong, Korea), Choi S. (Incheon, Korea)
Purpose: The work presented in this paper might be used for basic data in the design of a lot extruded aluminum products
using the variable section extrusion process.
Design/methodology/approach: The capacity of a CNC extruder was calculated and decided as analyzing the FEM results
performed by commercial software DEFORM-2D. CNC extruder and die set for variable section extrusion was invented by
field extrusion experts.
Findings: CNC extruder had a key role in variable extrusion process. Furthermore there was few die sets with mold feeding
parts for aluminum extrusion. To be capable of extruding aluminum products with variable cross section are CNC extruder
and the die set.
Research limitations/implications: For future research of developed CNC extruder, frame structures of the extruder would
be analyzed and designed using FE analysis. In addition CNC extruder would be operated by the control program for
variable section as a PC version.
Practical implications: Aluminum parts with variable section would increase as utilizing the CNC extruder and cost price
of the parts be down. Many industrial products using the variable section extrusion process would be used in diverse fields.
Originality/value: Extruded aluminum part with variable section is rarely used since extruders don’t be designed and
developed for variable section extrusion. It is important that an extruder with CNC control, which could be easily handled
and have accessible software to be operated by field user, are invented. As stated above, CNC extruder is needed for
production of industrial products with variable section for today. Therefore design and development of CNC extruder having
the die set for mold feeding parts was tackled in this paper as efficient approach using commercial FEM code.

1.300
Study on bioactivity of NiTinol after surface treatment
Chrzanowski W. (Gliwice, Poland), Walke W. (Gliwice, Poland), Armitage D.A. (Leicester, United Kingdom), Knowles J.C.
(Leicester, United Kingdom)
Purpose: The aim of the work was to assess bioactive properties and corrosion resistance of nickel titanium alloy after alkali
treatment and spark oxidation in Hank’s Balance Salt Solution.
Design/methodology/approach: Surfaces of samples were prepared by chemical treatment in NaOH followed by heat
treatment, and spark oxidation. Corrosion resistance was investigated using potentiodynamic method. Chemical composition
of the samples surface was measured using SEM EDX. Surface roughness and topography was analyzed using AFM.
Bioactive properties were analyses on the basis of the chemical composition of the samples immersed in HBSS for 14 days.
Findings: The chemical composition analysis of the samples showed that alkali treatment increased significantly nickel
content in top layer and also increase in roughness was observed. Spark oxidation results also in roughness increase.
Corrosion test showed insignificant increase of the corrosion resistance after oxidation while alkali treatment caused drop of
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the resistance. Bioactivity study revealed that both applied treatments did not improve bioactive properties of the NiTinol
when compared with simply ground samples.
Research limitations/implications: Two types of the treatment applied for nickel titanium and intended to improve bioactive
properties were investigated. There was no improvement in bioactivity observed after surface treatment. However,
alternation in chemical composition, corrosion resistance, and topography were observed. Further analysis of
biocompatibility and mechanical properties are required.
Practical implications: Both chemical and electrochemical treatment, as presented in the paper, gave promising results in
terms of wetting ability, topography and apatite film formation, however further study are required to confirm suitability of
the treatments for medical applications.
Originality/value: The obtained results revealed unsuitability of the alkali treatment intended to improve bioactivity of the
Nitinol. Nevertheless, obtained results for spark oxidised samples were found promising in terms of the chemistry and
topography and further biological studies are planned.

1.166
Influence of increased nitrogen content on tool steels structure and selected properties
Ciesla M. (Katowice, Poland), Ducki K.J. (Katowice, Poland)
Purpose: The paper addresses the problem of determining the influence of an increased nitrogen content in the range 0.030.09% on the structure and selected functional properties of melts made of X155CrMoV12-1 and X40CrMoV5-1 tool steels
and HS6-5-2 high-speed steel.
Design/methodology/approach: The tests consisted of an assessment of structure and determination of selected
characteristics of as-annealed, quenched and tempered tool steels with nitrogen. Measurements of precipitates basic
stereological parameters on the studied stages of heat treatment were performed. Nitrogen’s influence on steels’ crack
resistance (KIC) and low-cycle fatigue (LCF) in heat improved condition were analysed.
Findings: The investigated tool steels revealed that nitrogen addition has positive influence on carbides and carbonitrides’
enhanced fraction and dispersion in as-annealed condition, and homogenizing and refinement of the structure in state of
quenching and tempering. The modified structure of tool steels with nitrogen was shown by their increased functional
properties, i.e. higher brittle cracking resistance and higher fatigue durability in the range of a low number of cycles at
increased temperature.
Practical implications: The test results obtained can be used in developing technology and production of tool steels with
nitrogen with increased functional properties and increased durability in operational conditions.
Originality/value: The paper demonstrated a positive influence of intentional nitrogen content on structure modification and
an increase of tool and high-speed steels’ functional properties.

1.201
Structure and properties of Mg-Zr and Mg-Si alloys
Cizek L. (Ostrava, Czech Republic), Pawlica L. (Ostrava, Czech Republic), Kocich R. (Ostrava, Czech Republic),
Janosec M. (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 of
structure and mechanical properties. These properties are connected with microstructure that is influenced by metallurgical
and technological factors and conditions of exploitation. Presented knowledge expresses very important information for
design and exploitation of these alloys.
Design/methodology/approach: The methods of the light microscopy for metallographic and analyses of alloys were used.
Findings: Objective of this work consisted in determination of structure and mechanical properties progressive magnesium alloys.
Research limitations/implications: Knowledge of alloys structure characteristics will be determined new research direction of
scope.
Practical implications: The results may be utilized for a relation between structure and properties of the investigated
material in process of manufacturing.
Originality/value: These results contribute to complex evaluation of properties magnesium alloys namely for explanation of
structure developed new magnesium alloys. The results of this paper are determined for research workers deal by
development new exploitations of magnesium alloys.
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1.52
Model reference adaptive force and surface roughness control in milling
Cus F. (Maribor, Slovenia), Zuperl U. (Maribor, Slovenia)
Purpose: of this paper. The paper presents the model based mechanism of control assuring constant quality of surface finish
by controlling the cutting forces in the end milling process. By dynamic adaptation of feeding and speed the system controls
the surface roughness and the cutting forces on the milling cutter. The purpose of developing such a mechanism is to find the
limitations of such control which maintains constant cutting force by adapting the cutting parameters.
Design/methodology/approach: The model based system of control has been developed by the evolutionary method of genetic
programming (GP). A drawing of experiments has been made in order to determine the empirical correlations between the quality
of surface finish and the cutting force. Genetic programming method has been applied to derive empirical relationship of the
surface finish and cutting force values for steel material. These relationships have been applied to develop the proposed evolution
simulation model in which the cutting force is adjusted to improve the required surface quality.
Findings: The system eliminates the problems related to assurance of quality of machining, efficiency of machining and
prevention of tool damages.
Research limitations/implications: While force control approach performed satisfactorily in a laboratory environment, it
can be generally concluded that their implementation should be dictated by the economics of the production environment.
Practical implications: The results provide a means of greater efficiency by improving the surface quality, minimizing the
effect of the process variability and reducing the error cost in finishing operations.
Originality/value: An adaptive system of control which controls the cutting force and maintains constant roughness of the
machined surface during milling by continuous dynamic adjustment of the cutting parameters is devolped.

1.269
Temperature control strategy for a seal fatigue tester
Czop P. (Gliwice, Poland), Slawik D. (Gliwice, Poland), Wszolek G. (Gliwice, Poland), Zwiazek M. (Gliwice, Poland)
Design/methodology/approach: Analytical approach has been applied to get an understanding of a heat exchange process.
It is required to optimize the control process algorithm.
Findings: The initial control algorithm has been improved regarding numerous tests under different operating conditions.
The final version of the control program allows to maintain the temperature according to the on-off strategy minimizing the
temperature oscillations and potential overshoots.
Research limitations/implications: It should be considered a new control strategy based on PID controller.
Practical implications: The major component of the tester is the heat exchanger. It consists of a tube and embedded pipe
circuit feeding with the external heating or cooling medium. The tube is a cylindrical housing where the seals are assembled
at both sides. Two main pumps circulate the medium at a specified flow rate and pressure. The temperature is maintained to
hold it almost constant during heating and cooling phases. Two thermocouples are placed close to the seals, and the one in
the middle of the heat exchanger tube. The tester is equipped with a control system consisting of a PLC controller and
LabView data acquisition application. It is possible to control the device remotely through LAN/WAN networks. The
LabView application communicates with the controller via software with the use of PPI (Point-To-Point Interface) protocol.
A new control algorithm has allowed to perform tests according to testing specification without significant overshoots.
Originality/value: On-off control algorithm has been proposed for a combined heating-cooling installation rarely using in
the industrial solutions.

1.195
Dynamic rigidity and loss factor prediction for composite layered panel
Diveyev B. (Lviv, Ukraine), Smolskyy A. (Lviv, Ukraine), Sukhorolskyy M. (Lviv, Ukraine)
Purpose: The study aims to predict the dynamic rigidity and loss factor properties of composite laminated plates.
Design/methodology/approach: Dynamic rigidity and loss factor properties have been determined by using a numerical
schemes based on multi-level theoretical approach.
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Findings: The present paper is the first attempt at proposing a novel adaptive procedure to derive dynamic rigidity and
damping 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.

1.298
Production flow synchronisation versus buffer capacities in assembly systems
Dobrzanska-Danikiewicz A. (Gliwice, Poland), Krenczyk D. (Gliwice, Poland)
Purpose: The goal of the considerations carried-out in that paper is the determination of the system synchronisation
conditions. Those conditions concern capacities of system buffers. The fulfilment of the developed conditions should
guarantee the production flow synchronisation into the expected steady state determined by the system bottleneck. In
analysed assembly system rhythmic concurrent production with wide assortment is realised.
Design/methodology/approach: The considerations presented in that paper are rooted in the authority method called
Requirements and Possibilities Balance Method (RPBM). The experiments in the computer simulations programmes have
been carried-out within the confines of the researches. The computer simulation models of the assembly systems using
Taylor II for Windows and Enterprise Dynamics have been built.
Findings: There are two kinds of system buffers: the entrance buffers and the inter-resources buffers in the assembly
systems. The interdependences informing about the required number of elements allocated into the system buffers in order to
the production realisation during the first cycle of the system steady state has been formulated. Moreover, the minimal buffer
capacities have been determined.
Research limitations/implications: The developed interdependences constitute the first step towards formulation of the
automatic method designed for the automatic construction of rules controlling the system work during system transition
state. That method should enable the automation of the system buffers filling-up.
Practical implications: The presented system synchronisation conditions can become an integrated part of existing authority
computer system. It aids the decision-making process connected with production planning and control.

1.236
Automatic classification of the 13CrMo4-5 steel worked in creep conditions
Dobrzanski J. (Gliwice, Poland), Sroka M. (Gliwice, Poland)
Purpose: In material engineering the images obtained by various methods are the source of different information about
materials. The artificial intelligence tools can be employed for automatic method for analysis of scanning electron
microscope metallographic images of elements after long time operating in creep services.
Design/methodology/approach: The methodology allows to work out a system of automatic classification of internal
damages in 13CrMo4-5 steel working in creep conditions on the base of computational images analysis by the use of
artificial neural networks. Input vectors of artificial neural networks were optimized by the use of genetic algorithms.
Findings: The methodology of digital image analysis allowing identification of geometrical coefficients characterizing
damages in the materials after long-time operating in creep conditions and methodology of classification of these damages
by the use of artificial neural network were evaluated.
Practical implications: The presented method can be use as a practical application for classification of creep-damages of
elements power industry installations components operating in creep conditions.
Originality/value: Applying of images analysis and neural networks to identification and classification of internal damages
of 13CrMo4-5 steel working in creep conditions could shorten the time of classification and eliminate of many subjective
errors made by humans.
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1.189
Laser texturization in technology of multicrystalline silicon solar cells
Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland)
Purpose: This paper presents technology of multicrystalline silicon solar cells with laser texturization step. The texturing of
polycrystalline silicon surface using Nd:YAG laser makes it possible to increase absorption of the incident solar radiation.
Moreover, the additional technological operation consisting in etching in 20% KOH solution at temperature of 80ºC introduced into
technology of the photovoltaic cells manufactured from laser textured wafers allows for significant improvement in their electrical
performance compared to cells produced from the non-textured wafers after saw damage removal.
Design/methodology/approach: The topography of laser textured surfaces were investigated using DSM 940 OPTON
scanning electron microscope and LSM 5 Pascal ZEISS confocal laser scanning microscope. The reflectance of produced
textures was measured by Perkin-Elmer Lambda spectrophotometer with an integrating sphere. Electrical parameters of
manufactured solar cells were characterized by measurements of I-V light characteristics under standard AM 1.5 radiation.
Findings: Solar cells manufactured from laser-textured polycrystalline silicon wafers demonstrate worse electrical
performance than cells manufactured from the non-textured wafers after saw damage removal as well as wafers textured by
etching in alkaline solutions. Etching of textured surface in 20% KOH solution at temperature of 80ºC subsequent to laser
processing shows to have a greatly increased impact on electrical performance of solar cells.
Research limitations/implications: Continued etching to remove laser induced defects cause the texture to flatten out
reducing it optical effectiveness.
Originality/value: This paper demonstrates, that laser processing is very promising technique for texturing multicrystaline silicon
independent on grains crystallographic orientation compared to conventional texturing methods in technology of solar cells.

1.279
E-learning on the example of materials science on the Silesian University of Technology in Gliwice
Dobrzanski L.A. (Gliwice, Poland), Brom F. (Gliwice, Poland)
Purpose: The main aim of this article is to present the use of the Moodle educational platform in teaching Fundamentals of
Materials Science and Metal Materials 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.

1.232
Innovative PM duplex stainless steels obtained basing on the Schaeffler diagram
Dobrzanski L.A. (Gliwice, Poland), Brytan Z. (Gliwice, Poland), Actis Grande M. (Torino, Italy), Rosso M. (Torino, Italy)
Purpose: The purpose of this paper was to describe the sintered duplex stainless steels manufactured in sinter-hardening
process and its usability in field of stainless steels and moreover using computer software to calculate the powder mix
composition.
Design/methodology/approach: In presented paper duplex stainless steels were obtained through powder metallurgy
starting from austenitic or ferritic base powders by controlled addition of alloying elements powder. In the studies besides
the preparation of powder mixes, computer software based on Schaeffler’s diagram was studied.
Findings: It has been demonstrated that austenitic-ferritic microstructures with regular arrangement of both phases and
absence of precipitates can be obtained with properly designed powder mix composition and sintering cycle.
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Research limitations/implications: According to the alloys characteristic applied cooling rate and powder mix composition
seems to be a good compromise to obtain balanced duplex stainless steel microstructures, nevertheless further tests should be
carried out in order to examine different cooling rates and sintering parameters.
Practical implications: Applied producing method of sintered duplex steels and used sintering cycle as well as developed computer
software to calculating powder mix composition proves his advantage in case of obtained microstructures and additionally it seem to
be very promising for obtaining a balanced duplex structure, also working with cycles easy to be introduced in industries.
Originality/value: The utilization of sinter-hardening process combined with use of elemental powders added to a stainless
steel base powder shows its advantages in terms of good microstructural homogeneity and especially working with cycles
possible to introduce in industrial practice.

1.229
Structure and properties of tool gradient materials reinforced with the WC carbides
Dobrzanski L.A. (Gliwice, Poland), Dolzanska B. (Gliwice, Poland), Matula G. (Gliwice, Poland)
Purpose: The purpose of the paper is to describe sintered Tool Gradient Materials manufactured by powder metallurgy
process. The Powder Metallurgy method has been chosen to manufacture tool gradient materials with high disproportion of
cobalt matrix portion between core and surface layer.
Design/methodology/approach: Forming methods were developed during the investigations for tungsten carbide and
cobalt, making it possible to obtain materials wits five layers in their structure.
Findings: : High diversification of cobalt matrix portion 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
1750 HV1. Whereas, hardness of lower cobalt matrix rich layers is about 1548 HV1 and increased up to 2154 HV1 for lower
layer of material rich with hard carbide phases. The porosity decreases along with the carbon content in these layers.
Practical implications: Material presented in this paper is characterized by very high hardness of the surface and relative
ductility of core. TGM with a smooth changes of the cobalt phase in the material.
Originality/value: The obtained results show the possibility of 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.

1.241
The significance of multimedia didactic aids in the informative society
Dobrzanski L.A. (Gliwice, Poland), Honysz R. (Gliwice, Poland)
Purpose: The article describes new kind of scientific aids, created with use of computer techniques and their significance in
the informative society. Student equipped in such didactic aids has the simulation possibility of phenomena and processes
from the nature, the technique or from specialistic investigative laboratories.
Design/methodology/approach: The teaching methodology with use of multimedia techniques makes possible the
application of innovatory and effective didactic processes in several fields of education. Student will experience brand new
computer culture. This will encourage them to raise their skills and abilities
Findings: Multimedia didactic aids are used not only on the computer science lessons. They are also effective applied in
many different scientific disciplines not directly connected with computer science. They raise the efficiency of applied
teaching methods and they promote the realization of collectivization postulates.
Research limitations/implications: In most cases authors of already published didactic aids are not professional teachers. They make
accessible very large amount of data introduced in the original way, but unfortunately, burden with large number of factual errors.
Originality/value: Informations contained in this article can be useful for people whose wants to create new scientific aids, with
use of modern informative techniques and simultaneously, which are the valuable and important matters with high didactic value.
These aids should improve all didactic subjects by learning process adjustments exact to student’s individual needs.

1.242
Virtual tensile test machine as an example of Material Science Virtual Laboratory post
Dobrzanski L.A. (Gliwice, Poland), Jagiello A. (Gliwice, Poland), Honysz R. (Gliwice, Poland)
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Purpose: of this paper is to present virtual strength machine from material science virtual laboratory, which can be used for
laboratory staff or students training. Material Science Virtual Laboratory, is an open scientific, simulating and didactic
medium helpful in the realization of the didactic and educational tasks from the field of material engineering in Institute of
Engineering Materials and Biomaterials of the Silesian University of Technology in Gliwice, Poland.
Design/methodology/approach: Computer application for simulation of virtual strength machine was written in JAVA and
C++ programming language. Main programme was written in NetBeans 5.5 Java Programming Environment.
Findings: Cheap computers and common access to internet network allow use simulator from any place. User can be train at
home or at school. This simulator allows training infinite amount of people at once.
Research limitations/implications: This programme only simulate methodology of testing, it doesn’t predict any
parameters.
Practical implications: implications Virtual laboratory is great idea when we have expensive laboratory equipment and
untrained staff to use it. Even after reading user manual use of the equipment is not easy and can lead to equipment damage.
It is better to train people on a simulator before first using the real machine.

1.182
Surface modification of the X40CrMoV5-1 steel by laser alloying and PVD coatings deposition
Dobrzanski L.A. (Giwice, Poland), Jonda E. (Gliwice, Poland), Lukaszkowicz K. (Gliwice, Poland), Labisz K. (Gliwice,
Poland), Klimpel A. (Gliwice, Poland)
Purpose: The paper presents the influence of alloying with NbC powder by the use of a high-power diode laser and TiAlN,
AlSiCrN and TiCN gradient coatings deposition by PVD process on microstructure and hardness of the X40CrMoV5-1 steel
surface layer.
Design/methodology/approach: Microstructure was characterised using optical metallography, scanning and transmission
electron microscopy.
Findings: In the effect of laser alloying with powders of carbide NbC occurs size reduction of microstructure as well as
dispersion hardening through fused in but partially dissolved carbides and consolidation through enrichment of surface layer
in alloying additions coming from dissolving carbides. The structure of the PVD coatings consisted of fine crystallites while
their average size fitted within the range of 15-50 nm, depending on the coating type. The coatings demonstrated columnar
structure.
Research limitations/implications: It is necessary to continue the research to determine alloying parameters for demanded
properties of hot work tool steels surface layers. Further investigations should be concentrated on the determination of the
thermal fatigue resistance of the layers.
Practical implications: Good properties of the PVD coatings and the laser treatment make these layers suitable for various
technical and industrial applications.
Originality/value: Laser alloying by using different carbide powders and HPDL laser is a new way to improve the structure
and mechanical properties of the hot work tool steels.

1.231
Gradient tool WC/HS6-5-2 materials produced using the powder metallurgy method
Dobrzanski L.A. (Gliwice, Poland), Kloc-Ptaszna A. (Gliwice, Poland), Matula G. (Gliwice, Poland)
Purpose: The goal of this work is development of the new group of the gradient cermets with the high-speed steel matrix,
reinforced with the hard carbides phases of the WC types.
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 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
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.
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1.219
Neural network application in simulations of composites Al-Al2O3 tribological properties
Dobrzanski L.A. (Gliwice, Poland), Kremzer M. (Gliwice, Poland), Trzaska J. (Glliwice, Poland), Wlodarczyk-Fligier A.
(Gliwice, Poland)
Purpose: The purpose of this paper is application of neural networks in tribological properties simulation of composite
materials based on porous ceramic preforms infiltrated by liquid aluminium alloy.
Design/methodology/approach: The material for investigations was manufactured by pressure infiltration method of
ceramic porous preforms. The eutectic aluminium alloy EN AC – AlSi12 was use as a matrix while as reinforcement were
used ceramic preforms manufactured by sintering of Al2O3 Alcoa CL 2500 powder with addition of pore forming agents as
carbon fibres Sigrafil C10 M250 UNS manufactured by SGL Carbon Group Company. The wear resistance was measured by
the use of device designed in the Institute of Engineering Materials and Biomaterials. The device realize dry friction wear
mechanism of reciprocating movement condition. The simulation of load and number of cycles influence on tribological
properties was made by the use of neural networks.
Findings: The received results show the possibility of obtaining the new composite materials with required tribological
properties moreover those properties can by simulated by the use of neural networks.
Practical implications: The composite materials made by the developed method can find application among the others in
automotive industry as the alternative material for elements fabricated from light metal matrix composite material reinforced
with ceramic fibers.
Originality/value: Worked out model of neural network can be used as helpful tool to prediction the wear of aluminium
matrix composite materials In condition of dry friction.

1.208
Microstructure and mechanical properties of Polypropylene/Polycarbonate blends
Dobrzanski L.A. (Gliwice, Poland), Krol M. (Gliwice, Poland), Bilewicz M. (Gliwice, Poland), Viana J.C. (Guimaraes, Poland)
Purpose: Researches, which are presented in this paper, consider the effect of chosen different weight ratios polycarbonate
blended in a polypropylene matrix (PP/PC) at variable injection moulding conditions and its effect on the microstructure, and
also on fracture and flexural properties.
Design/methodology/approach: Composites contain between 0 and 30 wt % of polycarbonate and changes at constant rate
of 10wt%. Specimens were produced with advantage of melt manipulation technology, further called as non-conventional
injection moulding technique (SCORIM). Then, the results were compared with conventional injection moulding, as a result
of comparison structure development and mechanical behaviour. Fracture and flexural tests were done on universal testing
machine - Instron. The structure sample appearance was observed in polarized light microscope.
Findings: PC addition influence on energy absorption and flexural modulus. There are also visible microstructure changes.
The SCORIM technique have a significant influence on mechanical properties. Higher settings of those processing variables
give higher values of energy at break and flexural modulus.
Research limitations/implications: Further work contains research of termomechanical indices to establish straightforward
connection between mechanical properties and processing set-ups. Other mechanical properties will be assessed.
Practical implications: The improvement of mechanical response is clearly visible by using SCORIM technique and
increasing a percentage polycarbonate volume.
Originality/value: The Shear Controlled Injection Moulding technique is based on the in-mould shear melt manipulation
during the solidification phase. This technology is very important for morphology manipulation and the improvement on the
mechanical polymer system properties.

1.43
Structure analysis of Al cast alloy
Dobrzanski L.A. (Gliwice, Poland), Krupinski M. (Gliwice, Poland), Krupinska B. (Gliwice, Poland)
Purpose: The developed design methodologies both the material and technological ones will make it possible to improve
shortly the quality of materials from the light alloys in the technological process, and the automatic process flow correction
will make the production cost reduction possible, and - first of all - to reduce the amount of the waste products.
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Design/methodology/approach: Castings were analysed in the paper of car engine blocks and heads from the Al-Si-Cu alloys of
the AC-AlSi7Cu3Mg type fabricated with the “Cosworth” technological process. In this work the AC-AlSi7Cu3Mg alloy structure
was investigated, of this alloy samples were cut of for structure analysis of the cylinder part as well of crankshaft of a fuel engine.
The investigation show a difference in the (phase) structure morphology as a result of cast cooling rate.
Findings: On the quality of casting has influence the walls thickness of car engine elements’.
Practical implications: In the metal casting industry, an improvement of component quality depends mainly on better
control over the production parameters.
Originality/value: The value of the applied methodology was to correct identify the casting effects that occurred during the
casting process.

1.19
Microstructure and mechanical properties of the Al-Ti alloy with calcium addition
Dobrzanski L.A. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Olsen A. (Oslo, Norway)
Purpose: In this paper there are presented the investigation results of mechanical properties and microstructure with
intermetallic phases of the aluminium – titanium alloy with a defined content of Ca addition. The purpose of this work was
also to determine the heat treatment conditions for solution heat treatment of the investigation alloys.
Design/methodology/approach: The reason of this work was to determine the heat treatment influence, particularly solution
heat treatment time to the changes of the microstructure, as well to determine which intermetallic phases occur after the heat
treatment performed, and how is the morphology of these particles.
Findings: After solution heat treatment for 4 hours the structure changes in a way, that the grains are larger and no more
uniform as showed before. The most stable intermetallic in the Al-Ti system is the Al3Ti phase. The solution heat treatment
time should be greater than 4 hours to ensure a proper solution of titanium and calcium in the Al- solid solution.
Research limitations/implications: The investigated aluminium samples were examined metallographically using optical
microscope with different image techniques, SEM, TEM and analyzed using a Vickers micro-hardness tester, also EDS
microanalysis was made.
Practical implications: As an implication for the practice a new alloy can be developed, some other investigation should be
performed in the future, but the knowledge found in this research shows an interesting investigation direction.
Originality/value: The combination of light weight and high strength Ti-based alloys is very attractive for aerospace and
automotive industries. Furthermore, the presence of calcium can bring into existence new unknown phases as well can
enhance the thermal stability of ternary Al-Ti-Ca alloy because of its higher melting point then Al-Ti.

1.263
Project of neural network for steel grade selection with the assumed CCT diagram
Dobrzanski L.A. (Gliwice, Poland), Malara S. (Gliwice, Poland), Trzaska J. (Gliwice, Poland)
Purpose: The aim of this paper was developing a project of neural network for selection of steel grade with the specified
CCT diagram – structure and of harness after heat treatment.
Design/methodology/approach: The goal has been achieved in the following stages: at the first stage characteristic points
of CCT diagram have been determined. At the second stage neural network has been developed and optimized.
Findings: The neural network was developed in this paper, that allowed selection of steel grade with the assumed CCT
diagram.
Research limitations/implications: Created method for designing chemical compositions is limited by the established
ranges of mass concentrations of elements. The methodology demonstrated in the paper makes it possible to add new steel
grades to the system.
Practical implications: The method worked out may be used in computer steel selection systems for the machine parts put
to heat treatment.
Originality/value: Presented computer aided method makes use of neural networks, and may be used for selecting the steel
with the required structure after heat treatment.
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1.264
Aramid-silicon laminated materials with special properties – new perspective of its usage
Dobrzanski L.A. (Gliwice, Poland), Pusz A. (Gliwice, Poland), Nowak A.J. (Gliwice, Poland)
Purpose: Development of the manufacturing technology of aramid-silicon laminated material.
Design/methodology/approach: Aramid-silicon laminated material was made by method of manual formation of laminates,
that is impregnation of reinforcement with matrix, to hardening silicone process using hardening methods connect with hot.
Created material was being observed by using MEF4A light-microscope of Leica company at 25-500x magnification.
Findings: The results show that the preliminary manufacturing technology of aramid-silicon laminated materials allows to
create a material with specific and special properties. Aramid silicone laminate could be attractive alternative for composite
material used in medical and others purposes.
Research limitations/implications: Carried out investigations show the problem with cautioning and ageing which are very
important in having proper percentage of intensifier in developed material.
Originality/value: Taking into account the material specific properties one can suppose that the aramid-silicon laminated
material would be useful in medicine. Aramid silicone laminate could be attractive alternative for composite material used in
medical and others purposes.

1.252
Influence of the ageing on mechanical properties of the aluminium alloy AlSi9Mg
Dobrzanski L.A. (Gliwice, Poland), Reinman L. (Gliwice, Poland), Krawczyk G. (Gliwice, Poland)
Purpose: The goal of this paper was study the influence of temperature and time in the age-hardening on the selected
mechanical properties and hardness of the AlSi9Mg alloy.
Design/methodology/approach: The efficiency of the age-hardening were tested on laboratory specimens through the
statically tension test on ZWICK/Z100. Damages were critically assessed through SEM investigations. Evaluation the
mechanical properties of prepared samples were realized by solutioning and then ageing in different periods of time.
Findings: Adequately selected time of the ageing improved the hardening and plasticity and reduce the tendency of
aluminium to formation of coagulations.
Research limitations/implications: The described investigations were limited to changes the mechanical properties of the
specimens in different periods of time of aging, in solid temprature. In future research works should show the influence of
change of temperature process on studied AlSi9Mg alloy, as well as different lightweight alloy.
Originality/value: The paper contributes to better understanding and recognition the mechanisms of age-hardening.

1.297
Investigation of the MCMgAl12Zn1 magnesium alloys structure after heat treatment
Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Cizek L. (Ostrava, Czech Republic)
Purpose: Main aim of this paper is to describe the structure of the MCMgAl12Zn1 magnesium cast alloy as-cast state and
after a heat treatment.
Design/methodology/approach: The following results concern metallographic examinations, the X-ray qualitative and
quantitative microanalysis, X-ray diffraction method.
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 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 pedals, dashboards, elements of seats, steering wheels, 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.
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1.45
Modelling of hardness prediction of magnesium alloys using artificial neural networks applications
Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Trzaska J. (Gliwice, Poland), Cizek L. (Ostrava, Czech Republic)
Purpose: In the following paper there have been presented the optimisation of heat treatment condition and structure of the
MCMgAl12Zn1, MCMgAl9Zn1, MCMgAl6Zn1, MCMgAl3Zn1 magnesium cast alloy as-cast state and after a heat treatment.
Design/methodology/approach: Working out of a neural network model for simulation of influence of temperature,
solution heat treatment and ageing time and aluminium content on hardness of the analyzed magnesium cast alloys.
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: For comparison of the achieved results on the basis of the performed investigations a computer
neural network model was used for analysis of the aluminium content and heat treatment parameters influence on the
properties of the worked out cast magnesium alloys.
Originality/value: The advantage of the neural networks is their capability to learn and adapt to the changing condition, as
well as their capability to generalise the acquired knowledge.

1.222
XPS and AES analysis of PVD coatings
Dobrzanski L.A. (Gliwice, Poland), Zukowska L. (Gliwice, Poland), Kubacki P. (Katowice, Poland), Mikula J. (Gliwice,
Poland), Golombek K. (Gliwice, Poland)
Purpose: The X-Ray Photoelectron Spectrometry (XPS) and Auger Electrons Spectroscopy (AES) analysis of PVD coatings
were performed for samples, which were made from cemented carbides, cermets and composite gradient for tool materials.
Design/methodology/approach: The Ti(C,N) gradient coating was investigated by XPS and AES method with used
multifunctional PHI 5700/660 spectrometer. The characteristic of surface region coating were determined from XPS depth
profile. The transition region between Ti(C,N) coating and cermet sintered was analyzed by AES method as line profile from
Ti(C,N) coating to substrate area.
Findings: The coating consist mainly from TiC and TiN compound. The oxygen impurities of investigation coating was
below 2%. The “fresh” surface of Ti(C,N) coating is covered by thin films TiO2. There was observed homogeneous
distribution of carbon, titanium and nitrogen elements in the surface region. The ratio of C/N obtained for surface region is
characteristic for deposited coating. The transition region is also homogeneous between coating and cermet substrate.
Practical implications: PVD deposition techniques making it possible to obtain surface layers with the varying thickness values,
respectively, with the structure changing across the layer depth along with the change of its chemical or phase compositions for
improvement of its properties, and especially for the advantageous combination of the very high abrasion wear resistance of the
surface along with the relatively high ductility of the core of materials used for, respectively, blanking tools and for hot working,
profile cutting tools with ductility high enough and for the heavy duty very high speed cutting tools.
Originality/value: Auger electron spectroscopy (AES) and X-ray photoelectron spectroscopy (XPS) are powerful analytical
tools for material science. Those methods are an excellent tools for performing surface analysis techniques for analyzing
multilayer nanostructure compositions of surface layers, thin coatings and other components of a sample.

1.234
Laser surface treatment of magnesium alloy with WC powder
Dobrzanski L.A (Gliwice, Poland), Domagala J. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Klimpel A. (Gliwice,
Poland), Janicki D. (Gliwice, Poland)
Purpose: The aim of this work was to improve the surface layer cast magnesium alloy EN-MCMgAl6Zn1 by laser surface
treatment. The purpose of this work was also to determine the laser treatment parameter.
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Design/methodology/approach: The laser treatment of an EN-MCMgAl6Zn1 magnesium alloy with alloying WC powders
was carried out using a high power diode laser (HDPL). The resulting microstructure in the modified surface layer was
examinated using scanning electron microscopy. Phase composition was determined by the X-ray diffraction method using
the XPert device. The measurements of microhardness of the modified surface layer was also studied.
Findings: The morphology of the alloyed zone are dendrites. Microhardness of laser surface melted layer was significantly
improved as compared to alloy without laser treatment.
Research limitations/implications: This investigation presents different speed rates feed by one process laser power and in
this research was used one powder with the particle size over 5µm.
Practical implications: The results obtained in this investigation were promising to compared other conventional processes.
High Power Diode Laser can be used as an economical substitute of Nd:YAG and CO2 to improve the surface magnesium
alloy by feeding the carbide particles.
Originality/value: The originality of this work is applying of High Power Diode Laser for alloying of magnesium alloy
using hard particles like tungsten carbide.

1.150
The formation of the structure of cast composites in different solidificaton conditions
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
composite with ceramic particles in different solidification conditions have been presented. The results of research on the
solidification process for heterophase composite have been shown.
Design/methodology/approach: The solidification process of the AK12/ SiC+C composite suspension in various heat
abstraction conditions was recorded using the ThermaCAMTME25 photometer system for temperature control and
measurement. The system, equipped with a thermovision camera, LCD display and a laser pointer, was connected to a
SPIDER 8 recorder and used to monitor, record and, simultaneously, to visualize the temperature changes which take place
during composites’ solidification. The structure analysis for composite casts was performed by means of optical microscopy.
Findings: As the research has shown, moulds which abstract heat quickly, like a graphite or permanent mould, ensure
obtaining a uniform distribution of ceramic particles in the matrix. A longer time of composite suspension solidification
facilitates floatation and segregation of the reinforcing particles. Therefore, application of materials which prolong the
solidification process, e.g. a sand mould, enables obtaining a gradient or laminar structure in heterophase composites.
Practical implications: The mould’s material changes the nature of composite crystallization.
Originality/value: It was found that the has a significant influence on the distribution of heterophase reinforcement in the matrix. By
applying an appropriate mould material it is possible to shape the cast structure and the distribution of particles in the cast.

1.143
Influence of initial heat treatment on the fatigue life of austenitic Fe–Ni alloy
Ducki K.J. (Katowice, Poland), Ciesla M. (Katowice, Poland)
Purpose: The paper addresses the problem of determining the dependence between initial heat treatment of an austenitic Fe–
Ni alloy and its mechanical properties and fatigue life at room temperature.
Design/methodology/approach: For the investigated Fe–Ni alloy after solution heat treatment, two variants of specimen
ageing were applied for comparison, i.e. typical single-stage ageing and novel two-stage ageing. Specimens that underwent
heat treatment were subjected to a static tensile test and low-cycle fatigue tests (LCF), carried out at room temperature.
Findings: It has been found that, the specimens of Fe–Ni alloy after two-stage ageing are distinguished by higher strength
properties with a little lower plastic properties. In a case of low-cycle fatigue tests, specimens after single-stage ageing were
characterized by higher fatigue life. Lower fatigue life of the alloy after two-stage ageing can be explained by increased
brittleness of material in boundary areas.
Practical implications: The fatigue life results obtained in LCF conditions can be used in predicting the duration of
operation of products made out of Fe–Ni alloy at room temperature.
Originality/value: The significance of the applied ageing variants’ effect on the mechanical properties and fatigue life of the
tested austenitic Fe–Ni alloy is shown in the paper.
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1.215
Customer’s satisfaction the element of proquality strategies of organization
Dudek-Burlikowska M. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
Purpose: A new approach to customer’s requirements in company using Quality Function Deployments methods has been
presented.
Design/methodology/approach: The possibility of use of Quality Function Deployment methods are connected with
continuous quality improvement of organization. Interdependence of the quality research methods and customer’s
requirements have been taken into account.
Findings: At the present time the enterprises should integrate quality management and quality control with customer’s
requirements and also with quality methods. Such strategy will enable to achieve success for these companies.
Research limitations/implications: QFD is a very important method which should be employed in companies for a new
product and customer’s needs in the whole product life cycle. Aim of QFD is identification of the affirmative features of
product, of the range of interest in product on market and also definition of the method of accomplishments of these aims.
Practical implications: The example of implementing QFD shows product design and development technique that
compares the fit between customer needs and product features. Usage of this method allow to keep a customer focus,
reduction in the product development cycle, increasing customer satisfaction, providing opportunities for cost reduction.
Originality/value: Usage of Quality Function Deployment Method in polish companies have been presented. It helps define
what the customer is really looking for in the way of market driven features and benefits.

1.130
Structure and properties of laser alloyed surface layer
Dudek A. (Czestochowa, Poland), Nitkiewicz Z. (Czestochowa, Poland), Gorka A. (Czestochowa, Poland)
Purpose: The purpose of the work was to create homogenous surface layer as a result of impulse laser alloying of TiO2 and
low-alloy steel.
Design/methodology/approach: The surfaces of samples, coated with ceramic coating, were then irradiated with CO2 laser
beam. During the work microstructure and phase investigations as well as measurement of microhardness have been carried
out while the chemical composition of the surface layers has been determined.
Findings: The microstructure in all the paths created as a result of application of varied processing parameters was
comparable. Chemical composition of individual zones which were a result of remelting proved creation of a surface layer
rich in Ti.
Research limitations/implications: Further research is aimed to determine corrosion resistance of the alloyed samples.
Practical implications: TiO2 layers are widely applied e.g. in medicine which makes them an object of unflagging interest
by researchers.
Originality/value: Microstructure description of the alloyed surface layer cohesive-connected with base material, which
eliminated fundamental problem involved with the created layers i.e. their poor adhesion, has been presented.

1.126
Aluminium matrix composites reinforced with AlN particles formed by in situ reaction
Dyzia M. (Katowice, Poland), Sleziona J. (Katowice, Poland)
Purpose: Ultrafine reinforcement particles are formed as product of reaction between reactive components. Those kinds of
materials have good mechanical properties (higher yield stress and creep resistance). Via in situ reaction between liquid
metal and reacting substance (solid or gas) is possible to obtain aluminium matrix composites similar to SAP composites by
casting methods. Presented results of researches concerning possibilities of obtaining ultrafine aluminium nitride particles
via in situ reaction between aluminium alloys (with addition of Mg) and nitrogen.
Design/methodology/approach: The experiments were performed in a reaction chamber, heated in a sylite furnace where
the 0.3 MPa pressure of nitrogene were obtained and autoclave furnace at gas pressure of 1 MPa. Samples were heated at
1000°C and held at that temperature for 1 hour at the suitable gas pressure.
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Findings: The research has shown, that vaporization of Mg and indirect nitridation depend on gas pressure in reaction
chamber. At high pressure (1 MPa) of N2 in situ reaction procced in limited scope.
Practical implications: Using the in situ reaction in order to form AlN dispersion reinforcement in the aluminium alloy
matrix seems possible but the control of the reaction is difficult.
Originality/value: During the liquid-phase process, the following factors determine the possibility of controlling the process
of the dispersion reinforcement phases’ formation: the matrix alloy composition, the temperature, the reactive gas pressure
and the time of synthesis.

1.68
Selection of the frequency of eddy currents in non-destructive testing of non-ferromagnetic plates
Dziczkowski L. (Gliwice, Poland)
Purpose: To determine the optimal frequency of the electromagnetic field exciting eddy currents during the search for
surface defects in non-ferromagnetic materials or at the time of conductivity measurements by means of eddy currents
methods.
Design/methodology/approach: On the grounds of a mathematical model of a contact coil located above a conductive nonferromagnetic plate, the sensitivities to the measured parameters were designated. Furthermore, a new definition of eddy
currents penetration depth was proposed.
Findings: Recommendations facilitating proper selection of the electromagnetic field frequency were formulated, depending
on specific applications.
Practical implications: The discussed phenomena and calculations are useful not only to constructors of the devices
utilising the phenomenon of eddy currents, but also to users of flaw detectors and conductometers.
Originality/value: A modified definition of the actual penetration depth of eddy currents is proposed in the paper, which
differs from the classical approach based on the 1/e level. The new definition may be very convenient and useful for
operators utilising eddy current devices. The described sensitivity model facilitates setting up the devices for a specific task
involved in a given process technology.

1.190
Digital modelling of a human skull
Etxaniz O. (Bilbao, Spain), Solaberrieta E. (Bilbao, Spain), Minguez R. (Bilbao, Spain), Muniozguren J. (Bilbao, Spain),
Arias A. (Bilbao, Spain)
Purpose: This paper describes the first step of a project that aims to improve the design and placement of dental prostheses
through an in-depth analysis of jaw movement. This analysis requires prior obtaining quality digital models of all elements
involved in the movement. The paper describes the process to obtain the digital models through Reverse Engineering
techniques, and evaluates their quality.
Design/methodology/approach: The process of digitalization of a human skull by means of a hand-held 3D laser scanner
has been evaluated to see the suitability of this technique. A skull has been chosen as test element as it has several
characteristics that make its digitisation by optical techniques difficult, such as a non-uniform surface and a complex
geometry. The surfaces obtained by the scanner have been edited by point cloud edition software.
Findings: Reverse Engineering optical hardware has several limitations to correctly digitize complex geometries, but these
deficiencies can be solved using the Reverse Engineering software properly.
Research limitations/implications: The same analysis should be performed by point clouds obtained through other Reverse
Engineering technologies, such as structured light scanners. These technologies can achieve best values of accuracy and
resolution, so that both results should be compared.
Practical implications: This paper gives the chance to apply Reverse Engineering techniques to achieve high quality digital
models of free form complex geometries. The constraints presented by optical digitization technologies can be solved
through powerful point cloud edition software.
Originality/value: This paper describes the process of digitalization of complex free form geometries and the subsequent
point cloud edition.
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1.163
Laser nitriding of the surface layer of Ti6Al4V titanium alloy
Filip R. (Rzeszow, Poland)
Purpose: The purpose of this paper is modification of the surface layer of the Ti6Al4V titanium alloy microstructure and
properties by laser remelting in nitrogen atmosphere.
Design/methodology/approach: Laser treatment was performed on the samples in stream of nitrogen. Microstructure of
laser treated layer was investigated by using Epiphot 300 optical microscope and Novascan 30 scanning electron microscope.
Phase composition was determined using X-ray diffractometry. The roughness of surface of treated material was examined
using topography scanning system T 8000 made by Hommelwerke GMBH. The Vickers hardness under load of 1.96 N was
measured on the cross sections of surface layer. The wear properties of alloyed zone were tested on the testing machine T
08M using ‘pin on disc’ test.
Findings: Laser remelting process has produced a surface layer consists of hard ceramics particles of TiN and Ti2N phases spaced in
martensitic matrix. The hardness of surface layer increases clearly in comparison with untreated alloy due to formation of TiN and
Ti2N particles and depends on the volume fraction of nitrides. Their maximum value of the hardness (1500 HV 0.2) occurs on the
surface of laser treated zone. Wear resistance of laser nitrided layer increases considerably in relation to base alloy.
Research limitations/implications: Research range was limited to microstructure, phase composition, hardness,
fractography and wear resistance investigations. To estimate the influence of the laser nitriding process on corrosion
resistance of the layer additional examinations will be performed in future research.
Practical implications: Laser remelting of titanium alloy in nitrogen atmosphere makes possible to obtain coatings
composed of ceramic particles spaced in metallic matrix characterised by high hardness and wear resistance.
Originality/value: The range of investigation included microstructure, phase composition, hardness as well as fractographic
estimation and wear properties enables analysis of laser nitriding process efficienty.

1.262
The web-based programming interface for the Mitsubishi Movemaster robot
Foit K. (Gliwice, Poland)
Purpose: of this paper. The aim of this paper is to present a prototype of web-based programming interface for the
Mitsubishi Movemaster RV-M1 robot.
Design/methodology/approach: In the previous papers [11-14] the off-line, remote programming system for the mentioned
robot has been presented. It has been used as a base for developing a new branch: web-based programming interface. The
web techniques have been selected due to possibility of use existing code fragments for elaborating new applications and
modularity of this solution.
Findings: As a result, a prototype of the system has been developed.
Research limitations/implications: Because the presented system is in the early development stage, there is a lack of some
useful functions. Future work will include elaboration of the robot’s visualisation module and implementation of a trajectory
translator intended to co-operate with CAD software.
Practical implications: The elaborated system has been previously intended for educational purposes, but it may be adapted
for other devices, like small PLC’s or other robots.
Originality/value: Remote supervision of machines during a manufacturing process is an actual issue. Most of automation
systems manufacturers produce software for their PLC’s and robots. Mitsubishi Movemaster RV-M1 is an old model and
there is very few programs dedicated to this machine. On the other hand the programming and development of applications
for this robot are very easy. The aim of the presented project is to develop a flexible, remote-programming environment.

1.121
The influence of product thickness on the measurements by Barkhausen Noise method
Garstka T. (Czestochowa, Poland)
Purpose: The aim of this paper is to show how varying cross section thickness of tested product and calibration sample can
depend on results of the residual stress measurements by the Barkhausen Noise method.
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Design/methodology/approach: The Barkhausen noise parameters as RMS value and total number of Barkhausen pulses in
samples with different thickness was measured and compared. Also influence of the frequency and intensity of the
magnetization current was analysing.
Findings: The significant indirect influence of various cross-section thicknesses on Barkhausen Noise level was pointed.
The equations describing influence of the thickness on Barkhausen noise at different magnetization current parameters were
found.
Research limitations/implications: Also the influence of the differences in width of the calibration sample and tested
product was observed but in this research was not analysed.
Practical implications: Taking into consideration obtained results lets compensate analytically indirect influence of
geometrical factors and magnetization parameters on Barkhausen noise parameters.
Originality/value: Original value of this paper is demonstrating significant source of error during residual stress
measurements by Barkhausen method. For this moment this fact were not taken into consideration.

1.134
Constructional similarity in process of ordered construction families creating
Gendarz P. (Gliwice, Poland), Chyra P. (Gliwice, Poland), Rzasinski R. (Gliwice, Poland)
Purpose: The main reason for starting research concerning theory of constructional similarity was need to substitute
traditional method of creating ordered families by new algorithmic methods orientated on computer aiding.
Design/methodology/approach: The following paper treats about development and putting into practice rules of theory of
constructional similarity as a main method realizing assignation (which determines relations between parameters of the
future technical feature and its design features).
Findings: The main achievements presented in this paper are developed theory of constructional similarity orientated on
computer aiding, and used in designing process of new technical features. Moreover, method is highly susceptible to
parameterization.
Research limitations/implications: Analyzed methods develop algorithmisation of designing environment and support
integration with the process of preparing the production. Intense research on the theory of technological similarity is being
made nowadays.
Practical implications: Described methods were being developed on practical examples of creating the module systems of
hydraulic cylinders used in mining, slag cars used in metallurgy and gears series of types. Nowadays the gripping devices
series of types is being made.
Originality/value: Presented in the paper method of construction similarity is basis of selection of design features in the
process of ordered construction families (series of types and module systems of constructions) creating. Presented method
supports intensive development of the types of technical features and affects their competitiveness on the ready market.

1.123
Technological similarity in process of series of type technology creating
Gendarz P. (Gliwice, Poland), Rzasinski R. (Gliwice, Poland), Chyra P. (Gliwice, Poland)
Purpose: Problems of research related to creating ordered series of type of technology is realized with the intention of
replacement traditional methods of selection of technological features for processes of machining. This process is realized
through replacement of repeatable stages with routined stages susceptible to computer aiding.
Design/methodology/approach: This paper shows algorithmic understanding of getting input data in the process of creating
ordered families of technology based on data of constructional. Basic tool of realization of data selection for the process of
manufacture is the theory of technological similarity aided by computer programmes which is being elaborated.
Findings: The basic result of the analyzed problem is the realization of relations between construction and technology for
specified series of types of elements of machine engines. Apart from that, there has been also describe the theory of
technological similarity with its essential constituents which determine input date of algorythmisation of processes of
selection of technological features on bases of constructional features.
Research limitations/implications: Described methods are closely related to the research on the process of construction and
the theory of constructional similarity. Further analyses will be carried on in order to specify the theory of technological
similarity in new forms of computer aiding (relational databases, theory of automatic classification).
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Practical implications: The represented methods are apply for series of type of units of servo-motors hydraulic practical in
mining.
Originality/value: Represented in article relations between construction and technology realized with use of theory of
technological similarity they make up basic of the group technology. Method this is characterizes with possibility of
shortening of times of preparation of manufacture and the enlargement of seriality of manufacture.

1.28
Silver – mishmetal alloy for application at elevated temperature
Gluchowski W.J. (Gliwice, Poland), Rdzawski Z.M. (Gliwice, Poland)
Purpose: The aim of this work was to investigate the changes taking place in the structure and properties of silver mishmetal alloys caused by severe plastic deformation compared to the Ag+(7.5 wt %)Cu alloy and pure Ag materials.
Design/methodology/approach: Tests were made with samples obtained by melting and casting in an induction furnace.
Further plastic working included KOBO® extrusion process and drawing. The mechanical properties (at a room temperature,
elevated temperature and after annealing) and microstructure were examined (by the optical, scanning and transmission
electron microscopy).
Findings: Structure of the extruded material was fine and homogenous. The alloys with an addition of mishmetal had high
electrical conductivity, which was decreasing with an increase in the content of alloy additives. Examination of the
mechanical properties has shown that these alloys exhibited (after annealing) an increased stability of properties at elevated
temperatures.
Practical implications: The alloy with an addition of mishmetal could be considered, after further investigations, as a
material suitable for use in the production of electrical or electronic parts operating at elevated temperature or exposed to
temperature changes.
Originality/value: This work demonstrated that properties of the newly designed silver alloys with an addition of mishmetal
exhibit temperature stability . The wire made from this material could be easily produced by the developed processing
methods, without the need to use annealing operations. Due to the stable properties and excellent electrical conductivity, this
alloy is suitable for use in the production of an advanced electrical or electronic equipment.

1.127
Numerical analysis of stress state during single point bending in DMTA examinations
Gnatowski A. (Czestochowa, Poland), Palutkiewicz P. (Czestochowa, Poland), Bociaga E. (Czestochowa, Poland)
Purpose: Determination of stresses at the change of Young s modulus values in temperature function for samples made of
PA 6.6 filled with glass fibre, by DMTA method, was the aim of work.
Design/methodology/approach: Investigations were carried out for samples subjected to the one-axial bending. The change
in the value of the dynamic Young modulus and the mechanical loss tangent in function of temperature and oscillation
frequency by the DMTA method was determined. The computer simulations of changes of the stress and strain distribution
within the range of elastic strains and the glass transition phase were done.
Findings: Examinations made possible the determination of dynamic mechanical proprieties PA 6.6 filled with glass fibre
and changes in the stress distribution during the dynamic loading of the sample in function of temperature. Higher values of
the Young modulus were observed within the range of elasticity and the glass transition phase. The stress increased with the
increase in Young s modulus, at the strain generated from push rot oscillation.
Research limitations/implications: The accuracy of used approximate method for computer simulations was not sufficient
to indicate the Bielajew point.
Practical implications: Investigated polymeric composite is characterized by viscoelastic properties, so all indicators of the
physical and chemical properties depend on not only the time but and also the temperature.
Originality/value: To characterize properties of investigated composite and to estimate the composite usage in particular
conditions, dependences of the storage module and the mechanical losses tangent was determined in function of temperature
at the one-axial bending.
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1.167
Electron microscopy investigation of the Cr–Mo–V cast steel
Golanski G. (Czestochowa, Poland), Wieczorek P. (Czestochowa, Poland)
Purpose: Investigation of low alloy Cr–Mo–V cast steel after long – term operation and regenerative heat treatment.
Design/methodology/approach: Micro structural investigations were carried out using transmission electron microscopy.
Findings: The microstructure and carbide types after long – term operation and after regenerative heat treatment (including
bainitic hardening with high tempering temperature) of Cr–Mo–V cast steel have been presented.
Practical implications: has been shown here is the influence of long term operation and regenerative heat treatment on the
structure of Cr–Mo–V cast steel.
Originality/value: The paper presents influence of regenerative heat treatment – bainitic hardening with tempering – on the
structure of G21CrMoV4 – 6 (L21HMF) cast steel after long - term operation.

1.79
Selection of the hot-working conditions for TRIP-type microalloyed steel
Grajcar A. (Gliwice, Poland)
Purpose: The aim of the paper is to develop hot-working conditions for a low-carbon Mn-Si-Al TRIP-type steel basing on
axial compression tests.
Design/methodology/approach: The influence of the austenitizing temperature on a grain size of austenite was determined
on a basis of the dissolution kinetics in the austenite of MX-type interstitial phases. The identification of processes
controlling the strain hardening was carried out in hot-compression tests. Specimens were deformed up to a true strain of 1.0
in a temperature range of 850 to 1150°C with strain rates of 0.1, 1.0 and 10s-1. The - curves were useful for developing
conditions of multi-stage axial compression. The plastic deformation was realized by the use of the DSI Gleeble 3800
equipment.
Findings: It was found that the investigated steel has a fine-grained structure of austenite to a temperature of 1050°C. The
obtained - curves indicate that used plastic deformation conditions influence substantially the max strain corresponding to
a maximum value of flow stress. It increases with lowering the temperature of plastic deformation. The - curves obtained
during multi-stage compression tests confirmed that under used conditions of temperature and strain a dynamic recovery is a
process controlling the strain hardening in a whole strain range.
Research limitations/implications: To design in detail hot-rolling conditions, the analysis of the influence of time between
successive strains on a fraction of statically recrystallized austenite should be carried out.
Practical implications: The obtained - curves are useful in determining force-energetic parameters of rolling and
processes controlling the strain hardening during the hot-rolling.
Originality/value: The determined true stress – true strain curves were obtained for the low-carbon TRIP-type steel
containing Nb and Ti microadditions.

1.220
Influence of hot-working conditions on a structure of high-manganese austenitic steels
Dobrzanski L.A. (Gliwice, Poland), Grajcar A. (Gliwice, Poland), Borek W. (Gliwice, Poland)
Purpose: The aim of the paper is to determine the influence of hot deformation conditions on - curves and structure
changes of new-developed high-manganese austenitic steels.
Design/methodology/approach: The force-energetic parameters of hot-working were determined in hot-compression tests
performed in a temperature range of 850 to 1050°C by the use of the Gleeble 3800 thermomechanical simulator. Evaluation
of processes controlling work hardening at 850°C were identified by microstructure observations of the specimens waterquenched after plastic deformation to a true strain equal 0.22, 0.51 and 0.92.
Findings: At initial state the steel containing 3% of Si and Al possesses homogeneous austenite structure with many annealing
twins. Increased up to 4% Si concentration and decreased to 2% Al concentration result in a presence of some fraction of
martensite plates. For applied deformation conditions, the values of flow stress vary from 250 to 450MPa – increasing with
decreasing deformation temperature. A relatively small values of max deformation at temperatures of 1050 and 950°C allow to
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suppose that in this range of temperature, to form a fine-grained microstructure of steels, dynamic recrystallization can be used. At
a temperature of 850°C, the dynamic recrystallization leads to structure refinement after true strain of about 0.51.
Research limitations/implications: To determine in detail the hot-working behaviour of developed steels, a progress of
recrystallization as a function of time at deformation temperature should be investigated.
Practical implications: The obtained stress-strain curves can be useful in determination of power-force parameters of hotrolling of high-manganese austenitic steels.
Originality/value: The hot-working behaviour of new-devoloped high-manganese austenitic steels containing Nb and Ti
microadditions was investigated.

1.53
Diagrams of supercooled austenite transformations of low-carbon and medium-carbon TRIP-steels
Grajcar A. (Gliwice, Poland), Opiela M. (Gliwice, Poland)
Purpose: The aim of the paper is to determine the influence of cooling conditions on a structure and a shape of CCTdiagrams of TRIP-aided steels.
Design/methodology/approach: The diagrams of undeformed supercooled austenite transformations for low-carbon and
medium-carbon steels were determined. The specimens were austenitized at a temperature of 1100°C and cooled from a
temperature of 900°C with a rate in a range from 1 to 300°Cs-1. The dilatometric tests were carried out by the use of the
DIL805A/D dilatometer with a LVDT-type measuring head.
Findings: It was found that obtained CCT-diagrams of low-carbon and medium-carbon steels are favourable for
manufacturing TRIP-type steels with multiphase structures. The steels are characterized by large ferritic and bainitic fields
and a right-displaced pearlitic range. However, a ferrite fraction obtained after cooling with an optimum rate from a
temperature of 900°C is low. Increasing the fraction of the phase requires two-stage cooling after austenitizing.
Research limitations/implications: To obtain the optimum ferrite fraction, it is necessary to modify a cooling course in a
range of
transformation. It should result in an effective utilization of the time for the transformation of austenite into
the fine-grained ferrite.
Practical implications: The obtained diagrams of supercooled austenite transformations can be useful in a determination of
a cooling course from a finishing rolling temperature for sheets with a multiphase structure.
Originality/value: The diagrams of the undeformed supercooled austenite for the low-carbon and medium-carbon steels
containing Nb and Ti microadditions were obtained.

1.168
Structure and low-cycle fatigue of steel AISI 316 after ECAP
Greger M. (Ostrava, Czech Republic), Kander L. (Ostrava, Czech Republic), Kocich R. (Ostrava, Czech Republic)
Purpose: Main aim of this paper is to describe the plastic deformation executed by ECAP on low cycle fatigue of steel AISI
316. Among others was attention fixed on mechanical properties after this treatment.
Design/methodology/approach: Experiments were planned and realised at the temperature ranging from room temperature
up to 280 °C. After application of deformation the structure was investigated in dependence on accumulation of deformation
and deformation temperature as well as abovementioned final properties.
Findings: Accumulated real (logarithmic) deformation varied from the value 2 to 8. Investigation of structure by electron
microscopy was made with use of microscope JEOL JEM 2100. Mechanical properties were investigated by conventional
tensile test and penetration test. Selected samples were subjected to low-cycle fatigue. Statistic evaluation of angular
disorientation and of size of grains/sub-grains was also made with use of electron diffraction (EBSD) in combination with
scanning electron microscope FEG SEM Philips.
Practical implications: The Technology ECAP was applied on austenitic steel AISI 316. It was verification of ECAP
application possibility on steel AISI 316 importantly for following applying on similar kinds of steel, because ECap
technology influence on fatigue properties was confirmed.
Originality/value: It can be predicted on the basis of obtained results that, contrary to low-cycle fatigue the ultra-fine
grained material will manifest at fatigue load in the mode of constant amplitude of stress higher fatigue characteristics,
particularly fatigue limit.
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1.258
The kinetics of nitrogen dissolution in levitation and arc-melted Fe-C-Mn filler metals
Gruszczyk A. (Gliwice, Poland)
Purpose: The influence of melting method on the kinetics of nitrogen absorption by Fe-C-Mn filler metals has been
analysed. The industrial heats of the Fe-C-Mn (SpG1) type welding filler metals were selected for own researches.
Design/methodology/approach: The research of the nitrogen absorption kinetics was carried out in the levitation and TIG
arc-melting conditions in the Ar+N2 atmosphere. The conditions of experiments were made possibly close to those existing
in a molten metal drop in the welding processes.
Findings: Based on the models of nitrogen absorption during levitation and arc melting of Fe-C-Mn filler metals, the timedependent changes of nitrogen content were determined as well as the mass transfer coefficients b and the rates of nitrogen
absorption. Nitrogen absorption rate decreases along with the increase of oxygen content in the Fe-C-Mn filler metals arcmelted in the Ar+N2 atmosphere.
Research limitations/implications: Investigation of the Fe-C-Mn complex alloys with the specified amount of impurities
makes the detailed analysis of the elementary stages of nitrogen dissolution more difficult, yet brings the experiment
conditions closer to those occurring in the actual welding processes.
Practical implications: Recognizing the mechanisms of nitrogen absorption under arc and non-arc melting to make possible
the control of nitrogen level in the welds.
Originality/value: Obtained results explain the influence of oxygen and melting conditions on kinetics of nitrogen
dissolution in Fe-C-Mn alloys.

1.21
Wear of ceramic tools in hard machining
Grzesik W. (Opole, Poland)
Purpose: The principle purpose of this investigation is to recognize the wear phenomenon of the mixed ceramic tips against
60 HRC alloy steel specimens in dry and hard turning operations. This knowledge allows optimal machining chains to be
planned by the manufacturing engineers.
Design/methodology/approach: Light optical microscopy (LOM), scanning electron microscopy (SEM), BSE technique
and X-ray diffraction analysis (XRM) were applied for observations of worn tool surfaces, wear products and the distinction
of wear mechanisms occurring.
Findings: It was found that wear mechanisms observed in the machining tests involve abrasion, fracture, plastic flow,
material transfer and tribochemical effects which appear depending on the mechanical and thermal conditions generated on
the wear zones.
Research limitations/implications: Investigations were performed under varying feed rate, constant cutting speed of 100
m/min and small depth of cut of 0.2 mm to perform finishing cuts.
Practical implications: In this study both microscopic and microstructural aspects of ceramic tool wear were taken into
consideration. Moreover, the development of the crater and flank wear and the associated wear mechanisms were identified.
Originality/value: In particular, two types of transfer layer formation with different morphologies occurring at the rake-chip
interface are distinguished.

1.247
Determination of the temperature distribution in the wet cylinder sleeve in turbo diesel engine
Gustof P. (Katowice, Poland), Hornik A. (Katowice, Poland)
Purpose: The determination of the temperature distribution in the wet cylinder sleeve in initial phase of the work of turbo
Diesel engine.
Design/methodology/approach: The results of calculations of the temperature distribution in the wet cylinder sleeve of the
turbo Diesel engine were received by means of the two – zone combustion model and the finite element method.
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Findings: The computations presented the possibility of use of the mathematical models of the combustion processes and
the heat transfer on individual surfaces of the wet cylinder sleeve used by the variable values of the boundary conditions and
temperature of the working medium in initial time of the work engine.
Research limitations/implications: The modeling of the heat loads was executed for analysis of the values and temperature
distribution in the wet cylinder sleeve in initial phase of the work of turbo Diesel engine until the moment of achievement
quasi stabilized temperature values.
Originality/value: The results of numeric calculations of the heat loads of the wet cylinder sleeve displayed the possibility
of the use of the original two-zone combustion model and finite elements method to analysis of values and temporary
temperature distribution on individual surfaces of the cylinder.

1.277
Investigations of the quality of work in a mining industry
Gwiazda A. (Gliwice, Poland)
Purpose: The aim of this paper is to present the critical analysis of the problem of quantification the elements that constitute
the concept of a quality of work. This process must be divided into two phases. In the first one it is needed to determine the
problem of work: its range and criteria. Secondly it is important to investigate the set of quality features that precisely
describe the range of the elements that create the concept of a quality of work.
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. Mainly the tools of the multi-criteria analysis and multivariant analysis are applied to solve the main scope of the presented work.
Findings: The proposals of improvement of the quality of work measurement technique have been presented. It has been
proposed an integrated approach to the described problem. 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 weighted notes of the multi-criteria analysis. Secondly the proposed model has been elaborated for the
conditions of work in a mining industry. So next investigation are needed to control its universality.
Practical implications: It has been showed that analysis of the quality of work allows to improve the work organization in
the mining industry. The changes, proposed in this paper allow also eliminating some management routines that are
conventionally use in the investigated industry. Moreover it broadens the area of application of the method of quality of
work estimation.
Originality/value: The presented model and techniques used in the described analysis are the original author solutions.

1.246
Coefficient of restitution of model repaired car body parts
Hadrys D. (Katowice, Poland), Miros M. (Katowice, Poland)
Purpose: The qualification of influence of model repaired car body parts on the value of coefficient of restitution and
evaluation of impact energy absorption of model repaired car body parts.
Design/methodology/approach: Investigation of plastic strain and coefficient of restitution of new and repaired model car
body parts with using impact test machine for different impact energy.
Findings: The results of investigations show that the value of coefficient of restitution changes with speed (energy) of
impact. Moreover, coefficient of restitution is smaller for repaired model parts than for new parts. This could have influence
on passive safety of vehicle.
Research limitations/implications: In the investigations aerodynamic resistance, friction in bearing of pendulum, part of
impact energy changing to heat and vibrations were disregarded. Moreover, the investigations have been carried out on
model of longitudinal. Only one grade of steel has been tested with using one type of welding.
Originality/value: The results of investigation show that repair of post-accident car body parts influences on value of
coefficient of restitution and in a result on plasticity of car body and level of passive safety of post-accident vehicle.
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1.102
Grooved roll for a high speed twin roll caster
Haga T. (Osaka, Japan), Hirooka K. (Osaka, Japan), Watari H. (Gunma, Japan), Kumai S. (Tokyo, Japan)
Purpose: Purpose of this paper is investigation of the effect of roll-surface on the strip-surface. Improvement of small cracks
on the strip-surface was tried and effect of groove at the roll surface on the strip surface was shown.
Design/methodology/approach: Method used in the present study was high speed twin roll caster with grooved roll. Two
kinds of grooves were used: one was parallel groove and the other was cross groove machined by knurling and bite attached
to a lathe.
Findings: Findings of this research are that grooved roll was effective to eliminate the small cracks on the strip surface. The
contact condition between the roll and the melt became uniform by the small groove on the roll surface. Contact area became
small, and heat transfer between the melt and roll became small, too. As the result, chill structure did not become columnar,
and crack did not occur. Groove pattern on the strip surface could be erased by the cold rolling.
Research limitations/implications: Research limitation is that groove life could not be investigated.
Practical implications: Practical implications are as below. The roll load was small and strip was not hot-rolled in a high
speed twin roll caster. The grooved roll made strip-surface sound. Grooved 600mm width roll was tested, and usefulness of
the grooved roll was shown.
Originality/value: In the present study effect of the grooved roll on a high speed twin roll caster was investigated.

1.103
Casting of aluminum alloy strip using an unequal diameter twin roll caster
Haga T. (Osaka, Japan), Inui H. (Osaka, Japan), Watari H. (Kiryu, Japan), Kumai S. (Yokohama, Japan)
Purpose: of this paper is to clear the property and ability of an unequal diameter twin roll caster to cast commercial size
strip. Therefore, 400mm-width strip was cast as first step. Surface-condition, microstructure and mechanical property of the
strip was investigated.
Design/methodology/approach: Method used in the present study was an unequal diameter twin roll caster. This method
was devised to realize easy operation of the twin roll casting and increase of casting speed.
Findings: are that 400-width-strip of 3084, 5182 and 6022 could be cast at speed of 20 m/min. This strip was about 4 mmthick. There were some defects on the surface. As cast strip could be cold-rolled down to sheet of 1 mm-thick. 180 degrees
bending test was operated on the 6022 sheet after T4 heat treatment. Crack did not occurred at the outer surface when strip
was bent at width-direction.
Research limitations/implications: is that the quantity of the melt was 21kg and investigation of the properties was not
enough for practical use. The larger weight of melt must be cast for production.
Practical implications: are as below. The 400mm-width strip can be cast easily by the unequal diameter twin roll caster.
This caster can be adapted to 3083, 5182 and 6022.
Originality/value: as below. The economy sheet with 400mm width can be produced by the unequal diameter twin roll
caster. 3083, 5182 and 6022 can be cast at the speed of 20m/min. The thickness of the strip was about 4mm.

1.101
High speed twin roll casting of 6061 strips
Haga T. (Osaka, Japan), Sakaguchi H. (Osaka, Japan), Watari H. (Gunma, Japan), Kumai S. (Tokyo, Japan)
Purpose: of this paper is to clear the possibility of high speed roll casting of thin strips of two aluminum alloys: 6061 and
recycled 6061. Mechanical properties of the roll cast 6061 and recycled 6061 strips were investigated in the frame of this
purpose.
Design/methodology/approach: Methods used in the present study were high speed twin roll caster and low temperature
casting. These methods were used to realize rapid solidification and increase the casting speed.
Findings: are that 6061 and recycled 6061 could be cast at speed of 60 m/min. Casted strips were about 3 mm thick. As cast
strip could be cold-rolled down to sheet of 1 mm thick. 180 degrees bending test was operated on the sheet after T4 heat
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treatment and crack was not worse than 6022 which is typical aluminum alloy for sheet of the automobile. This result means
the roll cast 6061 can be used as a sheet for body of the automobile instead of 6022.
Research limitations/implications: Research limitation is that the width of the strip was 100 mm and investigation of the
properties were enough for practical use. Wider strip must be cast using the twin roll caster of the size for production.
Originality/value: The economy sheet of the 6061 for the auto mobile can be produced by the high speed twin roll caster.
6061 is typical wrought aluminum alloy of 6000 series. Therefore, the sheet of 6061 will become economy. 6061 can be
recycled at two times when the 6061 is cast into strip by the high speed roll casting.

1.273
Optical properties of polyazomethine with oxygen atom in the backbone
Hajduk B. (Gliwice, Poland), Weszka J. (Gliwice, Poland), Cozan V. (Iasi, Romania), Jarzabek B. (Zabrze, Poland),
Domanski M. (Zabrze, Poland)
Purpose: The aim of this paper is to show results of optical measurement performed on poly – (1-(4-methylenephenoxy1)phenylene-4-methylene-1,4-phenylnenitrylomethylene) (PPI2) polyazomethine thin films and to compare with poly - (1,4phenylenemethylenenitrilo- 1,4 phenylenenitrilomethylene) (PPI).
Design/methodology/approach: Influence of oxygen atom in the polymer chain on optical properties of polyazomethine
was investigated. Optical UV-VIS and FTIR absorption spectra of polyazomethine PPI2 with oxygen atom were recorded
and X-ray patterns of these polymers were performed.
Findings: The oxygen atom incorporated in ordered way into PPI2 chain breaks conjugation and cause increase of energy
gap in polymer. Research limitations/implications The oxygen atom incorporated between phenylene rings of dialdehyde
changes PPI chain into sequence of alternative three ring conjugated fragments and oxygen atoms.
Practical implications: Addition of oxygen atom inside aldehyde fragment in polyazomethine chain influences
conformation of polymer. The prepared layers of polyazomethine with oxygen atom in the backbone are expected to be more
amorphous and more luminescent properties.
Originality/value: Polyazomethine is very interesting material as it has nitrogen atom in the backbone, and is isoelectronic
counterpart of polyparaphenylenevinylene (PPV). This paper shows that addition of oxygen atom into polyazomethine chain
influences its optical properties.

1.287
Structural analysis of austempered ductile iron obtained by Mössbauer spectroscopy
Hanc A. (Katowice, Poland), Binczyk F. (Katowice, Poland)
Purpose: The composition of metallic matrix in ductile iron as-cast and after austempering at temperatures of 280, 330 and
380oC (ADI) was examined.
Design/methodology/approach: The study presents the results of these examinations obtained by Mössbauer spectroscopy.
Findings: Using calculated values of the parameters of hyperfine interactions (isomeric shift IS, quadrupole splitting QS and
hyperfine effective magnetic field H), isolated by deconvolution of the experimental spectrum, the constituents of the
metallic matrix were identified in terms of both quantity and quality.
Research limitations/implications: The measured values as well as the data compiled in literature indicate that component
Z1 (the, so called, Zeeman spectrum sextet) is related with 57Fe atoms present in the structure of ferrite 1 (I stage of o
1
+ st transformation), component Z2 is typical of ferrite 2 (II stage of st
2 + carbides transformation), while component
Z3 has its origin in 57Fe atoms seated in the structure of carbides (Fe3C, Fe2C or Fe2,4C).
Practical implications: analysis of the parameters of hyperfine interactions describing the non-magnetic components (L and
Q) it has been proved that they are typical of austenite.
Originality/value: In the case of ADI, the determination of the composition of metallic matrix by Mössbauer spectroscopy
is much more precise (the limit is the resolution power), because the experimental spectrum describes an overall volume of
the examined specimen, and not only its surfaces, as does the traditional quantitative metallography.
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1.270
Mössbauer and structure studies on metallic powders from Fe-Al-X (X = Ni, Cu, Cr)
Hanc A. (Katowice, Poland), Dercz G. (Katowice, Poland), Pajak L. (Katowice, Poland), Frackowiak E. (Katowice,
Poland), Kansy J. (Katowice, Poland)
Purpose: The Fe-Al-X and Fe-Al-Ni-X metallic powders produced by the self-decomposition process and then intensive
grinding in an electro-magneto-mechanical mill with X = Fe, Ni, Cu, Cr additions was determined by applying the X-ray
powder diffraction (XRD) and Mössbauer spectroscopy.
Design/methodology/approach: The X-ray diffraction and Mössbauer spectroscopy were applied to identify the phase
composition of the studied materials. Ordering process was analyzed by X-ray diffraction methods and Mössbauer
spectroscopy.
Findings: The effects of solute addition (X = Fe, Ni, Cu, Cr) in the investigated Fe-Al and Fe-Al-Ni metallic powders are
presented and discussed. Good correlation between the results of X-ray diffraction and Mössbauer spectroscopy studies was
obtained.
Research limitations/implications: The Mössbauer spectroscopy appeared to be usefull in the identification of phase
composition in studied materials. Application of Rietveld refinement method enabled the verification of this composition.
Practical implications: The information on the phase transformation during the self-decomposition process and then
intensive grinding in an electro-magneto-mechanical mill with additions are of prime importance for technological
processing.
Originality/value: All the phases that exist in the milled material contain high concentrations of aluminium (over 50 at. %)
and have the ordered B2 structure. Alloying additions (Ni, Fe, Cu, Cr) and intensive high-energy grinding in the EMM mill
modified the chemical and phase composition of the Fe-Al-X and Fe-Al-Ni-X samples.

1.109
The structure and properties of steel with different pearlite morphology and its resistance to abrasive wear
Herian J. (Katowice, Poland), Aniolek K. (Katowice, Poland)
Purpose: The analyse of pearlite morphology changes as a result of hot rolling process and isothermal annealing.
Design/methodology/approach: Physical modelling of isothermal annealing for a transition point of 520-620°C was carried
out using a Gleeble simulator. A scanning electron microscope was used for a quantitative evaluation of the microstructure.
Findings: The obtained test results confirm that these methods can be effectively used in shaping the pearlitic structure and
properties of the steel. During numerical simulation of a ride of a rail-vehicle through a switch, the load acting on a block
section being part of the vehicle structure was determined. The load values were used in simulation of the resistance to
abrasive wear, which was carried out in physical simulation.
Practical implications: In physical modelling of tests of resistance to abrasive wear for the steel grade R260 after hot
rolling and isothermal annealing it has been proved that this feature is a function of the steel structure and properties in the
given operation conditions (load and slide magnitude). Abrasive wear of the rail steel is the more intensive, the larger the
load at a constant slide is.
Originality/value: An advantageous pearlitic morphology of steel (block sections) with interlamellar distance in the order of 0.120.13 µm, ensuring hardness of about 340-350 HB, is facilitated by a hot rolling process combined with isothermal annealing.

1.108
Quantitative evaluation of the structure and properties of hot rolled products of continuous ingots made of lowcarbon steels
Herian J. (Katowice, Poland), Sulkowski R. (Tarnowskie Gory, Poland)
Purpose: The paper presents influence of degree processing for parameters of the structure and properties of products after
hot rolling of continuous ingots made of low carbon steels.
Design/methodology/approach: Ingots with cross sections of 105x105 mm and 135x135mm were rolled to wire rod and
bars respectively, with applying the degree of processing = 6.5-115 and = 3-14. Tests of the microstructure parameters
and their distributions were carried out on a SEM HITACHI S-4200, using the Met-Ilo computer application.
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Findings: Parameters of the structure and properties of steel after hot rolling of a continuous ingot made of low-carbon steel
and after air-cooling, significantly depend on the degree of processing. After the hot rolling process of the continuous ingots
of steel of S355J2 grade within the range of the degree of processing =2.97-14.15, a structure of ferritic-pearlitic steel with
heterogeneous distribution on the cross-section was revealed.
Practical implications: A good quality of products after hot rolling is obtain for minimal degree of processing, which will
ensure obtaining an advantageous structure and properties.
Originality/value: The finding of the quantitative relations between the degree of processing, the structure and properties
allows for predicting the minimal value of the degree of processing, which should guarantee obtaining the required structural
features and consequently, product’s functional properties.

1.61
Innovative approach to uniform imprint of micron and submicron features
Hocheng H. (Hsinchu, Taiwan), Wen T.T. (Hsinchu, Taiwan)
Purpose: To develop methods for uniform imprint of micron and submicron-scale features.
Design/methodology/approach: The first is gas-assisted imprint technique. In use of gas to exert isotropic pressure in hot
embossing, uniform embossing throughout the area is achieved. Another approach is the electromagnetic force-assisted
imprinting technology, which employs the electromagnetic force to pull the magnetic stamp with submicron-scale structures
into a UV-curable resist on the substrate. The liquid photopolymer is then cured by UV-irradiation at room temperature.
Furthermore, the ferromagnetic UV-curable material is made of nano-Fe powder and UV-curable polymer. The micron and
submicron-scale magnetic features can be fabricated.
Findings: Uniform embossing throughout the area is achieved. Under the condition of 180˚C, 40kgf/cm2 and 90 seconds,
high quality and uniformity of micro-optical components can be fabricated. For electromagnetic force-assisted imprinting
technology, a large area of sub-micron pattern with a line width of 502nm and a pitch of 1um can be successfully fabricated
under the condition of pressure of 1.6kgf/cm2 for 30 seconds and UV curing for 0.5 minute. Using ferromagnetic UV-curable
resist, the structures can be successfully fabricated under the pressure of 0.92kgf/cm2 with the same UV-curable time. These
results indicate good uniformity and controllability on both the gas-assisted hot embossing and electromagnetic forceassisted imprinting for efficient fabrication of micron- or submicron-scale structures.
Practical implications: The facilities have been designed, constructed and tested. The effects of processing parameters
including the processing temperature, pressure, and time on the replication quality were investigated.
Originality/value: There are advantages of high uniformity, low pressure and low temperature for various applications in
micron and sub-micron features and other micro-optical components such as gratings and waveguides etc.

1.179
An analysis of the influence of decompression cavity on the cold hobbing processes
Hsu Y.C. (Yulin, Taiwan), Lin H.S. (Yulin, Taiwan)
Purpose: This study aims to investigate the influence of decompression cavity on the cold hobbing processes.
Design/methodology/approach: In the current study, the rigid-plastic finite element method would be used to analyze the
influence of billets with different decompression cavity on cold hobbing processes.
Findings: There must be an optimal shape of decompression cavity which requires the minimum hobbing load, but achieves
the optimal profile precision and strengthened results needed in formed workpiece.
Research limitations/implications: There were four different designs in billet. One was a cylinder without decompression
cavity, and the others were the cylinders with truncate-cone, point-cone and semispherical decompression cavity
respectively, with different shapes but almost the same volumes.
Practical implications: Through the simulation analysis, the influence of decompression cavity with the same volumes but
different shapes on the load needed in process, the change of workpiece features, and the strengthened effects on workpieces
in both open type and closed type cold hobbing processes, would be explored.
Originality/value: The finite element method is employed to analyze the influence of different decompression cavity of
billets on the cold hobbing process.
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1.15
Weld transference modes identification through sound pressure level in GMAW process
Huanca Cayo E. (Brasilia, Brazil), Absi Alfaro S.C. (Brasilia, Brazil)
Purpose: One of the most used processes in the industry is GMAW, in this welding process there is physical phenomena
such as the temperature, electromagnetic field, luminosity and sound pressure. It is known that GMAW weld specialized
techinicisian combine visual and sound at the work to garantee the process stability. It is important to improve the final weld
quality; therefore, the quantification of electrical and acoustical behaviour - within the audible bands, offer an information
that is important to comprehend his impirical rules.
Design/methodology/approach: With these he can identify the transfer mode, instabilities in the process, determine defects
and evaluate the weld quality along the weld bead. The sound signal is captured simultaneously with the arc voltage and
current signals. Was proved that first derived from the instantaneous power of the electrical arc presents a behaviour similar
to the acoustical with a delay, because the measured sound is airborne.
Findings: This relation was corroborated by the comparison between the sound pressure level calculated by electrical signals
and by acoustical signals. This relation presented a similarity between the calculated signals greater than that between the
sound and the power first derived.
Practical implications: Besides that, with the sound pressure level it is possible to identify process instabilities that is not so
trivial to realize with the sound pressure signal. In spite of it, the identification of instabilities for the globular and spray
tranfer modes displays greater difficulty than that for the short circuit transfer mode. It was shown that the acoustical weld
sensing offers information about the behaviour of the tranfer mode and the process stability.
Originality/value: The sound quantification would be applied as a control variable for the weld process. Thus, it would be
possible to develop similar control strategies as those applied by specialized workers.

1.49
Measurement by load cells of impact force which a human body receives by external force
Ito Y. (Obu, Japan), Nemoto T. (Obu, Japan), Ogura T. (Tsu, Japan), Yamashita H. (Nagoya, Japan), Yanai S. (Obu, Japan),
Matsuura H. (Obu, Japan)
Purpose: By development of a robotics technique, the assisted living instruments which have intelligent functions are being
developed. As a result, there is a possibility that the accident to which the assisted living instrument under actuation contacts
a human body may occur. The purpose of this research is for the impact force measurement system which with load cells to
build, and to evaluate performance.
Design/methodology/approach: The impact force measurement system was built by load cells and a data logger. Evaluation
of the performance of the system was carried out to static loads and dynamic loads.
Findings: By covering the sensor part of load cells with shock absorbing material, it turned out that it is possible to measure
impact load simple. Moreover, as a result of comparing the characteristic of shock absorbing material, it became clear that
the impact-absorbing characteristic of cell sponge and organism soft tissue is in agreement.
Research limitations/implications: This research estimated the impact-absorbing characteristic of organism soft tissue for
the skin, fat, muscles, etc. as a complex.
Practical implications: This paper cleared that the load which a bone receives by dynamic external force can be easily
measured by load cells.
Originality/value: The objective of this research project was to develop the system by which impact force is measured and
evaluated based on the damage which a human body receives. And we were able to complete the prototype.

1.274
Identification of composite materials at high speed deformation with the use of degenerated model
Jamroziak K. (Wroclaw, Poland), Bocian M. (Wroclaw, Poland)
Purpose: Composite materials on account of some their characteristics have application in a construction of ballistic shield.
An example of the ballistic shield is laminate with the mix-structure materials such as layer pressed of aramid cloths on
matrix polymer. Because of the shield’s assignment the aramid cloths are exposed to impact loads caused by an energy made
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by impact force of cumulated mass (bullet). Previous analyses of the effect are based on linear-elastic reaction of resisting
forces between the materials of a bullet and a shield. The article exemplifies the procedure of mechanical properties analysis
in the punch effect of the ballistic shield with the use of some of the non-elastic models.
Design/methodology/approach: In the article the theoretical analysis of punch effect in the quasi-static load condition
based on some of the degenerated models is also presented.
Findings: The results of the analysis make aware of demand for designing safety ballistic shields.
Research limitations/implications: The main conception was optimum material selection (composite) that has to be done
according to the theoretical analysis, which is based on non-elastic models selected in the context of velocity and mass of
punching bullet.
Practical implications: Application of the complex degenerated model allows to define more characteristics of the punching
process of the ballistic shield. Determination of the effect of energy impact dissipation causes material damage of the
ballistic shield is enabled to do because of implementation of boundary conditions.
Originality/value: Based on the boundary conditions of energy in the way of changing parameters of model we are able to
describe non-destructive deformation process.

1.31
Justification of replacement of pasteurization equipment in dairy
Janzekovic M. (Maribor, Slovenia), Mursec B. (Maribor, Slovenia), Vindis P. (Maribor, Slovenia), Cus F. (Maribor,
Slovenia)
Purpose: The purpose of this paper is to study the influence of new equipment on the effect of pasteurization in the
department for pasteurization. The total bacterial count (TBC) in receiving raw cow milk and after termical treatment pasteurization has been measured.
Design/methodology/approach: The measurements were performed with old Alfa Laval Pasteur from year 1982 and after
replacement with new Fischer pasteur 43 year 2006. The line between receiving tank to pasteur in dairy remain the same.
The daily sampling and analyses of finale receiving tanks were made on department for receiving milk for October 2005 (93
analysis) and December 2006 (96 analysis).
Findings: The raw milk was in October 2005 on average for 10,6% worse quality (calculation of average value of TBC per
ml), then in December 2006. The effect of pasteurization was after test, at working old equipment only 32,25%, at working
new equipment was 100,00%.
Research limitations/implications: The new equipment for pasteurization allows the production of safe milk products in
accordance with hazard analyses of critical control points (HACCP).
Practical implications: The effect of pasteurization with the new pasteur was perfect. At internal margin 95% this level
overreach all 31/31 analysing samples. We get more stable production and reduce expense of steam, which serves for
reaching of appropriate temperature of pasteurization.
Originality/value: to the use of new equipment allowing 20 second maintaining time of pasteurization the pasteurization
temperature has been reduced from 78°C to 76°C and, thus, the profitability of the pasteurization process has been improved.

1.107
Crystallinity of parts from multicavity injection mould
Jaruga T. (Czestochowa, Poland), Bociaga E. (Czestochowa, Poland)
Purpose: The intention of this research was to test, if injection moulded polyoxymethylene parts, manufactured in different
cavities of the multicavity injection mould with geometrically balanced runners, differ in crystallinity degree.
Design/methodology/approach: The values of crystallinity degree were calculated on the basis of DSC (Dynamic Scanning
Calorimetry) testing method results (DSC curves).
Findings: It was found that there are differences in crystallinity degree for parts from particular mould cavities. The reason
of this is the difference in thermal conditions, specific for each cavity.
Research limitations/implications: It is supposed that the parts from each multicavity injection mould would have
differences in properties. However, it is always dependent on cavities and runners’ layout. Since in this research a particular
injection mould was used, the conclusions can not be directly extrapolated to other moulds. Each case requires its own
analysis. Higher crystallinity degree will occur in parts obtained from areas of higher mould temperature.
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Practical implications: The results of this investigation are important for mould designers, especially when moulds are used
for precision injection moulding. It was proved here that differences in parts’ properties can occur for multicavity injection
moulds. In order to avoid this it is required to minimize the temperature differences in the mould.
Originality/value: Geometrically balanced runners in the mould were supposed to assure the equal filling of all cavities. The
results obtained lately by other researchers have shown that this is not always true. That investigation was mostly focused on
filling imbalance that leads for example to difference in weight of parts from different cavities. In this paper it was shown
that not only weight of parts can differ but also other properties.

1.178
Neural networks application for modeling carbonizing process in fluidized bed
Jasinski J. (Czestochowa, Poland), Jeziorski L. (Czestochowa, Poland), Szota M. (Czestochowa, Poland)
Purpose: This paper presents neural network model used for designing the assumed curve of hardness after carbonizing car
drive cross in fluidized bed. This process is very complicated and difficult as multi-parameters changes are non linear and
car drive cross structure is non homogeneous. This fact and lack of mathematical algorithms describing this process makes
modeling required curve of hardness by traditional numerical methods difficult or even impossible. In this case it is possible
to try using artificial neural network.
Design/methodology/approach: The neural network structure is designed and prepared by choosing input and output
parameters of process. The method of learning and testing neural network, the way of limiting nets structure and minimizing
learning and testing error are discussed.
Findings: Such prepared neural network model, after putting expected values of assumed hardness curve in output layer, can
give answers to a lot of questions about running carbonizing process in fluidized bed.
Practical implications: The neural network model can be used to build control system capable of on-line controlling
running process and supporting engineering decision in real time.
Originality/value: This paper presents different conception to obtain assumed material’s hardness after carbonizing in
fluidized bed. The specially prepared neural networks model could be a help for engineering decisions and may be used in
designing carbonizing process in fluidized bed as well as in controlling changes of this process.

1.259
A model of heat transfer taking place in thermographic test stand
Kaczmarczyk J. (Gliwice, Poland), Rojek M. (Gliwice, Poland), Wrobel G. (Gliwice, Poland), Stabik J. (Gliwice, Poland)
Purpose: The aim of this paper is to present a model describing heat transfer taking place during thermovision testing of
polymer composites. Thermographic tests were undertaken to identify thermal properties of searched material and to
correlate them with operational characteristics.
Design/methodology/approach: Heat transfer model of thermographic testing stand of our own design was elaborated. The model
was applied as a tool of tested material characteristics identification, forming the basis of laminate degradation degree diagnosis.
Findings: The most essential result of the project is the physical heat transfer model. Good conformity between model
predictions and exemplary experimental results was achieved. The set of physical characteristics describing thermal state of
composite was identified and introduced into the model.
Research limitations/implications: Experimental results of heat transfer through the composite mounted in thermographic
testing stand proved the correctness of developed model. Results of physical properties identification showed the possibility
of non-destructive diagnosis of wide class of materials, namely polymeric composites.
Practical implications: Results of presented project together with results of planned experimental programme devoted to
elaboration of diagnostic relations enable to apply thermography directly to the state of polymeric structural materials
assessment. Especially the degree of material degradation may be estimated.
Originality/value: Originality of the project is based on possibility of practical application of the model to simulate heat
transfer through tested sample mounted in thermographic test stand. Proposed scope of diagnostic tests was not interesting
for scientists till now.
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1.120
Crevice corrosion resistance of NiTi alloy after various surface treatments
Kaczmarek M. (Gliwice, Poland)
Purpose: The aim of the work was determination of crevice corrosion resistance of NiTi alloy after various surface
treatments.
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 in the presence of a crevice former. Tests were
carried out in Tyrode’s physiological solution.
Findings: Surface condition of metallic biomaterial determines its corrosion resistance. In the course of the work it was
observed that only ground samples showed no resistance to crevice corrosion. Suggested surface modifications ensure good
crevice corrosion resistance.
Practical implications: On the basis of the obtained results it can be stated that the suggested surface treatment can be
applied for medical implants due to increase of the crevice corrosion resistance and in consequence increase of
biocompatibility.
Originality/value: The paper presents the influence of various methods of surface treatment on crevice corrosion resistance
of the NiTi alloy. The suggested methods can be applied in treatment of the material intended for medical applications
especially as reduced and complex shape implants (contact of metallic material with human body fluids in a small and
occluded space).

1.203
Carbon and titanium based layers for wood-based materials
Kaczorowski W. (Lodz, Poland), Batory D. (Lodz, Poland)
Purpose: The main purpose of this work was to work out the technology of manufacturing carbon and titanium based layers
on the surfaces of sintered carbides machining edges used in furniture industry.
Design/methodology/approach: A hybrid deposition system employing DC magnetron sputtering and radio frequency
plasma assisted chemical vapour deposition (RF PACVD) in one reaction chamber was used to manufacture Ti:C gradient
layers. For the laboratory investigation layers were deposited on sintered carbide samples. Friction coefficient and SEM EDS
analysis were made. For the exploitation tests layers were deposited on the commercial sintered carbide tools widely used in
furniture industry.
Findings: As the result of investigation it was noticed that Ti and C based gradient layers deposited on sintered carbides
surfaces seems to be a very interesting alternative for standard non modified machining tools because of they noticeably
decreased friction coefficient and improved durability.
Practical implications: Presented technology is dedicated for furniture industry as a layer improving the cutting properties
of the machining tools
Originality/value: Application of carbon and titanium based layers deposited by hybrid deposition method on sintered
carbide cutting edges for wood and wood-based materials machining.

1.27
Influence of medium and surface modification on corrosion behavior of the cobalt alloy
Kajzer W. (Gliwice, Poland), Kaczmarek M. (Gliwice, Poland), Marciniak J. (Gliwice, Poland)
Purpose: The work presents the influence of artificial urine environment and surface treatment of Co-Cr-W-Ni alloy,
intended for implants applied in urogenital surgery, on their corrosion resistance. The tests were carried out in three artificial
urine solutions that differed in chemical composition at the temperature 37±1°C and pH = 5.6-6.4. In particular, the pitting
and crevice corrosion resistance tests were carried out.
Design/methodology/approach: The corrosion tests were realized by recording of anodic polarization curves with the use
of the potentiodynamic method. The VoltaLab® PGP 201 system for electrochemical tests was applied. The tests were
carried out in electrolyte simulating urine (pH = 5.6-6.4) at the temperature of 37±1°C.

Abstracts

77

Findings: The obtained results indicate diverse corrosion resistance of the Co-Cr-W-Ni alloy depending on the applied
surface treatment and chemical composition of the artificial urine that can be connected with individual reactivity of patients.
Research limitations/implications: The obtained results are the basis for optimization of physicochemical properties of the
Co-Cr-W-Ni alloy and allow to select only one artificial urine solution for further corrosion tests.
Practical implications: On the basis of the obtained results it can be stated that Co-Cr-W-Ni alloy can be applied in
urology.
Originality/value: The paper presents the influence of artificial urine environment and the surface treatment on corrosion
resistance of Co-Cr-W-Ni alloy.

1.278
Thermal characteristics of the AM50 magnesium alloy
Kasprzak W. (Ottawa, Canada), Sokolowski J.H. (Windsor, Canada), Sahoo M. (Ottawa, Canada), Dobrzanski L.A.
(Gliwice, Poland)
Purpose: The goal of this publication is to demonstrate the laboratory metal casting simulation methodology based on
controlled melting and solidification experiments. The thermal characteristics of the AM50 magnesium alloy during melting
and solidification cycles were determined and correlated with the test samples’ microstructural parameters.
Design/methodology/approach: A novel methodology allowed to perform variable solidification rates for stationary test
samples. The experiments were performed using computer controlled induction heating and cooling sources using Ar for
melt protection and test sample cooling.
Findings: Thermal analysis data indicated that the alloy’s melting range was between approximately 434 and 640°C.
Increasing the cooling rate from 1 to 4°C/s during solidification process reduced the Secondary Dendrite Arm Spacing from
approximately 64 to 43µm. The temperatures of the metallurgical reactions were shifted toward the higher values for faster
solidification rates. Fraction liquid curve indicates that at the end of melting of the (Mg)- (Mg17Al12) eutectic, i.e.,
454.2oC the alloy had a 2% liquid phase.
Research limitations/implications: Future research is intended to address the development of a physical simulation
methodology representing very high solidification rates used by High Pressure Die Casting (HPDC) and to assess the
microstructure refinement as a function of solidification rates.
Practical implications: Advanced simulation capabilities including non-equilibrium thermal and structural characteristics of
the magnesium alloys are required for the development of advanced metal casting technologies like vacuum assisted HPDC
and its heat treatment.
Originality/value: The presented results point out the direction for future research needed to simulate the alloy solidification
in a laboratory environment representing industrial casting processes.

1.265
Corrosion resistance of metallic implants used in bone surgery
Kiel M. (Gliwice, Poland), Krauze A. (Gliwice, Poland), Marciniak J. (Gliwice, Poland)
Purpose: The purpose of the research was analysis of influence of mechanical damages on the implants’ surface made of CrNi-Mo steel on the pitting corrosion resistance. Analysis was performed for implants after different time of implantation
applied for stabilization of the funnel chest and for stabilization bone fractures, as well as for intramedullary nails in the
initial state.
Design/methodology/approach: Research were performed on three groups of implants after different implantation time.
Research were based on the potentiodinamic tests by recording the anodic polarization curves. The tests were performed in
the Tyrode’s physiological solution.
Findings: The research effect was determination the corrosion potential Ecorr and breakdown potential Eb for three groups of
implants after different time of implantation and different mechanical surface damages. On the basis of investigation it was
stated that for all implants the breakdown potential was in the range of Eb = +549 – +1017 mV and the corrosion potential
was in the range of Ecorr = -143 – +103 mV.
Research limitations/implications: The obtained results can be applied to comparing the effects of possible postoperative
complications. They also show the relation between the damage of surface layers and implantation time. The values of
corrosion and breakdown potentials indicate good corrosion resistance of the applied austenitic stainless steel.
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Practical implications: The essential influence on the corrosion resistance had the time of implantation and size of surface
damages. The results of research of implants made of Cr-Ni-Mo austenitic stainless steel presents that the steel was
performed quality requirements for metallic biomaterials used for tested implants.
Originality/value: The work presents the results of pitting corrosion tests for metallic implants made of Cr-Ni-Mo steel in
the initial state and after different implantation time.

1.218
Microstructural characterization and mechanical properties of Mg-xSn-Al-Zn alloys
Kim B.H. (Busan, Korea), Jeon J.J. (Busan, Korea), Park K.C. (Busan, Korea), Park B.G. (Busan, Korea), Park Y.H.
(Busan, Korea), Park I.M. (Busan, Korea)
Purpose: In this study, the microstructure and mechanical properties of as-cast Mg-xSn-Al-Zn alloys were investigated.
Design/methodology/approach: Ingot was fabricated by a squeeze cast. The alloys were induction melted at 750ºC in a
mild steel crucible under CO2+2%SF6 mixed gas atmosphere and cast into a permanent mould coated with boron nitride
spray held at approximately 350ºC . Tensile tests were carried out at room temperature in a screw-driven tensile testing
machine and crosshead speed was 0.2 mm/min. Microstructural observation was carried out using a optical microscope
(OM) and a scanning electron microscope (SEM) equipped with energy dispersive X-ray spectrometer (EDS).
Findings: It is found that the tensile strength and elongation decreased at room temperature increased with Sn concentration.
As a consequence, 5wt% Sn addition was the one exhibiting the best tensile properties at room temperature. The microhardness of the alloy continuously increased with increasing the Sn concentration.
Practical implications: The investigations of microstructure of commercially magnesium alloys are important for achieving
desired mechanical behaviour of the material.
Originality/value: The fracture behaviors of magnesium alloys are investigated.

1.57
Position welding using disk laser-GMA hybrid welding
Kim C.H. (Incheon, Korea), Lim H.S. (Inchoen, Korea), Kim J.K. (Incheon, Korea)
Purpose: Position welding technology was developed by using disk laser-GMA hybrid welding in this research.
Design/methodology/approach: The effect of hybrid welding parameters such as the shielding gas composition and laserarc interspacing distance were investigated for the bead-on-plate welding. The pipe girth welding was implemented and the
adequate arc welding parameters were selected according to the welding position from a flat position to an overhead
position.
Findings: The optimized shielding gas composition and laser-arc interspacing distance for disk laser-GMA hybrid welding
were 80% Ar- 20% CO2 and 2mm, respectively for the bead-on-plate welding. The sound welds could be achieved even in
the pipe girth welding, but the proper joint shape should be prepared.
Research limitations/implications: The laser-arc hybrid welding was implemented for pipe girth welding as a kind of 3dimensional laser welding and the process parameters could be optimized according to the various target materials and sizes.
Practical implications: The optimized process parameters for the disk laser-arc hybrid welding can extend the application
of the laser hybrid welding technology.
Originality/value: This research showed the possibility of the disk laser-GMA hybrid welding as new pipe girth welding
technique. The behaviour of molten pool and droplet transfer could enhance understanding of the hybrid welding.

1.55
Bead-on-plate weldability of Al 5052 alloy using a disk laser
Kim J.K. (Incheon, Korea), Lim H.S. (Incheon, Korea), Cho J.H. (Columbus, Ohio, Korea), Kim C.H. (Incheon, Korea)
Purpose: The paper presents the effect of the laser welding parameters of the laser focal position and beam angle on the
weldability of an Al 5052 thick plate using a 4kW disk laser.
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Design/methodology/approach: Bead-on-plate welding was conducted on a 10mm-thick Al 5052 plate. Aspects of the
bead, including the bead surface and cross sections, were evaluated with various laser welding parameters. The porosity
formation was also examined in an X-ray transmission tests.
Findings: Although the penetration depth decreased as the focal point moves away from the surface, the appearance of the
bead improved and the porosity decreased. The weldability according to the inclination angle of the laser beam was also
investigated. It was found that a forward inclination of the laser beam (when the inclination angle is an acute angle) could
enhance the weldability compared with a backward inclination.
Research limitations/implications: The results of the thick plate BOP welding experiments can be expanded to optimizing
the Al alloy welding of thin sheets.
Practical implications: It is applicable as a ground technique for the laser welding of aluminium alloy to increase the
productivity and quality using the recently developed disk laser.
Originality/value: The outcome of the research shows the influence of the welding parameters on weldability aspects in
disk laser welding of an Al alloy.

1.56
Weldability during the laser welding of lap joints of Al 5052 sheets
Kim J.K. (Incheon, Korea), Lim H.S. (Inchoen, Korea), Cho J.H. (Columbus, United States), Kim C.H. (Incheon, Korea)
Purpose: The paper presents the effect of the laser welding parameters of the laser focal position, the welding speed and the
laser output power on the weldability of Al the 5052 alloy during laser lap welding.
Design/methodology/approach: Lap welding is conducted on an Al 5052 plate with a thickness of 1 mm. After welding, the
bead surfaces and cross sections were evaluated with various laser welding parameters. The degree of porosity was also
examined by X-ray transmission testing.
Findings: The influences of the focal point, the laser power and the welding speed on the formation of bead and on the
degree of porosity were experimentally investigated. The bead quality was improved when the beam was defocused
compared to when it was focused on the surface. It was found that the porosity decreased when the heat input is lowered,
except when the lower plate is not melted.
Research limitations/implications: Various types of aluminium alloys, such as sheet, extrusion and casting types, are used
industrially in diverse combinations. Therefore, it is necessary to evaluate the weldabilities of these materials. This research
is limited to Al 5052 alloys at present plans are underway to expand it to various aluminium based alloys.
Practical implications: Automotive industries are continuously increasing their use of aluminium alloys in manufacturing.
The results of this research can be referred to by the automotive industry as a basic technique.
Originality/value: This research shows the influence of different welding parameters on the weldability during the lap
welding of Al 5052 Al alloy. The results are based on the extensive experiments.

1.243
Erosion and abrasion wear resistance of GMA wire surfaced nanostructural deposits
Klimpel A. (Gliwice, Poland), Kik T. (Gliwice, Poland)
Purpose: Purpose of this study was to find influence of chemical composition, structure and hardness of modern metal cored
wire deposits on their hardness and erosion and abrasion wear resistance of three different wires which gives the
nanostructural deposits.
Design/methodology/approach: Methodology surfaced deposits were investigated by macro- and microscope observations,
hardness tests, erosion wear resistance test and abrasive wear resistance test.
Findings: wire which gives highest hardness, erosion wear resistance and abrasive wear resistance deposits was indicated.
Research limitations/implications: Information aobut an influence of chemical composition of nanostructural deposit filler
materials on hardness, erosion wear resistance and abrasive wear resistance of these deposits.
Practical implications: Results of this paper are the informations for industrial partners how we can change properties of
modern deposits and possibilities of surfacing process steering.
Originality/value: the researches were provided using newest filler material for GMA surfacing of high quality
nanostructural deposits.
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1.217
Thermovision researches of temperature fields distribution in GMA brazed joints of solar collectors
Klimpel A. (Gliwice, Poland), Kik T. (Gliwice, Poland), Czuprynski A. (Gliwice, Poland), Gorka J. (Gliwice, Poland), Fidali
M. (Gliwice, Poland)
Purpose: of this study was to investigate of temperature fields distribution during GMA brazing of solar collectors.
Design/methodology/approach: IR-pictures were recorded with 50 Hz frequency. After recording, thermovision pictures
were analyzed in Irbis software module. This software permit to matching recording parameters, identification of
temperature values in arbitrary picture points, assign temperature profiles.
Findings: distribution of temperature fields in the GMA brazed joints in the function of GMA brazing parameters and
brazing techniques was established.
Research limitations/implications: basic information about distribution of temperature fields in the GMA brazed joints is
the background of the researches of GMA brazing parameters providing highest quality joints.
Practical implications: results of this paper are the data of the temperature fields distribution during GMA brazing of solar
collectors joints recorded by IR-camera. This data are important to set an optimal brazing parameters.
Originality/value: the researches were provided using newest filler material for GMA brazing of solar collectors parts using
IR recording equipment.

1.230
Effect of retained austenite on the fracture toughness of tempered tool steel
Kokosza A. (Krakow, Poland), Pacyna J. (Krakow, Poland)
Purpose: This paper is an attempt of reviewing the outlooks about the favourable influence of retained austenite on fracture
toughness of tool steels according to results of investigation concerning relations between tempering temperature, hardness,
fraction of retained austenite and fracture toughness.
Design/methodology/approach: The tests were performed on the samples made of the 70MnCrMoV9-2-4-2 steel in which
the fraction of retained austenite was changed by cold treatment and by changing the tempering temperature. On the ground
of analysis of dependencies between fraction of retained austenite, hardness, fracture toughness and tempering temperature
of hardened 70MnCrMoV9-2-4-2 steel the influence of retained austenite on fracture toughness of tested steel was
investigated.
Findings: was found that retained austenite remaining in the structure of tested steel after quenching increased its fracture
toughness on directly proportional way to its volume fraction. Advantageous influence of this phase was also found after
tempering tested steel.
Research limitations/implications: It was pointed out that most beneficial influence of retained austenite exists when tested
steel after hardening is low-tempered. At that moment the highest stabilization of the phase occurs. While at tempering
temperatures above 220°C it was indicated that it is possible to combine retained austenite transition and irreversible
tempering brittleness.
Originality/value: On the basis of own research, the authors present their own, original point of view on the issue of
presence of retained austenite in the structure, its stability and the influence on fracture toughness of low-tempered tools
steel.

1.255
Application of the artificial neural networks for prediction of magnetic saturation of metallic amorphous alloys
Konieczny J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Tomiczek B. (Gliwice, Poland), Trzaska J. (Gliwice,
Poland)
Purpose: The aim of the work is to employ the artificial neural networks for prediction of magnetic saturation of the
amorphous alloys with the iron and cobalt matrix.
Design/methodology/approach: It has been assumed that the artificial neural networks can be used to assign the
relationship between the chemical compositions of amorphous alloys, temperature of heat treatment and magnetic saturation.
In order to determine the relationship it has been necessary to work out a suitable calculation model. It has been proved that

Abstracts

81

employment of genetic algorithm to selection of input neurons can be very useful tool to improve artificial neural network
calculation results. The attempt to use the artificial neural networks for predicting the effect of the chemical composition and
temperature of heat treatment on the magnetic saturation BS succeeded, as the level of the obtained results was acceptable.
Findings: Artificial neural networks, can be applied for predicting the effect of the chemical composition and temperature of
heat treatment on the magnetic saturation.
Research limitations/implications: Worked out model should be used for prediction of magnetic saturation only in
particular groups of amorphous alloys, mostly because of the discontinuous character of input data.
Practical implications: The results of research make it possible to calculate with a certain admissible error the magnetic
saturation Bs value basing on combinations of concentrations of the particular elements and heat treatment temperature.
Originality/value: In this paper it has been presented an original trial of prediction of the required magnetic properties of the
iron and cobalt amorphous alloys.

1.116
Stereometry specification of anodization surface of casting aluminium alloys
Konieczny J. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Wieczorek J. (Katowice, Poland), Dobrzanski L. A. (Gliwice, Poland)
Purpose: The aim of the work is presents the influence of casting method and anodic treatment parameters on properties of
an anodic layer formed on aluminum casting alloys.
Design/methodology/approach: Investigations were carried out on the laser profile measurement gauge MicroProf from
company FRT on two casting aluminum alloys which both were founding by pressure die casting and gravity casting.
Findings: The researches included analyze of the influence of chemical composition, geometry and roughness of anodic
layer obtained on aluminum casts.
Research limitations/implications: Contributes to research on anodic layer for aluminum casting alloys.
Practical implications: Conducted investigations lay out the areas of later researches, especially in the direction of the
possible, next optimization anodization process of aluminum casting alloys, e.g. in the range of raising resistance on
corrosion.
Originality/value: The range of possible applications increases for example as materials on working building constructions,
elements in electronics and construction parts in air and motorization industry in the aggressive environment.

1.26
Numerical analysis of femur in living and dead phase
Krauze A. (Gliwice, Poland), Kaczmarek M. (Gliwice, Poland), Marciniak J. (Gliwice, Poland)
Purpose: The paper presents numerical analysis results of stresses and displacement in femur in a living and a dead phase.
The aim of the work was to present the influence of different mechanical properties of bone tissue on the obtained results.
The appropriate selection of the properties ensures correct results, comparable with the results obtained in real conditions.
Design/methodology/approach: The analysis was carried out on the femur of adult. The influence of the selected properties
on the results of numerical analyses was analyzed. In order to carry out calculations, 3 models of diverse mechanical
properties (Young modulus of bone in a living phase EI=17260 MPa, Young modulus in order to carry out a comparison
analysis EII.=18600 MPa and Young modulus of bone in a dead phase EIII=20202 MPa) were selected.
Findings: The analyses showed the difference in displacements and reduced stresses depending on the selected mechanical
properties. The analyses show that in order to select the appropriate stabilization method, mechanical characteristics of bone
structures should be considered as viscoelastic. Quality of bone structures depends on individual features (genetic, hormonal,
metabolic and circulatory factors).
Research limitations/implications: The limitations were connected with simplification of numerical model of femur as well
as with the selected boundary conditions.
Practical implications: The obtained results can be useful in clinical practice. They can be applied in selection of
stabilization methods or rehabilitation as well as in describing the biomechanical conditions connected with type of bone
fracture obtained from medical imaging.
Originality/value: Stress – displacement characteristics of femur for different degrees of demineralization, obtained from
the numerical analyses were presented in the work.
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1.286
The Mössbauer spectroscopy studies of hypereutectoid cementite precipitation
Krawczyk J. (Cracow, Poland), Bala P. (Cracow, Poland), Hanc A. (Katowice, Poland)
Purpose: of this paper: This work complements the knowledge concerning the hypereutectoid cementite precipitation.
Investigations were performed on 120MnCrMoV8-6-4-2 steel, which was designed in 1998, in Phase Transformations
Research Group of Department of Physical and Powder Metallurgy at the Faculty of Metals Engineering and Industrial
Computer Science at AGH University of Science and Technology in Kraków.
Design/methodology/approach: Samples of investigated steel were austenitized at the temperature of 900ºC and hardened
in oil. Next, four from five samples were tempered. Tempering consisted of heating the samples up to chosen temperatures
with a heating rate of 0.05ºC/s and, after reaching desired temperature, fast cooling. CEMS technique was applied for
Mössbauer studies.
Findings: Secondary cementite remaining in the microstructure of 120MnCrMoV8-6-4-2 steel hardened from 900ºC is
alloyed to a degree which allows paramagnetism.
Research limitations/implications: The influence of hypereutectoid cementite on the cementite precipitations during
continuous heating from as-quenched state of high carbon Cr-Mn-Mo steel was determined.
Practical implications: The knowledge of the influence of hypereutectoid cementite on the cementite precipitations during
continuous heating enables proper design of the heat treatment of 120MnCrMoV8-6-4-2 steel in respect to its application for
hot working tools.
Originality/value: Measurements of the isomeric shift for secondary cementite allowed to determine changes in level of
stresses occurring in hardened steel.

1.136
Structure and plasticity of the AZ31 magnesium alloy after hot deformation
Kuc D. (Katowice, Poland), Hadasik E. (Katowice, Poland), Niewielski G. (Katowice, Poland), Plachta A. (Katowice, Poland)
Purpose: The favourable properties of magnesium account for the fact that it is applied not only in cast structural
components but also in those subjected to plastic working. Currently, intensive works are conducted to optimize the
processes of plastic working of these alloys The following work concentrates on the analysis of microstructure and plasticity
of magnesium alloy AZ31 type during hot plastic deformation process.
Design/methodology/approach: After rolling and annealing, alloy specimens were subjected to axial-symmetric
compression in the Gleeble 3800 simulator at temperatures ranging from 200 to 450°C at 0.01 and 1.0 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 AZ31 type 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.

1.41
Magnetic and mechanical properties in FeXSiB (X=Cu, Zr, Co) amorphous alloys
Kwapulinski P. (Katowice, Poland), Rasek J. (Katowice, Poland), Stoklosa Z. (Katowice, Poland), Badura G. (Katowice,
Poland), Kostrubiec B. (Katowice, Poland), Haneczok G. (Katowice, Poland)
Purpose: The idea of the paper is to study the influence of different alloying additions (Cu, Zr, Nb) on structural relaxation,
crystallization, and improvement of soft magnetic properties in amorphous alloys of the type FeXSiB obtained by melt
spinning technique.
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Design/methodology/approach: Magnetic and electric characteristics of the as quenched and successively annealed samples
were determined at room temperature. Experiments were carried out by applying magnetic permeability measurements
(Maxwell-Wien bridge), magnetic after effects, resistivity (four points probe), magnetostriction coefficient (infrared optical
sensor) and magnetization (magnetic balance and fluxmeter).
Findings: It was shown that soft magnetic properties of the examined alloys can be optimized by applying 1-h annealing at a
specific temperature. The process of the improvement of soft magnetic properties is found to be diffusion controlled. The
Arrhenius parameters of this process were determined by applying magnetic measurements.
Research limitations/implications: The obtained results are a part of a broad area of examinations devoted to establishing
of the influence of different alloying additions and thermal annealing on soft magnetic properties of amorphous alloys
obtained by melt spinning technique.
Practical implications: The examined alloys belong to a modern group of soft magnetic materials, which can be used as
core transformers, magnetic sensors, shields of magnetic, electric and electromagnetic fields etc. The obtained results may be
used for preparing soft magnetic ribbons for specific applications.
Originality/value: The originality of the paper lies in examination of the improvement of soft magnetic properties effect as a
diffusion-controlled process. The influence of different alloying additions on the course of this process is well established.

1.75
Design of basic chamber of the Main Control Valve
Lee S.W. (Incheon, Korea), Shin D.Y. (Incheon, Korea), Shin D.J. (Incheon, Korea), Byun C.W. (Incheon, Korea)
Purpose: The development of a control valve for closed circuit requires comprehensive technologies in the overall precision
machinery industry, from the development of casting materials for the housing to various types of parts. The development of
a new type of control valve would have great advantage with a long lifecycle. Therefore, it is necessary to secure the MCV
(Main Control Valve) development technology that applies various sensors. This paper aims at providing a fundamental base
for the establishment of design systems including the flow chamber design database of the MCV for wheel loaders, strength
and rigidity design system, and the system for energy efficiency improvement. Particularly, this study set up the basic design
database for the flow chamber design to establish the flow chamber design database, and secured the stability of the flow
chamber from the basic design stage. In addition, major design variables were determined by utilizing a statistical technique
in order to design such flow chamber.
Design/methodology/approach: This study uses the I-DEAS to analyze the MCV structure characteristics. In addition, it
uses the factorial design and sensitivity analysis to select important factors for the MCV design.
Findings: This study establishes the unit flow chamber database for the MCV housing unit and the governing equation for
the flow chamber.
Research limitations/implications: Since the MCV damage often occurs due to the problem with the material itself and in
the manufacturing process, it is difficult to tell clearly whether it occurred as the MCV reached the failure pressure.
Practical implications: The basic data needed to design the MCV can be provided, and the required time for the design and
the reliability of the design can be reduced and improved respectively.
Originality/value: The verification of the design factors obtained from the flow analysis and structural analysis as well as
the DOE was made by fabricating a sample MCV and performing tests on it.

1.216
Thermal residual stress investigation in AS52/ Al18B4O33 magnesium matrix composite by thermal cycling test
Lee W.J. (Busan, Korea), Park Y.H. (Busan , Korea), Park B.G. (Busan , Korea), Park I.M. (Busan, Korea), Park Y.H.
(Busan, Korea)
Purpose: MMCs have microscopic scale thermal residual stress that is generated after cooling from high temperature
Because of the difference of thermal expansion coefficient between the matrix and reinforcement. Because of their high
service temperature, automobile parts experience thermal cycling between room and service temperature. Those thermal
cycles can vary the properties of the MMCs by changing residual stress field. In this study, the relations between residual
stresses and hardness were investigated.
Design/methodology/approach: For the residual stress investigations, thermal cycling test was performed. After thermal
cycling testing, the thermal residual stress of the MMC was investigated using high resolution X-ray diffraction test. On the
other hand, the residual stress was calculated by the finite elements method and it was compared to the experimental results.
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Findings: The residual stress relaxed in the matrix with thermal cycling. With the relaxation of the residual stress, the
hardness of the composite was decreased.
Research limitations/implications: In this study, the relaxation of residual stress of MMCs was observed with thermal
cycling. Further investigations for the mechanical properties, like tensile behaviour and wear properties, should be needed in
next study.
Originality/value: In this study, numerically calculated residual stress in magnesium matrix MMCs was compared with
experimental results.

1.24
The surface self-organization in process friction and corrosion of composite materials
Lenik K. (Lublin, Poland), Paszeczko M. (Lublin, Poland), Durjagina Z. (Lviv, Ukraine), Dziedzic K. (Lublin, Poland),
Barszcz M. (Lublin, Poland)
Purpose: The analysis of numerous phenomena that concern the possibilities of metal surface self-organization in friction
and corrosion processes.
Design/methodology/approach: The design of structural materials resistant to wear and corrosion.
Findings: The paper presents the surface self-organization process of composite materials. The surface shows common
properties in friction and corrosion.
Research limitations/implications: The research has been carried out with the application of Auger spectroscopy. The
physical chemical phenomena have been found, such as segregation and surface self-organization that take place during
friction and corrosion processes.
Practical implications: Eutectic alloys and metal alloys can be used to obtain high quality coatings resistant to wear and
corrosion.
Originality/value: The atom segregation gas been found in friction processes and the forming of special undersurface layer
in the liquid phase Li17, Pb83.

1.69
Ultra-precision machining of stainless steel using coated carbide tool
Liew W.Y.H. (Kota Kinabalu, Malaysia)
Purpose: This paper discusses the experimental work carried out to investigate the performance of coated carbide tool in
ultra-precision machining of stainless steel and evaluates whether this tool can be used to fabricate a cavity with high form
accuracy and surface finish on a stainless steel mould insert.
Design/methodology/approach: The results obtained in the turning process and the machining of cavity on a mould insert
under various conditions and parameters are examined.
Findings: The experimental results obtained in the turning tests gave an important insight of the appropriate parameters and
the condition to be used in the machining of cavity on a mould insert. The cavity machined on the stainless steel mould insert
with the coated carbide tool in the presence of natural oil has superior form accuracy and surface finish.
Research limitations/implications: Further research is needed to investigate the performance of the coated carbide tools in
machining profiles of other shape and diameter.
Practical implications: Profile with a superior form accuracy and surface finish can be machined on a stainless steel mould
insert using a coated carbide tool instead of using a PCBN tool, a much more expensive tool.
Originality/value: The paper presents original information on the ultra-precision machining of tool steels at low speeds. The
paper is of interest to manufacturing engineers.

1.204
The optimal clearance design of micro-punching die
Lin J.C. (Yunlin, Taiwan), Lin S.W. (Yunlin, Taiwan), Lee K.S. (Changhua, Taiwan), Tong J.L. (Yunlin, Taiwan)
Purpose: The purpose of this research paper is focused on the optimal clearance design of micro-punching die by abductive
network and SA method.
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Design/methodology/approach: The punching data (input) and wear size (output) were collected for a training database. In
order to select proper clearance to evaluate the wear of die, the abductive network was used to establish an efficient
relationship between input parameters and output result. This can help to predict wear size under any degree of clearance and
hence to replace worn punches and dies at the right time. A simulated annealing (SA) optimization algorithm with a
performance index is then applied to the neural network for searching the optimal clearance parameters, and obtains rather
satisfactory result as compared with the corresponding experiment verification.
Findings: This study aims to identify the relationship between clearance and service life of micro punches using the Neural
Network, and to find relational data involving the service life of punches and punching parameters in non-metal blanking
processes. The result can be used to estimate optimal clearance between punch and die for industrial applications.
Research limitations/implications: In this study, the practical punching processes with different punching conditions were
carried out for a set of training data. A trained model exhibited a relationship between service life and clearance of micro
punch and die through an abductive network system. The predicted value of wear by abductive network is very close to the
actual experimental value, with an error of less than 8 %. This result satisfies the required standard for IC factory production.
Originality/value: A good clearance design not only increases the quality of product manufactured, but also reduces
product’s burr. As a result, the wear of punches and dies can be greatly reduced and the life expectancy of punching dies
increased.

1.200
The study of high speed fine turning of austenitic stainless steel
Lin W.S. (Yunlin, Taiwan)
Purpose: The purpose of this research paper is focused on the surface roughness variation in high speed fine turning of the
austenitic stainless steel.
Design/methodology/approach: A series of experimental tests have been done to evaluate the possibility of high speed fine
turning of the austenitic stainless steel from the surface roughness variation and machining stability.
Findings: It was found that, the smaller the feed rate, the smaller the surface roughness value. But when the feed rate smaller
than the critical feed rate, the chatter will occurs and the surface roughness of the work piece would be deteriorated.
The higher the cutting speed is, the higher the cutting temperature of cutting tool is. The cutting tool will be soften and the
surface roughness of the workpiece will be deteriorated.
Research limitations/implications: The tool chattering would caused poor surface roughness in high speed fine turning for
feed rate smaller than 0.02 mm/rev. The chatter suppression method must be considered when high speed fine turning of
austenitic stainless steel.
Originality/value: Most of the stainless steel machining proceeds at low cutting speed because the austenitic stainless steel
is a hard machining material. The research result of this paper indicated that high speed fine turning of austenitic stainless
steel is possible.

1.158
The reliability analysis of cutting tools in the HSM processes
Lin W.S. (Yunlin, Taiwan)
Purpose: This article mainly describe the reliability of the cutting tools in the high speed turning by normal distribution
model.
Design/methodology/approach: A series of experimental tests have been done to evaluate the reliability variation of the
cutting tools. From experimental results, the tool wear distribution and the tool life are determined, and the tool life distribution
and the reliability function of cutting tools are derived. Further, the reliability of cutting tools at anytime for high speed
machining (HSM) is easily calculated from cutting parameters and tool wear limit from the derived reliability function.
Findings: The higher the cutting speed, the sooner the tool flank wear, and the faster the degrade speed of the reliability
curve. It means that the sooner the tool flank wear rate, the shorter the tool life, and it is the time to change the cutting tool.
Practical implications: This paper shows that the tool flank wear rate can be described by the reliability degrade rate, the
higher the flank wear rate, the steeper the tool reliability degrade rate.
Originality/value: This article is discussing about the tool wear variation of the cutting tool from the point of reliability. From
the reliability variation of the cutting tool, we can further predict the tool life, in order to decide the tool replacement time.
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1.59
Kinetics of the austenite formation during intercritical annealing
Lis J. (Czestochowa, Poland), Lis A. (Cz stochowa, Poland)
Purpose: of this paper is the effect of the microstructure of the 6Mn16 steel after soft annealing on the kinetics of the
austenite formation during next intercritical annealing.
Design/methodology/approach: Analytical TEM point analysis with EDAX system attached to Philips CM20 was used to
evaluate the concentration of Mn in the microstructure constituents of the multiphase steel,
Findings: The increase in soft annealing time from 1-60 hours at 625 °C increases Mn partitioning between ferrite and
cementite and new formed austenite and decreases the rate of the austenite formation during next intercritical annealing in
the ( + ) temperature range at 700 and 750 °C.
Research limitations/implications: The amount of the austenite and final multiphase microstructure can be optimised by
changing the time / temperature parameters of the intercritical heating in the ( + ) temperature range.
Originality/value: The knowledge of partitioning of alloying elements mainly Mn during soft annealing is very important to
optimise the processing technology of intercritical annealing for a given amount of the austenite.

1.272
Diode laser gas nitriding of Ti6Al4V alloy
Lisiecki A. (Gliwice, Poland), Klimpel A. (Gliwice, Poland)
Purpose: To produce erosion wear resistant and high hardness surface layers of turbofan engine blades and steam turbine
blades made of titanium alloy Ti6Al4V laser gas nitrating (LGN) technology of laser alloying was selected to produce
titanium nitrides participations in the titanium alloy matrix surface layers.
Design/methodology/approach: Studies on influence of the parameters of laser gas nitriding of titanium alloy and partial
pressure of nitrogen and argon in the gas mixture on the surface layers shape, penetration depth, microhardness, erosion wear
resistance at different angles of erodent particles stream were conducted. The high power diode laser HPDL with a
rectangular laser beam of even multimode intensity on the beam spot was applied in the laser gas nitriding process. Tests of
erosion wear resistance were conducted according to the ASTM 76 standard at velocity of the erodent particles stream 70
[m/s], at angles 90 [o] and also 30 [o].
Findings: High quality surface layers of high hardness and erosion wear resistant were produced on the substrate of
titanium alloy Ti6Al4V during Laser Gas Nitriding - LGN. Results of the study show that the erosion resistance of laser
nitrided surface layers is significantly higher compared with the base material of titanium alloy Ti6Al4V, and depends
strongly on the inclination angle of the erodent particles stream.
Research limitations/implications: Further investigations of internal stresses in the nitrided surface layers and the fatigue
strength of extremely hard surface layers are required, because the fatigue strength is decisive for the functional quality of
the surface layers.
Practical implications: The investigated technology of laser gas nitriding can be applied for increasing erosion wear
resistance of surface layers of turbofan engine blades and steam turbine blades made of titanium alloy.
Originality/value: Application of the rectangular diode laser beam spot of multimode and uniform intensity of laser
radiation is very profitable in a case of laser surface remelting and alloying because it guarantees uniform heating of the
treated surface, consequently uniform thermal cycle across the area of the beam interaction and also uniform penetration
depth of the single bead of the surface layer.

1.37
Dynamic buckling in a next generation metal coolant nuclear reactor
Lo Frano R. (Pisa, Italy), Forasassi G. (Pisa, Italy)
Purpose: The aim of the paper is to investigate the buckling effects due to the seismic sloshing phenomena interesting for a
next generation heavy liquid metal cooled reactor as for example the eXperimental Accelerator Driven System (XADS).
Design/methodology/approach: In this study the structural buckling behaviour of a reactor pressure vessel, retaining a
rather large amount of liquid and many internal structures, is coupled to the fluid-structure interaction because during a
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postulated earthquake (e.g. Design Basis Earthquake) the primary coolant surrounding the internals may be accelerated with
a resulting significant fluid-structure hydrodynamic interaction (known as “sloshing”). Finite element numerical approach is
applied because neither linear nor second-order potential theory is directly applicable when steep waves are present and local
bulge appear with a marked decrease in strength of structure.
Findings: The numerical results are presented and discussed highlighting the importance of the fluid-structure interaction
effects in terms of stress intensity and impulsive pressure on the structural dynamic capability. These results allowed to
determine the components mostly affected by the loading condition, in order to upgrade the geometrical design, if any, for
the considered nuclear power plant (NPP).
Research limitations/implications: The presented research results may be considered preliminary; thus it may be useful for
a design upgrading of the reactor vessel and for achieving a first evaluation of the real components capacity to bear dynamic
loads in particular in the event of a severe earthquake.
Originality/value: From the point of view of the practical implication, it is worth to stress that the safety of liquid retaining
nuclear structures subjected to a seismic loading is of great importance in regard to the hydrodynamic forces caused by
sloshing and impulsive liquid motion determined by the liquid filling levels oscillatory phenomenon.

1.177
The optimal cutting parameter design of rough cutting process in side milling
Lu H.S. (Yunlin, Taiwan), Chen J.Y. (Yunlin, Taiwan), Chung C.T. (Yunlin, Taiwan)
Purpose: This paper is focused on the optimal cutting parameters design of rough cutting processes in side milling for
SKD61 tool steels.
Design/methodology/approach: The fuzzy logics can be a proper basis to perform the optimization procedure with
complicated multiple performance characteristics in this paper. Using this approach combined with the grey-relational
analysis, the design algorithm is transformed into optimization of a single and simple grey-fuzzy reasoning grade rather than
multiple performance characteristics. The Taguch method is also adopted to search for an optimal combination of cutting
parameters for this rough cutting process in side milling.
Finding: The improvement of tool life and metal removal rate from the initial cutting parameters to the optimal cutting parameters are
54% and 9.7%. Hence, this reveals that the proposed approach in this study can effectively improve the cutting performance.
Research limitations/implications: In this paper only four cutting parameters are taken into consideration. Many other
parameters such as tool geometric shape are not applied to this study.
Practical implications: It is believed that this optimal result can be applied to practical processes to effectively reduce
manufacturing cost and greatly enhance manufacturing efficiency.
Originality/value: A systematic and effective optimization method is presented in this paper. Using this method can
effectively acquire an optimal combination of the cutting parameters.

1.248
Comparison of the PVD gradient coatings deposited onto X40CrMoV5-1 and HS6-5-2 tool steel substrate
Lukaszkowicz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), Pancielejko M.
(Koszalin, Poland)
Purpose: The main aim of this research was investigation and comparison of selected properties of gradient coatings TiCN
and AlSiCrN. In this paper both coatings were deposited by cathode arc evaporation physical vapour deposition (CAE-PVD)
method onto high speed steel HS6-5-2 and hot work tool steel X40CrMoV5-1.
Design/methodology/approach: Observations of surface and structures of the deposited coatings were carried out on cross
sections in the scanning electron microscope. The phase composition of the investigated coatings was determined by means
of the X-ray diffractometer. Tests of the coatings’ adhesion to the substrate material were made using the scratch test. The
microhardness tests of coatings were made with the ultra microhardness tester.
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 35-67 N, depends on the coating type and material
substrate. The values of friction coefficient for the investigated coatings are changing within the range of 0.08-0.25.
Research limitations/implications: In order to evaluate with more detail the possibility of applying these surface layers in
tools, further investigations should be concentrated on the determination of the thermal fatigue resistance of the coatings.
Originality/value: It should be emphasized 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.
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1.294
Agent architecture for intelligent manufacturing systems
Madejski J. (Gliwice, Poland)
Purpose: Analysis is made of requirements posed by tasks of agents operating in the intelligent manufacturing systems and
their resulting architecture is presented.
Design/methodology/approach: Architecture of agent systems for industrial environment is presented, making it possible to generate the
particular agents customised for the specific tasks, based on the automatic analysis of its required features.
Findings: Extension of cellular automata approach underlying the conventional agent behaviour specification using the Fuzzy
Cognitive Maps is presented in conjunction with the neural networks providing learning capability of the agents designed for the
various levels of the manufacturing supervisory and execution systems. Adding reaction time specification to FCM makes it
possible to analyse and design systems with the required behaviour.
Research limitations/implications: Specific features of the designed agent architecture have been tested as separate
mechanisms which can be merged into the final comprehensive at a later stage.
Originality/value: Agent architecture is proposed for the industrial applications of single agents and their groups that can
collaborate to achieve the individual and joint goals specified in reaction to changing environment conditions and into their
agendas in XML format. Automatic generation of custom agent reactions models can be carried out based on a set of
requirements that may be specified in the if-then rules form.

1.7
Optimisation of electro discharge machining parameters
Mahdavinejad R.A. (Tehran, Iran)
Purpose: Electro discharge machining (EDM) is one of the most effective non-conventional machining methods. This
method is the best condidate in machining of ceramics and carbide materials.
Design/methodology/approach: The complexity and non-linear nature of EDM from one side, and occurrence of instability
phenomenon due to the different input setting up parameters especially in machining of carbon-based materials such as nonoxide ceramics, on the other side, make the modeling of EDM process impossible with conventional methods. What is
presented in this paper is the optimization and control of EDM process using the neural model predictive control method.
Findings: The results of implementation of control system on a sinking ED machine and an EDM system that has been set
with an expert user, has been compared.
Research limitations/implications: To achieve instantaneous data from machining condition, the new method of fuzzy
analysis of single machining pulses and computing the magnitude of system condition in the form of a real number between
0 and 1, has been used.
Originality/value: The testing results from ED machining of WC-Co confirms the capability of the system of predictive
controller model based on neural network with 32.8% efficiency increasing in stock removal rate.

1.8
Fatigue study on the cracks of a cannon
Mahdavinejad R.A. (Tehran, Iran)
Purpose: Cannon is one of the most usage parts in military industries and analysis of its pipe is very important. Therefore,
the prediction of its longevity to say, the number of cannon ball that can be fired till it is break down should be under
consideration.
Design/methodology/approach: Since the life of cannon,s barrel directly depends on the inner micro-cracks under
numerous firing, the study of these cracks are very important. From this point of view, the stress analysis on crack tip is
carried out via ANSYS software in this research.
Findings: This analysis shows that the stress intensity on the tip of the crack is a function of its length and increases with the
number of these cracks.
Research limitations/implications: In this research the fatigue with several cracks is analyzed in the barrel according to the
explosion pressure in order to find the critical conditions.
Originality/value: Since the cannon barrel life is a convert function of the stress intensity of the cracks, multi-cracks
condition passes the most fatigue cycling. The shape function of the cracks is also decreased with the number of the cracks.
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1.199
Material parameters identification by use of hybrid GA
Majak J. (Tallinn, Estonia), Toompalu S. (Tallinn, Estonia), Pohlak M. (Tallinn, Estonia)
Purpose: of this paper is to develop material parameters identification algorithm for yield criterion BBC2003 using global
optimization techniques.
Design/methodology/approach: An algorithm proposed is based on use of error minimization function, which allows
considering over-constraining. Due to strong nonlinearity of the problem considered a number of solutions is available. In
order to determine global extreme two stage GA (global optimization technique) is treated.
Findings: Numerical material parameters identification algorithm is developed. An approach provided allows reducing
significantly the dimension of the nonlinear system before its numerical solution. Convergence to global extreme can be
expected due to global optimization technique employed.
Research limitations/implications: An analysis is done by keeping formability analysis in mind and only material
parameters involved in yield criterion in space of principal stresses are considered. Thus the results can be generalized by
including terms corresponding to shear stresses.
Practical implications: Advanced yield criteria like BBC2003 are still not used extensively due to the complexities accrued:
increasing number of material parameters (additional tests), a complex non-linear programming problem. An algorithm proposed
simplifies the material parameters identification process for considered yield criteria BBC2003. The formability analysis of the
6000 series aluminium alloy sheet AA6181-T4 is considered as a case study and used for testing the algorithm proposed.
Originality/value: In the case of posed optimization problem the dimension of the design space is reduced from six to two.
Over-constraining and under-constraining are considered in algorithm (situations, where number of unknown parameters is
not equal with the number of given constraints, are covered).

1.112
Cavitation behaviour of the SUPERSTON alloy after laser treatment
Majkowska B. (Gdansk, Poland), Serbinski W. (Gdansk, Poland)
Purpose: Results of laser treatment at cryogenic conditions and its influence on microstructure, microhardness and
cavitation resistance of the SUPERSTON alloy are presented in this paper.
Design/methodology/approach: New method of the laser remelting specimens diped in liquid nitrogen made by the CO2
laser with 4000 W laser beam power and scanning velocity 0.5 and 1.0 m/min was employed. Observation microstructure
was carried out by scanning electron microscope. Hardness of cross-section of the surface layer has been measured by the
Vickers microhardness under load 0.49 N. Cavitation test in the water using rotating disc facility was done.
Findings: Laser remelting let obtain fine microstructure in surface layer and increase of microhardness and cavitation
resistance, compared to casting the SUPERSTON alloy.
Research limitations/implications: The future investigations connected with environment conditions should be extend of
internal stresses in the SUPERSTON alloy after laser remelting at cryogenic conditions.
Practical implications: Obtained results point at possibility of the increase hardness and cavitation resistance of the parts
worked in cavitation conditions.
Originality/value: The propose laser treatment at cryogenic conditions could be used for surface consolidation of the copper
alloys applied for ship propellers.

1.214
Development of a feedstock formulation based on PP for MIM of carbides reinforced M2
Matula G. (Gliwice, Poland), Dobrzanski L. A. (Gliwice, Poland), Varez A. (Madrid, Spain), Levenfeld B. (Madrid, Spain)
Purpose: Influence of binder composition on some selected properties of feedstock contained powder of M2 with 10% of
carbides powders are demonstrated in the paper.
Design/methodology/approach: Torque-load test, rheological tests.
Findings: Examination of the effect of the binder type and portion on structure and properties of the experimental tool materials
with the cermets structure revealed that using the stearic acid reduces viscosity, thus improving technological properties of the
feedstock. Employment of polyethylene instead of the high density polypropylene reduces viscosity and torque-load of the
investigated feedstocks. Therefore, there is a possibility to increase the portion of the metallic or ceramic powder.
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Practical implications: It is expected that further investigations of these materials will make possible their injection
moulding, as well as their heat treatment increasing hardness and strength of matrix and thereby of the whole tool material.
The extrusion process or PIM (Powder Injection Moulding) gives the possibility to manufacturing tools materials on the
basis of high speed-steel which characterised very good properties with their final or near net shape.
Originality/value: In the paper the using extruding of the polymer-powder mix gives the possibility to fabricate cermets which,
with their structure and mechanical properties, fill the gap in tool materials between the high-speed steels and cemented carbides.

1.187
Microstructure, mechanical and electrical properties of Ni-YSZ anode supported solid oxide fuel cells
Matula G. (Gliwice, Poland), Jardiel T. (Leganes, Spain), Jimenez R. (Madrid, Spain), Levenfeld B. (Leganes, Spain), Varez
A. (Leganes, Spain)
Purpose: Investigation of the Ni-YSZ cermets for anode supported solid oxide fuel cells (SOFC) prepared by uniaxial
pressure, sintered and reduced pellets of NiO-YSZ.
Design/methodology/approach: Density examination, shrinkage examination, transverse rupture strength tests,
microstructure examination.
Findings: Basing on the investigations of the anode Ni-YSZ type fabricated with powder metallurgy it was found of that
density of sintered samples depends on NiO portion, temperature of sintering and reducing. Increase of sintering temperature
causes increase of density. Moreover increase of NiO portion and reducing temperature causes decrease of density and linear
contraction of anode.
Practical implications: The Ni-YSZ cermets fabricated using of powder metallurgy are characterized by very good
properties and can be used as SOFC anode. Powder metallurgy gives the possibility to manufacturing cermet used as an
anode for SOFC on the basis of Ni-YSZ.
Originality/value: Investigations of compacted, sintered and reduced samples with different amount of NiO gives
information about optimal manufacturing conditions and volume fraction of NiO/YSZ components. This information is
especially important at production process of extruded tubes.

1.268
Optimization of the lacquering process
Michalik K. (Gliwice, Poland), Pusz A. (Gliwice, Poland)
Purpose: The topic of this research is estimation of coat parameters generate by paint robots. The purpose of this article is to
present results of optimization of the varnishing process.
Design/methodology/approach: After theoretical analysis of the methods of the optimization, in examinations was used
multicriterial with method of the optimization. This method allows for diagnosing the problem of the lacquering process.
Findings: Optimization of the process with multicriterial method let for selecting right parameters of the process of painting.
The possibility of the optimum technological process choice was proposed. The optimization methods should have more and
more meaning in the materials engineering. It is because of many possible technical problems to solutions.
Research limitations/implications: The method of optimization such as multicriterial depend on degree of complexity of
physical and technical relations of the analysed lacquering processes.
Practical implications: The work is an example of analysis of chosen technological process in aspect of its efficiency. It
could be helpful to improve a level of total productivity of technological processes by using multicriterial method.
Originality/value: This paper is obtained original model for experimental domain of forming parameters and identification
of parameters influence in that model.

1.267
Using the EFQM excellence model to the process assessment
Michalska J. (Gliwice, Poland)
Purpose: The aim of this paper is showing the EFQM Excellence Model approach. In this paper it was introduced the usage
of the EFQM Excellence Model not only in the whole organization but also in the selected processes in the company.
Design/methodology/approach: In the frames of own research it has been assessed the selected production process
according to the criteria of the EFQM Excellence Model.
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Findings: The investigated company used the EFQM Excellence Model as a diagnostic tool for assessing the selected
process. The best result was obtained in the criteria: Customer Results and the worst in: Society Results. Through this
approach the organisation is better able to balance its priorities, allocate resources and generate realistic business plans.
Research limitations/implications: The EFQM Excellence Model is a practical tool that can be used in a number of
different ways, also as a tool for the process assessment.
Practical implications: Own research clearly showed, how to conduct self-assessment in the selected process.
Originality/value: The paper provides steps in self-assessment methodology for all who wish to measure achievements and
strengths and also identify improvement opportunities in the process.

1.228
Reducing dangerous waste by applying low-waste technologies
Mijanovic K. M. (Sarajevo, Bosnia and Herzegovina)
Purpose: Engineers face the problems of growing trends of change in the area of technology, organization, decision making
process and management of production systems. Changes cause searching for new solutions, and solutions demand
innovative action in changed conditions. New and innovated technologies, also wide appliance of recycle procedures of
waste materials and their further use, will lead to appliance of new production principle “production-consumer-wasterecycle-entrance”, which demands a need for new knowledge connected with relationship between production system and
environment. For production systems, strategy of Cleaner Production is primarily applied to reducing pressure during whole
cycle of production and services, from design and use to the final disposal.
Design/methodology/approach: This work will show how dangerous and toxic waste can be controlled and reduced by
using principles of “Cleaner Production”, as well as how that task will be transferred to the lower level of managers, who
should predict, plan, manage and control the market. Using control of quantity and quality of raw materials, parameters of
workability and reduction of waste risk materials can be influenced. The factory producing tools planned and carried out an
experiment with the purpose of substitution of the mineral oils for cutting. That experiment has been carried out by the
mathematic apparatus „Box-Wilson” with the usage of two-factor plan of the experiment.
Findings: Experiment showed that it is possible to use synthetic oils for cutting in certain intervals of work. Synthetic oils
are biodegradable thus they have lesser pressure to the environment.
Research limitations/implications: This work justifies possibilities of innovative action in the EMS functioning.
Technologist can make plans, with permanent goal of achieving higher eco-efficiency only in the conditions of use that have
been already explored.
Practical implications: There are implications with the need of researching conditions, and with processing of increased
demands for the quality. Every problem needs to be approached in a experimental way and confirm the assumption.
Originality/value: This work is original in observed conditions of usage and with the usage of given approach in the research. It is
confirmed that that synthetic oils for cuttings can be substituted by mineral oils and in that way increase eco-efficiency.

1.275
Sintered composite gradient tool materials
Mikula J. (Gliwice, Poland), Matula G. (Gliwice, Poland), Golombek K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice,
Poland)
Purpose: Development of a new generation of the composite gradient tool materials with the core sintered with the matrix
obtained using the powder metallurgy of the chemical composition corresponding to the HS6-5-2 high-speed steel reinforced
with the WC and TiC type hard carbide phases with the growing portions of these phases in the outward direction from the
core to the surface.
Design/methodology/approach: Powder Metallurgy, SEM, X-Ray Microanalysis.
Findings: Powder metallurgy processes were used to fabricate the proposed gradient materials, i.e., compacting in the closed
die and sintering. The method of sequential pouring of the successive portions of the powder mixes into the die was used to
ensure a high ductility of the fabricated material core with the HS6-5-2 steel matrix reinforced with the hard WC and TiC
carbides phases, so that portions of powder with the high percentage of the hard carbides phases would form the outer layers
of the prepreg.
Practical implications: Employment of powder metallurgy for fabricating the steel based tool materials gives the possibility
to preserve properties characteristic of the traditional cemented carbides and with the high ductility characteristic of steel, yet
better than the traditional sintered high-speed steels obtained with the ASP method.
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Originality/value: Providing of high properties characteristic of cemented carbides with the high ductility characteristic of
steel can be mostly because of the possibility of ensuring the gradients of the chemical composition and properties, cutting
simultaneously fabrication costs thanks to savings made on the hard carbide phase, used in the tool surface layer only.

1.33
Damage mechanism in AlSi1MgMn alloy
Mrowka-Nowotnik G. (Rzeszow, Poland)
Purpose: Fracture toughness in aluminium alloys is one of the main obstacles to using these materials in widespread ways
and, therefore, various aspects of fracture mode would be examined closely, pointing out the microstructure influence. In the
present paper, fracture nucleation and propagation of 6082 aluminium alloy was studied.
Design/methodology/approach: Tensile tests, crack resistance test and tensile test in the presence of sharp notch in room
temperature tests were executed on the samples in the peak aged condition. The microstructure of tested samples was evaluated in
terms of fracture mechanism using an optical microscope - Nikon 300, scanning electron microscope HITACHI S-3400 (SEM) in a
conventional back-scattered electron mode and JEOL - JEM 2100 ARP TEM/STEM electron microscope.
Findings: Nucleation of voids is heterogeneous and most likely occurs by the debonding of the particle matrix interfaces.
Other damage modes such as fracture of the intermetallic particles has been observed. These damage modes can significantly
affect a macroscopic behaviour (tensile strength, fatigue strength, fracture toughness, and so on) of the investigated
aluminium alloy under carried out tests.
Practical implications: In order to predict maximum ductility before fracture of the material it is required to characterize the
microstructural parameters for the different mechanism of the nucleation of voids and cracking of intermetallic particles
leading to final damage. The paper summarize all potential cracking modes that can occur in the aluminium alloy 6xxx type,
tensile tested at room temperature using standard tensile specimens and specimens with the presence of sharp notch. This
data can be used in practice for modeling many types of engineering processes.
Originality/value: The damage of the 6082 aluminium alloy tested at room temperature can be clearly attributed to the following
mechanisms: propagation of cracks by fracturing the intermetallic particles, crack preceded by the nucleation of voids results from
debonding along particle/matrix interfaces and particle/matrix due to stress concentration in this region.

1.98
Examination of the effect of slitting roller shape on band slitting during the multi slit rolling process
Mroz S. (Czestochowa, Poland)
Purpose: Basing on the results of computer simulations, it will be possible to choase proper technological parameters for the
slitting rollers (such as shape), which will assure the slitting of the band and verify the force parameters.
Design/methodology/approach: Using FEM-based computer programs for solving the problems of the theory of plasticity enables
determining the force parameters during the band separation and enabled also the determination of the tools abrasive wear.
Findings: Longitudinal band separation depends on the shape of the used slitting rollers. Increasing the roller opening angle
has an effect on the force parameters and on the tools abrasive wear.
Practical implications: The use of commercial software applications in the design of process technologies will allow for the
development of a multi slit rolling technology with a minimum number of laboratory and industrial trials.
Originality/value: Using the cracking (element removal) algorithm implemented in the Forge3® program, it was possible to
carry out the numerical modiling of the proces for rolling with band slitting.

1.145
Expectation of the parts quality on the ground the simulation of the injection moulding process
Nabialek J. (Czestochowa, Poland), Koszkul J. (Czestochowa, Poland), Gnatowski A. (Czestochowa, Poland)
Purpose: The aim of this paper was to present results of researches concerned to predestining quality of polymer parts
created by injection moulding method. The estimation of structural solution quality was made on the grounds of the injection
moulding computer simulation. Results of studies were compared with predictions presented in professional literature.
Design/methodology/approach: Series of injection moulding computer simulations were carried out for different structural
solutions of chosen polypropylene part. Supported by taken results predicted quality of part was evaluated. Next literature
studies were carried out to compare taken results with instances happened in industrial practice. The analysis of computer
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simulations usability in designing process of polymer products was made. For the simulation investigations a professional
computer software Moldflow Plastics Insight ver. 6.1. has been employed.
Findings: Modern computer programs for injection moulding process simulation allow us to predict the quality of final
product. Applied algorithms and calculation methods makes elimination of structural defects possible, on the stage of
production process designing. Using computer methods to design and optimization of structural conclusions of parts, cut
down time and costs of initiating to production.
Research limitations/implications: Authors didn’t have the possibility to inject part in every considered in the article
structural versions. In the future it is planed to realize the appropriate injection moulds that make possible the presentation of
probable structural errors of polymer parts. Moulds like this could have big educational meaning.
Practical implication: Results received during studies are going to be used during didactic studies with students and during
trainings for injection moulding machines operators.
Originality/value: Results of studies presented in the article permit us to understand the meaning of simulating computer
programs application in designing and initiating to production of polymer parts.

1.132
State of the art on pedestrian safety simulation
Naddeo A. (Fisciano, Italy)
Purpose: The aim of this work is to explain the work of Design Methods’ research group of Department of Mechanical
Engineering of Salerno University, in the field of research regarding vehicles pedestrian safety problem, taking care to finite
element methods and models used and developed for vehicle design and optimization.
Design/methodology/approach: Our developed models show a very good Numeric/Experimental correlation, and we’ve
numerically certified our virtual impactors, designed following EEVC-WG17 specification. These impactors have been
tested also at higher speed and we have obtained a good correlation with some problems because of the critical behavior of
the foam solved following different model-design optimization methods.
Findings: Best results obtained and explained in this paper are concerning impactors modeling and certification, and
Experimental/Numerical correlation of full impact tests.
Research limitations/implications: The achievement of the maximum possible pedestrian safety performance, compatibly
with the others, sometimes conflicting, performances, is one of the main objectives to reach, for the automotive industry by
now and, above all, for the future.
Practical implications: According to a surveying by European Community research committee, the risk of die for
pedestrians and cyclists because of street incidents is eight/nine times higher than one of the occupants of motor vehicles.
From statistics we’ve found that the greatest part of these accidents is due to the collision of the pedestrian on the front part
of motor vehicles, and that fact affects the considerations on the passive safety.
Originality/value: The most Important Automotive industries had understood the impact of new regulations about homologation and
began to study the problem and particularly how to introduce new Homologation parameters in their Product development cycles,
today based on Virtual Prototyping of the Whole Vehicle and final Physical testing of few physical prototypes.

1.54
Synthesis of Ti-Al porous preform
Naplocha K. (Wroclaw, Poland), Granat K. (Wroclaw, Poland)
Purpose: Article describes production method of intermetallic porous perform for reinforcing of composite materials.
Usefulness of the high temperature self-propagating synthesis (SHS), with appropriate modification, to produce perform for
production of composite was evaluated.
Design/methodology/approach: Mixture of aluminum and titanium powder was cold isostatically pressed (CIPed) and produced
cylindrical pill was ignited in microwave field. Obtained structure usually have open porosity what enables for pressure infiltration
with molten metal. The investigations of the structure of preforms on the scanning electron microscope (SEM) were made.
Findings: The produced performs in most cases reveal open porosity, uniform morphology and are suitable for infiltration
process. After reaction Al-Ti compounds form partly globular structure with microhardness much higher than substrates
Research limitations/implications: In the actual stages of this work proposed method can be used for manufacturing of
porous performs, which mainly contain Al3Ti. During reaction, mixture compacts with the molar ratio of Al/Ti=1 were
transformed into inhomogeneous structure.
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 hardness and resistance to
oxidization at high temperature.
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Originality/value: Article is valuable for persons engaged in production of casting composite materials reinforced with
porous perform. Proposed method allows to incorporate hard structures from Al-Ti compounds into aluminum casting.

1.18
FEM–based thermal modelling of the cutting process using power law-temperature dependent concept
Nieslony P. (Opole, Poland), Grzesik W. (Opole, Poland)
Purpose: Purpose of this study is to compare two variants of the FEM simulation model of orthogonal cutting process of
AISI 1045 carbon steel with uncoated and multilayer-coated carbide tools i.e. standard and Power Law–Temperature
Dependent (PL-TD) options. The primary reason for undertaking this problem was unsatisfactory accuracy of the predictions
of cutting temperature especially for coated cutting tools.
Design/methodology/approach: Methodology used employs the Lagrangian-FEM model with more accurate thermophysical
properties of the substrate and coating materials. All thermal properties (thermal conductivity and diffusivity and specific heat) are
expressed in the forms of polynomial models of the 5th degree. Multi-layer coating is substituted by homogeneous monolithic layer
with equivalent thermal properties. In addition, these simulation algorithms use the Johnson-Cook constitutive law.
Findings: Basically, the FEM package applied allows the temperature distribution and heat flux intensity to be predicted
closer to appropriate measurements and computations.
Research limitations/implications: Research limitations deal with the lack of reliable data and models for both cutting tool and
workpiece material. Future research should be focused on other coatings which are commonly used in cutting tool industry.
Practical implications: They can be related to more detailed inputs from research and developing centers which exist in many leading
branches of industry. Unfortunately, academic approach is sometimes very narrow and does not consider real machining conditions.
Originality/value: Originality of this simulation approach can be seen in elaborating more accurate models for thermal
properties. Moreover, it contributes to finding some fundamental relationships between all physical phenomena involved into
tool-chip contact behaviour.

1.137
Hot rolling of intermetallics FeAl phase based alloys
Niewielski G. (Katowice, Poland), Kuc D. (Katowice, Poland), Schindler I. (Ostrava, Czech Republic), Bednarczyk I.
(Ostrava, Czech Republic)
Purpose: The one of 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 possibilities to
form through rolling process the alloys with various aluminium content.
Design/methodology/approach: After casting and annealing, alloy specimens were subjected to axial-symmetric
compression at temperatures ranging from 900 to 1200°C at 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. The process was conducted on the K -350 quarto rolling mill used for hot rolling of flat
products. The process was conducted in some stages in at temperatures ranging from 1200-900°C:
Findings: The research carried out enabled the understanding of the phenomena taking place during hot rolling of the
investigated alloy. An alloy with 38%at. aluminium concentration can be plastically formed at a temperature of up to 900°C,
which has been also confirmed in plastometric studies conducted in the form of hot compression tests.
Practical implications: The obtained sheets can be used as constructional elements working in complex stress fields, at a
high temperature and corrosive environments
Originality/value: The tests have shown that it is possible to form the investigated alloys through rolling processing only
where shields are applied. Rolling of the alloys without shields led to the occurrence of a grid of cracks.

1.291
Microstructure and corrosion resistance of the duplex steel wide-gap one-side fluxcored wire welded joints
Nowacki J. (Szczecin, Poland), Zajac P. (Szczecin, Poland)
Purpose: of this paper was to determine the impact of the wide-gap welding, with increased root face gap, on structure and
corrosion properties of the welded joints executed on duplex steel by one-side welding on ceramic backings.
Design/methodology/approach: In the described work, experiments were conducted to welding tests for selected joints, visual
examinations, non-destructive testing of welded joints, X-ray examinations, and metallographic testing of welded joints.
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Findings: As a result of the performed inspection, decreasing of the ferrite content with the increase of the root face gap
(increase of welding heat input) was observed. The minimum measured ferrite content was not lower than 28 %, and the
maximum value did not exceed 69% (the permissible range being from 25 to 70 %).
Research limitations/implications: Further studies on the impact of the wide-gap welding, with increased root face gap, on
structure and corrosion properties of the welded joints are required.
Practical implications: The performed tests and examinations of welded joints with root face gap ranging from 6 to 10 mm
were intended for extending the standard range from 2 to 6 mm
Originality/value: The experimental program verified the testing methodology, and techniques of welding of the duplex steel
with the wide-gap

1.192
Microstructure and magnetic properties of BaFe12O19 powder
Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Dercz G. (Katowice, Poland), Pajak L. (Katowice, Poland),
Skowronski W. (Krakow, Poland)
Purpose: Analysis of microstructure and magnetic properties of BaFe12O19 powder obtained by milling and annealing of
Fe2O3 and BaCO3 precursors.
Design/methodology/approach: The mixture of iron oxide (Fe2O3) and barium carbonate (BaCO3) powders was used to
obtain BaFe12O19 powder by using high-energy ball milling and heat treatment processes. The X-ray diffraction methods
were used for qualitative, quantitative phase analyses and for crystallite size and lattice distortion determination. The thermal
properties of the studied powders were analyzed using the differential thermal analysis (DTA). The magnetic properties of
examined powder material were studied by resonance vibrating sample magnetometer (R-VSM). The size of powder
particles was determined by a laser particle analyzer.
Findings: The milling process of iron oxide and barium carbonate mixture causes decrease of the crystallite size of involved
phases. The X-ray diffraction investigations of Fe2O3 and BaCO3 mixture milled for 50 hours and annealed at 850, 900, 950
and 1000°C enabled the identification of hard magnetic BaFe12O19 phase and also small amount of Fe2O3 phase. The
magnetic properties of studied powders are dependent on temperature of their annealing. The sample annealed at 1000°C has
the best hard magnetic properties from all studied samples. The content changes of hard magnetic phase (BaFe12O19) with the
increase of annealing temperature results in the improvement of hard magnetic properties.
Practical implications: The BaFe12O19 powder can be suitable component to produce sintered hard magnetic materials.
Originality/value: The study results of BaFe12O19 powders confirm the utility of applied investigation methods in the
microstructure and magnetic properties analysis of powder materials.

1.194
Thermal and magnetic properties of selected Fe-based metallic glasses
Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Ochin P. (Vitry sur Seine, France), Stoklosa Z. (Katowice, Poland)
Purpose: The work presents a thermal stability characterization and soft magnetic properties analysis of selected Fe-based
metallic glasses.
Design/methodology/approach: The studies were performed on ribbons prepared by the planar flow casting technique,
which is a method of continuous casting of the liquid alloy on a surface of turning copper based wheel. The methods of Xray diffraction were used for the qualitative phase analysis. The thermal properties associated with crystallization
temperature of the glassy alloys were measured using the differential thermal analysis. The magnetic properties were
determined by the Maxwell-Wien bridge, fluxometer and VSM methods.
Findings: The studied Fe72B20Si4B4 and Fe36Co36B19Si5Nb4 metallic glasses in as-cast state were fully amorphous. The Curie
temperature (Tc) for Fe72B20Si4B4 alloy has a value of 582 K and Fe36Co36B19Si5Nb4 has higher Tc, which has a value of 605
K. The obtained magnetic properties allow to classify the studied amorphous alloys in as-cast state as soft magnetic
materials. The coercive field of tested alloys has a value about 8 A/m. The maximum magnetic permeability of Fe72B20Si4B4
alloy (µ max = 21500) is much higher than Fe36Co36B19Si5Nb4 metallic glasses (µ max = 3200). Similarly, saturation
magnetization of Fe72B20Si4B4 alloy (Bs = 1.04 T) is higher than Fe36Co36B19Si5Nb4 (Bs = 0.99 T) amorphous alloy.
Practical implications: The studied glassy alloys are suitable materials for many electrical application in different elements
of magnetic circuits and for manufacturing of sensors and precise current transformers.
Originality/value: The obtained results confirm the utility of applied investigation methods in the thermal and magnetic
properties analysis of examined amorphous alloys.
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1.186
Integrated recycling technology as a candidate for best available techniques
Nowosielski R. (Gliwice, Poland), Kania A. (Gliwice, Poland), Spilka M. (Gliwice, Poland)
Purpose: In this article the integrated recycling technology and the integrated recycling technology model as a future
candidate for best available techniques (BAT) are presented.
Design/methodology/approach: The paper shows one of the procedures for selection a determinant of emission standards –
BAT, which are a basis of BAT reference documents (BREFs).
Findings: The works relating to the emission standards stating according to best available techniques should have more and
more meaning for all Member States and for Poland also. One of these activities is search of the best integrated recycling
technology which allows to neutralize the definite part of waste in the most effective and simplest way.
Research limitations/implications: To protect the environment it is necessary a continuous adjusting to BAT requirements.
It is always possible to find the better, effective or cheaper methods of the environment protection (e.g. the integrated
recycling technology model proposed).
Practical implications: The implementation of the IPPC Directive requirements makes possible the technological processes
realization with full protect of the environment. It refers to the recycling technologies too. Therefore, it is necessary to find
the best integrated recycling technology which guarantees total waste reduction.
Originality/value: In this paper paid attention to the problem of the integrated recycling technologies. The proposed
integrated recycling technology model is not only ecologically and technically practicable but also generates small costs.

1.181
EMS as a basis of sustainable technological process achievement
Nowosielski R. (Gliwice, Poland), Spilka M. (Gliwice, Poland), Kania A. (Gliwice, Poland)
Purpose: The paper presents main principles of environmental management systems ISO 14001 and EMAS. Thanks to EMS
organizations can improve theirs activity especially through environmental modernization introducing to realized
technological processes.
Design/methodology/approach: Implementation of EMS provides organizations many benefits: increasing the efficient use
of resources; waste reducing; demonstrate a good corporate image; building awareness of environmental concern among
employees; gaining a better understanding of the environmental impacts of business activities and increase profit, improving
environmental performance.
Findings: In this article structure of ISO 14001 and EMAS were presented. Moreover the analysis and the modernization of
the oil filter casings production process were showed.
Research limitations/implications: Both ISO 14001 and EMAS II application all organizational units, especially industrial
enterprises. The EMS requirements make possible technological processes continuous improvement especially in
environment protection sphere.
Practical implications: Formalized environmental management systems ISO 14001 and EMAS help enterprises in
accommodation to the growing requirements of the environment protection prescriptions.
Originality/value: The only one possibility of the environment protection is implementation and continuous improvement of
EMS by every organization. It can be achieved through technological processes improvement.

1.256
Influence of heat treatment on changes on structure and magnetic properties of CoSiB alloy
Nowosielski R. (Gliwice, Poland), Zajdel A. (Gliwice, Poland), Lesz S. (Gliwice, Poland), Kostrubiec B. (Katowice, Poland),
Stoklosa Z. (Katowice, Poland)
Purpose: This paper describes influence of heat treatment on changes on structure and magnetic properties of the amorphous
Co77Si11.5B11.5 alloy.
Design/methodology/approach: The following experimental techniques were used: X-ray diffraction (XRD), static and
dynamic measurements of magnetic properties (magnetic balance, fluxmeter, Maxwell-Wien bridge).
Findings: The crystallization process involved by heat treatment leads to significant changes of structure and magnetic
properties of amorphous Co77Si11.5B11.5 alloy.
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Practical implications: The attractive properties of Co-Si-B alloy are of special interest for basic research on the materials
as well as for their potential applications, like magnetic sensors. According to the results presented in this paper the
examined Co77Si11.5B11.5 alloy as a soft magnetic material may be used in noise filters, saturable reactors, miniature
inductance elements for abating spike noise, zero-phase current transformers, and magnetic heads etc., i.e. devices which are
expected to exhibit high levels of permeability at high frequencies.
Originality/value: It has been shown that thermal annealing at temperature close to the crystallization temperature leads to a
significant increase of the initial magnetic permeability.

1.30
Mechanical and structural aspects of high temperature deformation in Ni alloy
Nowotnik A. (Rzeszow, Poland)
Purpose: Experimental results on hot deformation and dynamic structural processes of nickel based alloy were reviewed.
The attention was given to the analysis of dynamic structural processes which operate during hot deformation of the material.
Design/methodology/approach: Hot compression tests were performed on solution treated precipitations hardenable nickel
based superalloy of Inconel 718 within a temperature range of 720-1150°C at constant true strain rates of 10-4, 4x10-4s-1. The
flow stress curves and microstructure of deformed nickel based superalloy were presented.
Findings: During hot compression of solution treated material, highly localized flow was observed at relatively low
deformation temperatures 720 - 850°C. The particle distribution and their morphology were not found to be affected by
localized flow within the investigated strain range. At low strain rate the shear banding and intergranular cracks and cavities
growth were found to be responsible for the observed flow stress decrease at 720, 800 and 850°C and might result in a
sample fracture at larger strains.
Research limitations/implications: In spite of intense strain hardening due to deformation and phase transformation
overlapping, light optical microstructure observation of deformed samples did not reveal significant effects of heterogeneous
distribution of the phase components. Therefore, in order to complete and confirm obtained results it is recommended to
perform further analysis of the alloy by using transmission electron microscopy technique (TEM).
Practical implications: An interaction between dynamic precipitation and flow localization may become an important
feature of high temperature performance and may also allow producing specific structures of materials.
Originality/value: The contribution of flow localization to the strain hardening or flow softening and the flow stress-strain
behavior during hot deformation of precipitation hardenable alloys is still a subject of extensive researches. The interaction
between the flow localization and dynamic precipitation process was a subject of a very limited research works only.

1.226
Employment of alumina suspension pad for v-bending of SUS304 strip
Ohashi T. (Tokyo, Japan), Chiba H. (Tokyo, Japan), Takano H. (Tokyo, Japan)
Purpose: Authors have suggested employment of dilatant fluid for metal forming tools, and report an application on vbending of thin stainless steel strips in this paper.
Design/methodology/approach: An alumina concentrated hard-sphere suspension is employed as dilatant fluid for forming.
The authors evaluated the suspension with backward extrusion test. Followed by SUS304 stainless strip with 0.25mm
thickness and 30mm width on the pad of the suspension with a v-bend punch.
Findings: Behaviour of the suspension is revealed in the backward extrusion test. Migration of water takes important role in it. In
v-bending test, including acute angle bending, the authors bend the strip with only the v-bend punch and the alumina concentrated
hard-sphere suspension pad successfully. It is thought that forming load is less than with general polyurethane tools.
Research limitations/implications: Spring-back in partial bending, which is similar to the suggested process, is larger than
in bottoming and coining with dies and bending with polyurethane tools. Therefore, the authors will evaluate the spring-back
in the suggested process in further study.
Practical implications: Polyurethane pad is used in bending process generally because of advantageous points in easydesign, and safe from scratch. However it has disadvantageous points in its limited life and necessity of large forming load.
The alumina concentrated hard-sphere suspension can be employed for such a pad with unlimited life. In addition, such
dilatant fluid can be applied on other metal forming process as easy tool.
Originality/value: Employing dilatant fluid for forming tools is new idea. V-bending with an alumina concentrated hardsphere suspension was attempted.
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1.111
Low cycle fatigue of steels at high temperature under gradual loading
Okrajni J. (Katowice, Poland), Junak G. (Katowice, Poland)
Purpose: The purpose of this paper is description of the creep resistant steels low cycle fatigue life under gradual loading.
Design/methodology/approach: The low cycle test at high temperatures have been performed. This kind of fatigue is
typical for materials worked at high temperature conditions.
Findings: The model has been worked out in the work, which considers an influence of the loading sequence on the fatigue
life of steels worked at a high temperature under mechanical loading.
Research limitations/implications: The paper presents results of the part of research connected with methods of life
prediction of materials worked under mechanical and thermal loading. From many aspects connected with the life criteria the
work has been focused on the problem of the influence of the loading sequence on the fatigue life. This problem should be
examined with many others when the durability of high temperature component is considered.
Practical implications: The results of low-cycle fatigue could be useful in problems of quality assessment of the examined
steels and in analysis of the influence of the character of loading on the material behaviour.
Originality/value: The paper presents the own new description of the low cycle fatigue life of steels under gradual loading.
The own new fatigue life criterion has been proposed.

1.285
Investigations on the impact strength of constructional high-strength Weldox steel at lowered temperature
Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland)
Purpose: The paper presents the results of investigations concerning the impact strength of thick steel plates at lowered
temperature obtained by industrial smelting of micro-alloyed steel of the type S1100QL (Weldox 1100) and S1300QL
(Weldox 1300) with a yield strength of 1100÷1300 MPa.
Design/methodology/approach: The main methods used for these researches were the impact test Charpy V at lower
temperatures, and metallographic observations. The tested samples at lower temperature have also been analyzed
fractographically.
Findings: The influence of the chemical composition and technology of production on the structure and mechanical properties of
the investigated kinds of steels have been determined, as well as their ductility temperature of transition into the brittle state.
Research limitations/implications: A large dispersion of intermetallic precipitated phases restricted considerably the
possibility of their metallographic identification. This latter one will be done in the next stage of basic investigations.
Practical implications: A wide range of practical applications of Weldox 1100 and Weldox 1300 sheet plates is warranted
by both their high impact strength, especially at lower temperatures, and lower ductility transition temperature.
Originality/value: It has been found that the degree of refinement of the martensitic structure and dispersion of secondary
precipitations, mainly carbides and niobium nitrocarbides affect considerably the change of the impact strength within the
investigated range of temperature from ambient temperature to minus 150oC.

1.293
Influence of plastic deformation on structure and mechanical properties of stainless steel type X5CrNi18-10
Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Kurc A. (Gliwice, Poland)
Purpose: The paper analyzes the influence of the degree of cold deformation on the structure and mechanical properties of
austenitic stainless steel X5CrNi18-10.
Design/methodology/approach: The investigations included observations of the structure on a light microscope, researches
of mechanical properties in a static tensile test and microhardness measurements. The analysis of the phase composition was
carried out on the basis of X-ray researches. In the qualitative X-ray analysis the comparative method was applied.
Research limitations/implications: The X-ray phase analysis in particular permitted to disclose and identify the main
phases on the structure of the investigated steel after its deformation within the range 10%÷50%.
Practical implications: The analysis of the obtained results permits to state that the degree of deformation has a significant
influence on the structure and mechanical properties of the investigated steels. Besides, a good correlation was found
between changes of the structure and the effects of investigations of the mechanical properties.
Originality/value:The analytic dependence of the yield point of the investigated steel on the draft degree in deep pressing
process has been confirmed. Revealing this relation is of essential practical importance for the technology of sheetmetal
forming of austenitic steel.
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1.283
The influence of the temperature of tensile test on the structure and plastic properties of copper alloy type CuCr1Zr
Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Grzegorczyk B. (Gliwice, Poland)
Purpose: The purpose of this paper is to determine the influence of temperature of plastic deformation on the structure and
mechanical properties of copper alloy of the type CuCr1Zr during a tensile test.
Design/methodology/approach: The tensile test of the investigated alloy was realized in the temperature range of
20÷700˚C with strain rate of 1.2 • 10-3 s–1. Metallographic observations of the structure were carried out on a light
microscope and the fractographic investigation of fracture on an electron scanning microscope.
Findings: The mechanical properties of alloy as well as the range of occurrence of the Portevin - Le Chatelier phenomenon
was determined on the basis of - curves formed by tensile tests; however the character of fracture during the break of the
samples was defined on the basis of fractographic investigations.
Practical implications: In result of tensile tests of copper alloy it has been found that the PLC effect occurs in temperature
range of 250÷400˚C. However, the ductility minimum temperature of the alloy equals about 550˚C.
Originality/value: A correlation of temperature of PLC effect was achieved with a qualitative description of the type of
”teething” on the - curves, compatible with the classification quoted in literature.

1.280
Identification of precipitations in anodically dissolved high-strength microalloyed Weldox steels
Ozgowicz W. (Gliwice, Poland), Kurc A. (Gliwice, Poland), Nawrat G. (Gliwice, Poland)
Purpose: The aim of the investigations is to elaborate the optimum conditions of anodic dissolutions from high-strength
microalloyed Weldox steels in order to obtain indispensable quantities of electrolytic extractions and to identify them by Xray phase analysis.
Design/methodology/approach: Anodic dissolution of steel was carried out according to the potentiostatic method. In the
X-ray qualitative analysis the comparative method was applied. The corrosion resistance of steels was determined by means
of the first method of Stern - Tafel.
Findings: The activity of anodic dissolution of the investigated steel was determined in various solutions of electrolytes with
different pH and a different complexive affect versus iron.
Practical implications: It has been found that the application of an optimal reagent for the anodic dissolution of Weldox
Steel and of the chronopotentriometric method permit to get the required mass of electrolytic extraction for the qualitative Xray phase analysis. Electrochemical investigations permitted also to assess preliminarily the corrosion resistance of the
investigated steels.
Originality/value: It has been found that there exists a distinct relation between the mass of electrolytic extractions and the
kind of the dissolved precipitation and the value of the electrochemical potential of the anodic dissolution of steel, which
affects essentially the result of the X-ray phase analysis. Besides, a high corrosion resistance of the investigated steels to the
destructive effect of a saline environment and a low resistance to an acid environment have been detected.

1.257
The microstructure and properties of the new bainitic rail steels
Pacyna J. (Krakow, Poland)
Purpose: The aim of this research was presentation of the Continuous Cooling Transformations (CCT) diagrams and
mechanical properties of two new bainite rail steels with working names RB370 and RB390.
Design/methodology/approach: The CCT duiagrams was prepared by dilatometric method. The mechanical properities
(Rp0,2, Rm, A, Z, KV, KU2, KIc and KIc –20) was searched according to European Standards.
Findings: It was found, that on the whole cross – section of rails (S49 or UIC60) made of this new steels only bainite
(mainly low bainite) will be formed.
Practical implications: Very high mechanical properties of new grades encouraged to implement the first one (nickel – free
with hardness of 370 HBW) on commercial scale. Rails (S49) made of it are successfully operating as part of main exit track
from ArcelorMittal Steel Plant of Poland in D browa Górnicza since 2004 year.
Originality/value: Orginal value of the paper is to give an information, that it is possibility to procedure bainite rails S49 or
UIC60 types of a very high mechanical properties, directly in rolling mill.
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1.250
Ordering process of Fe28Al and Fe28Al5Cr alloys
Pajak L. (Katowice, Poland), Kansy J. (Katowice, Poland), Hanc A. (Katowice, Poland), Dercz G. (Katowice, Poland),
Jablonska M. (Katowice, Poland)
Purpose: The comparison of ordering process in Fe28Al and Fe28Al5Cr alloys annealed for 8, 16 and 48 hours at 1000°C
was performed. The composition of studied alloys is closed to one of Fe3Al phase.
Design/methodology/approach: The studied alloys were melted in induction furnace under vacuum. Next the alloys were
gravitatively casted into cylindrical graphite moulds. The alloy samples were annealed at 1000°C for 8, 16 and 48 hours. The
ordering process was analyzed by X-ray diffraction, Mössbauer spectroscopy and positron annihilation methods.
Findings: Different behaviour of Fe28Al and Fe28Al5Cr alloys during annealing for 8, 16 and 48 hours at 1000°C was
found. The Fe3Al phase of DO3 type structure was stated only in the sample of Fe28Al alloy annealed for 48 hours. The FeAl
phase appeared to be the main phase in the other samples.
Research limitations/implications: The applied investigation methods appeared to be useful in the studies of long range
ordering process. Application of Rietveld refinement method enabled the verification of qualitative phase analysis and the
determination of lattice constant parameters. Relatively great grain sizes in studied samples made the exact determination of
long range ordering parameters difficult.
Practical implications: The information on the phase transformation during the heat treatment of alloys, including long
range ordering, are of prime importance for technological processing. The structures with long range ordering significantly
affect the properties of alloys with intermetallic phases.
Originality/value: Good correlation between the results of X-ray diffraction, M ssbauer spectroscopy and positron
annihilation methods were obtained. Addition of chromium made the long range ordering process slower.

1.42
Analytical determination of the position loop gain for linear motor CNC machine tool
Pandilov Z. (Skopje, Macedonia)
Purpose: One of the most important factors which influence on the dynamical behavior of the linear motor servo 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 4-th order of the position loop is presented. In order to ease the calculation, the 4-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 4-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 and damping D of the
linear motor servo drive electrical parts (motor and regulator), 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 less than 10%, which is completely acceptable.

1.78
Optimisation of the wire feed rate during pulse MIG welding of Al sheets
Park H.J. (Seoul, Korea), Kim D.C. (Incheon, Korea), Kang M.J. (Incheon, Korea), Rhee S. (Seoul, Korea)
Purpose: This paper aims at optimizing the wire feed speed against the welding speed during the pulse-MIG (Metal Inert
Gas) lap joint fillet weld of 1.6 mm aluminium alloy typically used for the light-weight car body.
Design/methodology/approach: Welding experiments were conducted with various wire feed speeds of 0.5 m/min, 1.0
m/min, and 1.5 m/min, and the bead characteristics were evaluated. As shape factors of the weld bead, the bead width, back
bead width, and bead cross-section area were measured. According to the weld quality and defined objective functions, the
wire feed speed was optimized for various welding speeds.
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Findings: The wire feed speed that induces the optimum weld quality was found with welding speeds of 0.5 m/min, 1.0
m/min, and 1.5 m/min. The optimum lap welding conditions were then suggested for 1.6 mm aluminium alloy considering
the productivity and quality.
Research limitations/implications: The optimization will be extended to various aluminium alloys and the optimized
results will be stored in the Al welding database of the intelligent welding power source development.
Practical implications: With the increase of the welding speed for aluminium sheet welding, the corresponding wire feed
speed should increase as well. On the other hand, it is clear that the maximum value of the objective function has decreased.
Originality/value: This research revealed the relationship between the welding speed and the wire feed speed considering
the welding productivity and quality. In addition, the criterion to evaluate the degree of weldability during lap welding is
suggested according to the quality and objective functions.

1.207
Microstructure and properties of vacuum melted high cobalt and cobalt-free maraging steels
Pawlak S. J. (Gliwice, Poland)
Purpose: Steel cleanliness, microstructure and fracture mode have been studied, with the aim of enhancing mechanical
properties and toughness of the high cobalt and cobalt-free maraging steels.
Design/methodology/approach: To fully evaluate all relevant metallurgical factors affecting steel mechanical properties
and toughness, broad range of the experimental techniques was used: quantitative metallography, X-ray diffraction, TEM
and SEM fractography.
Findings: Purity of the laboratory vacuum melted steels was similar to that of foreign industrial steels of the aircraft quality.
It was showed that cobalt-free maraging steel could achieve properties comparable to the steel with very high cobalt content.
Fracture surface morphologies were highly dependent on the steel grade and type of the mechanical test. In higher strength,
the high cobalt steel
fractures were generally more flat and more ductile than in the Co-free steel, particularly in the impact test.
Research limitations/implications: Further comparative studies of the high cobalt and cobalt-free maraging steels are
required on the properties, fracture modes and service properties of a selected parts.
Practical implications: Very high mechanical properties and fracture toughness values obtained for the steels studied, are
suitable for advanced structural applications.
Originality/value: Detailed evaluation of the metallurgical purity, microstructure and fracture modes, allowed for better
understanding of the microstructure-property relationships in selected high strength steels. The results obtained are of
practical value for the development and production of the high strength steels with improved properties.

1.254
Structure and properties of Al67Ti25Fe8 alloy obtained by mechanical alloying
Pilarczyk W. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland), Jodkowski M. (Gliwice, Poland), Labisz K. (Gliwice,
Poland), Krzton H. (Gliwice, Poland)
Purpose: The goal of this work is to investigate structure and properties of powdersAl67Ti25Fe8 alloys obtained by
mechanical alloying.
Design/methodology/approach: The powders of the Al67Ti25Fe8 alloys were obtained by mechanical alloying method in a
planetary Fritsh Pulverisette 5 mill. The changes of the constitution phases were tested by means of the X-ray diffractometer. The
microscopic observation of the shape and size of the powdered material particles was carried out by the scanning electron
microscope. The cross-sectional microstructure evolution and element distribution of Al67Ti25Fe8 powder alloys were investigated
using backscattering electrons of SEM. The distribution of powder particles was determined by a sieve analysis.
Findings: The laboratory test shows that, by using the mechanical alloying method, one can produce powder of Al67Ti25Fe8
alloys with intentional chemical constitution and desirable structure. Neither impurities nor undesirable phases were
observed inside the milled materials.
Research limitations/implications: Using refinement of grains and phase modification it is possible to improve properties
of Al67Ti25Fe8 alloy. All of the presented experiments in this article are made on a laboratory scale. It is intended to develop
this laboratory scale technology of production materials with better properties then traditionally cast materials in order to
bring it into full production in industry.
Originality/value: In addition a good microstructural homogeneity end first of all mechanical properties was achieved, also
practical application will be possible. The Al-Ti-Fe alloys have been considered to be potentially important for applications
at high temperature owing to their low density end expected high specific strength.

102

Achievements of Mechanical and Materials Engineering AMME’2008

1.198
Structural changes of Ni-base metallic glasses during thermal activation
Poloczek T. (Weiherdamm, 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 was produced by the CBMS method with cooling rate corresponding for
amorphous structure manufacturing.
Design/methodology/approach: The crystallization of Ni68.7Cr6.6Fe2.65Si7.8B14C0.25 metallic glasses by method internal
friction (IF) differential thermal analysis (DTA), X-ray and transmission electron microscopy (TEM) were studied.
Findings: The investigation showed, that metallic glasses during thermal activation go through from metastable amorphous
state by few medial states to the stable crystalline state (relaxation and crystallization process).
Research limitations/implications: During thermal activation of metallic glasses two processes can be distinguished:
structural relaxation of amorphous structure and complex crystallization process of alloy.
Practical implications: Perception of structural relaxation and crystallization processes of metallic glasses can used for
analysis of thermal stability of metallic glasses.
Originality/value: The paper presents, that the thermal activation of metallic glasses conduct to the structural changes,
which the final stage is crystalline state.

1.185
Comparison of the structure, properties and wear resistance of the TiN PVD coatings
Polok-Rubiniec M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Lukaszkowicz K. (Gliwice, Poland), Adamiak M.
(Gliwice, Poland)
Purpose: The aim of the paper was to compare the structure, mechanical propeties, adhesion and wear resistance of the
monolayer TiN PVD coatings deposited onto heat treated and plasma nitrided hot work tool steel X37CrMoV5-1.
Design/methodology/approach: The microhardness tests of the PVD coatings were made with use of a dynamic ultramicrohardness tester. The topography of the surface and the structure of the PVD coatings was observed with use of
scanning electron microscopy.The evaluation of the adhesion of coatings to the substrate was made with use of the scratch
test. The wear and friction tests were performed with use of a pin-on-disc device at the room temperature and at the
temperature of 500°C.
Findings: IIn case of the TiN coating deposited onto the nitrided hot work steel X37CrMoV5-1 a very good adhesion to the
substrate has been revealed in comparison with the TiN coating deposited onto the heat treated hot work steel. Taking into
account the results of measurements, one can state that the lowest wear at certain conditions at both room and elevated
temperatures is characteristic for the TiN coating deposited onto plasma nitrided hot work steel type X37CrMoV5-1.
Practical implications: The results of the investigations provide useful information for applying the plasma nitriding and
the TiN PVD coating for the improvement of the mechanical properties and wear resistance of tools made from hot work
steels.
Originality/value: The paper contributes to better understanding of the adhesion and wear resistance at the elevated
temperature up to 500°C of the monolayer TiN PVD coating deposited onto the heat treated and plasma nitrided hot work
tool steel.

1.171
Impact of the method of heating/cooling moulds on the properties of injection moulding parts
Postawa P. (Czestochowa, Poland), Kwiatkowski D. (Czestochowa, Poland), Bociaga E. (Czestochowa, Poland)
Purpose: The main purpose of carry out research was estimate the influence thermal conditions of the mould on properties
of injection moulded parts.
Design/methodology/approach: The properties of structure and mechanical properties of injection moulding parts were
determined by many factors. One of them is thermal conditions of tool. Injection mould can be heated or cooling during the
process and its depend which kind of polymer we produced and what properties we going to obtain. A few different cooling
mould systems were presented in the article and disadvantages and advantages of each of them.
Findings: The impact of thermal condition (cooling rate, mould temperature) on the structure and physical properties of
injection moulded parts were present.
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Research limitations/implications: Research was limited to a few thermoplastics polymers.
Practical implications: Received and presented results are useful from the point of the view of industrial applications and
they are able to contribute to improvement parts obtained using injection moulding technology.
Originality/value: Very original microscopic research carry out during cooling stage of polymer and crystallization process.

1.245
Physical and technological preconditions of melting-crystallization temperature stabilization Prokhorenko V. (Lviv,
Ukraine), Prokhorenko S. (Lviv, Ukraine), Mudry S. (Lviv, Ukraine), Bylica A. (Rzeszow, Poland)
Purpose: The precise temperature measurements need the using of temperature reference points - „temperature fixpoints”
(TFP). The increase of measuring temperature interval and other reasons require of new TFP with high stability in different
working conditions. On that reason the studying of liquid metals and metallic eutectic alloys has been carried out in this work.
Design/methodology/approach: For experimental studies the physical properties measurements were used.
Findings: Non-reproducibility of temperature fixpoints exist due to some reasons: no accounting the structuralthermodynamic state of melt; mass-heat processes are not enough taken into account. It is fixed, that the temperature
fluctuations (and non-stability of crystallization plateau) are of two types: small fluctuations (up to (1-2) mK) are caused by
phases (stages) of crystallization process; major fluctuations (at us: ±0.2K) crystallizations are caused convectional streams
at the front. Fluctuations can be essentially reduced by approach to requirements of thermodynamic balance, but their
complete elimination - is problematic.
Research limitations/implications: The main parameters obtained from them are analysed. It is shown that meltingcrystallization phase transition is influenced by structural state of melt and cooling condition.
Practical implications: The results obtained here can be used in analysis of errors at high-precision temperature
measurements and constructing of new temperature measuring and holding systems of high stability.
Originality/value: The results of this study can be useful for researches in field of metrology, material science and physics
of metals.

1.29
Flattening of narrow and thin stainless steel strips
Przondziono J. (Katowice, Poland)
Purpose: The purpose of this paper is to evaluate the influence of technological parameters of flattening in the ball rolling
mill on spread and geometrical properties of strips made of stainless steel of 1.4310 type and to obtain mathematical models
of flattening process.
Design/methodology/approach: Flattening was performed in ball rolling mill in which cylindrical rollers have been
replaced with balls of ~ 15mm diameter. Due to small dimensions to be measured we suggested the method of vector
measurement of digital image. In order to evaluate the influence of technological parameters of flattening process,
experimental planning method was used. The adoption of fractional experiment plan of 35-1 type enabled to reduce the
number of experiments to 81, despite 5 variables.
Findings: The results of performed tests have shown that strip spread is dependent on ball roughness, used draft, relation of
wire diameter to ball diameter, back tension stress. The influence of tension stress has not been proved. Strip flatness
depends on used draft. Observations have proved good quality of strip edges. No fractures have been detected, even in the
case of flattening by means of big draft. Strip surface was of good quality.
Research limitations/implications: Test results we have obtained indicate usefulness of research method that has been used
as far as determination of influence of flattening process technological parameters on spread and strip geometrical properties
are concerned. It has also been proved that it is purposeful to replace cylindrical rollers with balls in rolling mills.
Practical implications: Flattening process mathematical models enable to assess rational procedure of flattening process
parameters selection in a ball rolling mill, that determines obtaining of the required geometrical characteristics of strips. The
results can be used directly when manufacturing strips for springs made of stainless steel 1.4310.
Originality/value: Uniform thickness throughout strip width, parallel flat surfaces, narrow dimension tolerance, good
surface quality and naturally rounded side edges make it presumable that flattening method by means of ball-shaped tools is
likely to become an accepted method of metal strips with required flatness manufacturing.
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1.261
The comparison of elastic band and B-Spline polynomials methods in smoothing process of collision-free robot
trajectory
Reclik D. (Gliwice, Poland), Kost G. (Gliwice, Poland)
Purpose: The main reason of this paper was to prepare the system, which tests the use of elastic band for smoothing the
collision-free trajectory. The aided robot off-line programming system is based on NURBS and B-Spline curves. Because
there is a lot of information in references about using elastic band algorithm, authors decided to compare these two methods.
The most important criterion in robotics is having the smoothest possible robot trajectory, so as a standard there the NURBS
curves (C2 smooth class) were used.
Design/methodology/approach: Pascal language compiler was used for research. All algorithms were coded in this
programming language and compiled. Results were set in Microsoft Excel worksheet.
Findings: Results show that calculations, which were made with B-Spline method, have taken less time than calculations
based on elastic band curves. Moreover, the elastic band method gave the smoothest curves but only in geometrical sense,
which is less important (the first and second derivate are not continuous, which is the most important issue in presented
case). That is why it was found that using the B-Spline algorithm is a better solution, because it takes less time and gives
better quality results.
Research limitations/implications: The MS Windows application was created, which generates smooth curves (in
geometrical sense) by marking the interpolation base points which are calculated by the collision-free movement planner.
This application generates curves by using both presented methods - B-Spline and elastic band. Both of these curves were
compared in regard of standard deviation and variance of B-Spline and elastic band.
Practical implications: Because the elastic band algorithm takes a lot of time (three times longer than B-Spline) it is not
used in the final application. The authors used B-Spline method to make smoother and optimized trajectory in application for
off-line collision-free robot programming.
Originality/value: This is a new approach, which describes the comparison between elastic band and B-Spline polynomials
methods in collision-free robot trajectory.

1.284
Analysis of the thixoability of ASTM A536 ductile iron
Robert M.H. (Campinas, Brazil), Cristofolini R. (Campinas, Brazil)
Purpose: Thixoability of the ASTM A536 nodular cast iron is analyzed, it meaning its ability to hold a thixotropic semisolid state and to be formed as such. Thixoability can be characterized by the solidification range, fraction of primary phase
and sensitiveness of liquid fraction with temperature (dfl/dT) within the solidification range. It is also investigated the effect
of thixocasting in the microstructure of the considered alloy.
Design/methodology/approach: Differential thermal analysis, differential scanning calorimetry and thermodynamic
calculation package THERMOCALC were used to predict transformations temperatures involving liquid formation and
dfl/dT within the solidification range. Microstructures of thixotropic slurries produced by partial melting were observed.
Findings: Thixoforming of ASTM A536 nodular iron can be considered in a narrow window of about 28°C, were some
dissolution of graphite nodules can still be afforded; this window meaning the range of temperatures of co-existence of
austenite + graphite + liquid were the eutectic transformation is taking place. At higher temperatures the dissolution of
graphite nodules in liquid can be significant.
Research limitations/implications: Thixoability prediction models rely on sensitive experiments as thermoanalysis, with
results strongly dependent on experimental conditions; and on thermodynamic data, sometimes not available or reliable for a
specific alloy composition.
Practical implications: The prediction of the thixoability of a certain alloy can make it more effective its thixoprocessing,
allows better control of processing parameters and quality of final product; can also subsidize modifications in the alloy to
make it more suitable to semi-solid processing.
Originality/value: The study of the thixoability of a nodular hypereutectic cast iron is an original subject, not available in
the specialized literature, however absolutely necessary if thixoprocessing of this family of alloys is to be considered.
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1.289
Methodology of the quality management
Roszak M. (Gliwice, Poland)
Purpose: The quality management in the productive processes is essential in formation of the quality of the final product. It
is particularly important in the motor industry. The paper presents characteristics of the management methods and
application of the processing point analysis in the chosen productive process.
Design/methodology/method: To solve the problem presented in the paper the authors used the method of the processing
point analysis applied in the enterprises adapting the quality management model of the World Class Production.
Finding: In the paper there were presented the results of the analyses for the productive process of the back door assembly
with usage of the processing point analysis.
Research limitations/applications: Presented in the paper methodology and the way of running the processing point
analysis being an example of the quality management in the process may serve as the guide for realization of similar tasks.
Originality/value: Original application at the example of the methodology of the processing point analysis.

1.141
Potential applications of nanofiber textile covered by carbon coatings
Rozek Z. (Liberec, Czech Republic), Kaczorowski W. (Lodz, Poland), Lukas D. (Liberec, Czech Republic), Louda P.
(Liberec, Czech Republic), Mitura S. (Lodz, Poland)
Purpose: Nanospider technology is modified electrospinning method for production nanofiber textile from polymer
solutions. This material can be used as wound dressing and filter materials for example. Carbon coatings deposited onto
surface of polymer nanofiber textiles are predicted to improve filtration effectivity of filters and bioactivity of wound
dressings. Carbon coatings have been produced by Microwave Radio Frequency Plasma Assisted Chemical Vapor
Deposition (MW/RF PACVD) method.
Design/methodology/approach: Carbon coatings were deposited on polymer nanofiber textile by MW/RF PACVD method.
Nanocomposite obtained in this way was characterized by the contact angle studies and by scanning electron microscope (SEM).
Findings: Carbon coatings can be deposited on the polymer nanofibers by MW/RF PACVD method. Content of diamond
phase in produced carbon coatings has been confirmed by wetability test. A SEM microscopic images have shown that the
spaces between the nanofibers have not been closed by the material of the film.
Research limitations/implications: MW/RF PACVD makes carbon coating synthesis possible in lower temperature, what is
essential in case of applying the polymer substrate. Use of any other method than MW/RF PACVD for deposition of carbon
coatings onto polymer nanofiber textile is not covered in this paper.
Practical implications: Nanofiber textile produced by Nanospider is very good mechanical filter. Carbon onto surface of
nanofibers can cause from this material active filter. Since this nanocomposite enables the transport of oxygen and exudate,
simultaneously is impenetrable for bacteria or even viruses, it can be used for wound dressing.
Originality/value: It is our belief that we are first to have deposited carbon coatings on nanofiber textile. We hope that in
this way we have prepared very good material for filtration of air and for wound dressing.

1.172
Refining of structure of the alloy AlMn1Cu with use of multiple severe plastic deformation
Rusz S. (Ostrava, Czech Republic), Malanik K. (Dobra, Czech Republic)
Purpose: Substance of the investigated issue is analysis of the obtained medium grain size, mechanical properties and
formability of the alloy AlCu1Mn by the process of multiple severe plastic deformation.
Design/methodology/approach: Comparison of results obtained by pressing through the classical channel geometry and
through the channel with modified geometry.
Findings: This alloy is used for manufacture of strips. Obtaining of the required grain refinement during initial forming
operations will substantially change the existing production technology and increase its efficiency.
Research limitations/implications: Increase of amount of deformation will fundamentally increase efficiency of the process
of multiple severe plastic deformation.
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Practical implications: New findings will be applied into production technology at the company AlInvest Bridlicna, Czech Republic.
Originality/value: New solution of geometry of the ECAP channel is original, as well as findings, which will be used at
severe plastic deformation”.

1.65
Microstructure and fluidity of sand cast ZRE1 alloy
Rzychon T. (Katowice, Poland), Kielbus A. (Katowice, Poland), Szala J. (Katowice, Poland)
Purpose: The automotive use of magnesium is currently restricted to low-temperature structural components. Rare earth
additions such as Ce, Nd, La and Pr are known to improve the creep performance. The aim of the research was to determine
the effect of pouring temperature on the as-cast microstructure of ZRE1 magnesium alloy.
Design/methodology/approach: The study was conducted on Mg-3Zn-3RE-0.5Zr (ZRE1) alloy after cast in different
conditions. 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 composition of these alloys was identified by X-ray diffraction (JDX-75). A program for image analysis Met-ilo was
used for determination of area fraction of intermetallic phases.
Findings: The microstructure of ZRE1 alloy consists of -Mg solid solution with Mg12RE phase. Pouring temperature has
an influence on the fluidity and microstructure.
Research limitations/implications: The future research will contain creep tests and microstructural investigations of cast
and die-cast alloys using TEM microscopy.
Practical implications: Results of investigation may be useful for preparation of sand casting technology of the Mg-Zn-RE-Zr alloys.
Originality/value: This paper includes the results of microstructural investigations and effects of pouring temperature on the
fluidity of ZRE1 magnesium alloy for gravity casting technology.

1.105
Analysis of the bimetallic bars rolling during a skew rolling
Sawicki S. (Czestochowa, Poland), Szota P. (Czestochowa, Poland), Dyja H. (Czestochowa, Poland)
Purpose: Bimetallic bars which possess higher corrosion resistance and mechanical properties, it is the new kind of
bimetallic bars which are better than standard bars. The bimetallic bars are more often applied in concrete construction.
There are few methods which ensure a good strength of bimetallic layer bond. Hydrostatic extrusion, rotary rolling and
explosive cladding are most often used methods.
Design/methodology/approach: simulations of the bar rolling in a three-high skew mill were carried out using the
Forge2005® commercial program.
Findings: The higher value of yield stress of the cladding layer does not produce the effect of “flowing down” of this layer
over the core surface and it’s folding between the rolls. The use of non-corrosive steel on plating layer assures receipt on a
high durability and esthetics bimetallic bars.
Practical implications: Bimetallic bars are chiefly used in the building industry at production of concrete constructions, and
as working elements in bridge building in aggressive environment.
Originality/value: Production of bimetallic bars is very difficult. One from many problems during production bimetallic bars is
assurance good strength of bimetallic layer bond. A theoretical analysis of bimetallic bar rolling in a three-high skew mill is
presented in the paper and the distributions of stress and strain intensities in the bimetallic bar during skew rolling are shown.

1.93
Microstructural parameter controlling weld metal cold cracking
Seo J.S. (ChanAnSi, Korea), Kim H.J. (ChanAnSi, Korea), Ryoo H.S. (ChanAnSi, Korea)
Purpose: Facing with the practical limitation in lowering diffusible hydrogen content, the possible modification of weld
microstructure would alleviate the flux cored arc (FACW) weld deposits from the risk of weld metal cold cracking. Therefore, it was
aimed to identify and evaluate the effect of weld microstructure on cold cracking susceptibility of FCAW weld metals, and then to give
a basic guideline for designing new welding consumables from the microstructural point of view.
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Design/methodology/approach: In order to figure out the parameter(s) that can quantify the microstructural susceptibility
of multi-pass weld deposit, two sets of FCAW deposits having tensile strength of about 600MPa were prepared by
controlling the Ni content to allow a sufficient variation in weld microstructure but with little change in weld metal strength.
Cold crack susceptibility of those two chemistries was evaluated by ‘multi-pass weld metal cracking test’ at various levels of
diffusible hydrogen content.
Findings: All of the cold cracks developed were Chevron-type cracks and the occurrence of such cracks was depending on
the proportion of grain boundary ferrite as well as the diffusible hydrogen content. In fact, at the same level of diffusible
hydrogen, 1.5%Ni wire showed better resistance to cold cracking than the 0%Ni even though that was higher in strength and
carbon equivalent. This result could be explained by the difference in grain boundary ferrite content between those two
welds based on the microstructural characteristics of Chevron cracking that preferentially propagates along grain boundary
ferrite.
Research limitations/implications: Detrimental effect of grain boundary ferrite against cold cracking has been addressed
for Chevron-type cracks that is commonly developed in the ferritic weld metals having 600MPa strength level so that present
result may not be valid for higher strength welds over 700MPa which shows vertical-type cracks.
Practical implications: In addition to hydrogen control approach, microstructural modification in a way to reduce the
proportion of grain boundary ferrite can be pursued for developing welding consumables with improved resistance to cold
cracking.
Originality/value: Proportion of grain boundary ferrite was proposed as a parameter that can quantify the microstructural
susceptibility of multi-pass weld deposit. This fact can be used for users and manufacturers in selecting and designing
welding consumables with better resistance to cold cracking.

1.58
Modification of Cr-Mo low alloyed steels by addition of Mn via mechanical milling
Sicre-Artalejo J. (Leganes, Spain), Campos M. (Leganes, Spain), Torralba J.M. (Leganes, Spain)
Purpose: The PM industry is in continuous development due to the necessity to increase its potential and competitiveness.
This fact and the demand for substituting certain alloying elements used so far, require the addition of new alloying elements
and new processes leading to and optimization of costs, strength and tolerances. A different method for introducing Mn into
the alloying system is proposed in the present work. Mechanically-blending and mechanically alloying Mn containing master
alloys are generated and based on three different steels grades, ASC100.29 (plain iron), Astaloy CrL and Astaloy Mo (prealloyed systems).
Design/methodology/approach: To profit Mn sublimation effects, small Mn particles, in order to increase the specific
surface available to sublimate, must be homogenously added. Different milling times are considered in order to attain the
desired master alloys containing 50% of Mn which is diluted in each base powder by normal mixing. New alloying systems
were then pressed to a green density of 7.1 g/cm3 and sintered at 1120 ºC in 90N2-10H2 atmosphere. STA showed Mn
diffusion during sintering and a densification enhancement.
Findings: The sublimation of Mn during sintering provides some specific phenomena which facilitate the sintering of
alloying elements with high oxygen affinity. The resulting mechanical properties and the microstructures must be discussed
considering the high energy stored in the master alloy which favours the mass transport mechanism during sintering.
Research limitations/implications: Research is being continued with the optimisation of the mechanical properties and the
application of heat treatments taking the profit of the increase of the hardenability induced by Mn.
Originality/value: Mn seems a viable substitute for alloy elements used so far in PM, such as Ni and Mo. Following
European regulations Ni cannot be used in its elemental powder form because of its effects on health and Mo has increased
its price in the last years.

1.224
Characteristic of polymer sliding materials using to work at elevated temperature
Sleziona J. (Katowice, Poland), Myalski J. (Katowice, Poland)
Purpose: The purpose of this project was to estimate the possibility of using glass carbon particleste as a reinforced
component of polymer matrix in composites. Application as a basic components modified properties of phenolic resin
glass carbon give a sliding composites characterized profitable tribological properties. Microscopy examination of the sliding
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surface together with the results of tribological investigations made it possible to conclude about friction and wear processes
of the investigated composites.
Design/methodology/approach: Composites on the phenolic resin as a matrix have been investigated. Apart from
traditional fillers, such as graphite or brass, glassy carbon was used for the modification of the properties. Based on studies
of the friction coefficient and the wear, usefulness of glassy carbon as a material reinforcing and modifying the tribological
properties of sliding materials was determined. Studies of the surface structures of friction couple materials allowed the
identification of the processes taking place in the upper surface after friction and wear tests, as well as the determination of
wear mechanisms. Analysis of composite surface after friction give estimation of wear mechanism and forming of surface
layer during friction.
Findings: The results of research into mechanical and tribological properties of materials with a polymer matrix intended for
work in friction couples under heavy load conditions.
Practical implications: The results of that investigation confirm that glass carbon is main component deciding on the
tribological properties of composites. Glassy carbon particles limited wear and thermal destruction of matrix. Modification
using glassy carbon let to obtain sliding composites working at elevated temperature in extremely work condition then non
modified polymer materials.
Originality/value: Glassy carbon particles limited wear and thermal destruction of matrix. Modification using glassy carbon let to
obtain sliding composites working at elevated temperature in extremely work condition then non modified polymer materials.

1.173
Finite element method application for modeling of PVD coatings properties
Sliwa A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Kwasny W. (Gliwice, Poland), Sitek W. (Gliwice, Poland)
Purpose: The main subject of this paper is the computer simulation with the use of finite element method for determining
the internal stresses in coatings Ti+TiN obtained in the magnetron PVD process on the sintered high-speed steel of the ASP
30 in different temperatures of 460, 500 and 540 °C.
Design/methodology/approach: Computer simulation of stresses was carried out with the help of finite element method in
ANSYS environment, and the experimental values of stresses were determined basing on the X-ray diffraction patterns.
Findings: 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. The computer
simulation results correlate with the experimental results.
Research limitations/implications: To evaluate with more details the possibility of applying these coatings 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.

1.156
Determination of the boundary conditions in two-dimensional solidification of pure metals
Slota D. (Gliwice, Poland)
Purpose: Solidification of pure metal can be modelled by a two-phase Stefan problem, in which the distribution of
temperature in solid and liquid phases is described by a heat conduction equation with initial and boundary conditions. The
inverse Stefan problem can be applied to solve design problems in continuous casting process.
Design/methodology/approach: In numerical calculations the alternating phase truncation method, the Tikhonov
regularization and the genetic algorithm were used. The featured examples of calculations show a very good approximation
of the exact solution and the stability of the procedure.
Findings: The paper presents the determination method of cooling conditions in two-dimensional solidification of pure
metals. The solution of the problem consisted of selecting a heat transfer coefficient on boundary, so that the temperature in
selected points of the boundary of the domain would assumed the given values.
Research limitations/implications: The method requires that it must be possible to describe the sought boundary condition
by means of a finite number of parameters. It is not necessary, however, that the sought boundary condition should be
linearly dependent on those parameters.
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Practical implications: The presented method can be applied without any problem to solve design problems of different
types, e.g. for the design of continuous casting installations (incl. the selection of the length of secondary cooling zones, the
number of jets installed in individual zones, etc.).
Originality/value: The paper presents the new method of selection of the heat transfer coefficient in two-dimensional inverse
Stefan problem, so that the temperature in selected points of the boundary of the domain would assumed the given values.

1.288
An analysis of modified Jominy-test (JMC®-test)
Smoljan B. (Rijeka, Croatia), Iljkic D. (Rijeka, Croatia), Smokvina Hanza S. (Rijeka, Croatia), Traven F. (Rijeka, Croatia)
Purpose: The performance and possibilities of application of modified Jominy-test (JMC®-test) in computer simulation of
high-hardenability steel quenching was investigated. JMC®-specimen and cylindrical specimen has similar cooling curves if
the cylindrical specimen has been quenched in oil or cooled in air.
Design/methodology/approach: The performances of investigated JMC®-test have been estimated by comparison of
cooling curves of JMC®-specimen and of cylindrical specimens cooled in different quenchants.
Findings: Based on the adequacy of time of cooling and similarity of cooling curves of investigated workpieces and JMC®specimen it can be concluded that JMC®-test can be accepted as good potential test for estimation of the hardness of
quenched workpieces made of high-hardenability steels.
Research limitations/implications: The cooling curves of JMC®-specimen and the cooling curves of cylindrical specimens
have been given by computer simulation and more experimental researches are advisable.
Practical implications: The simulation of quenching based on modified Jominy-test can be applied for steels with higher
hardenability. This method of simulation is especially suitable for tools and dies steels.
Originality/value: Using the results of simple modified Jominy-test (JMC®-test) in numerical modeling of steel quenching
it is possible to simulate hardness in quenched specimen of high-hardenability steel.

1.249
Model of urban public transport network for the analysis of punctuality
Sobota A. (Katowice, Poland), Zochowska A. (Katowice, Poland)
Purpose: The building of mathematic model, which enable description of urban public transport network is a purpose of the
article. This model will make the estimation of public transport quality according to analysis of punctuality easier.
Design/methodology/approach: The methodology of building the mathematical model of public transport network consists
in application of the graph theory. The mathematical instruments make the description of real network easier.
Findings: The mathematical model of public transport network on the proper level of aggregation may be effective
instrument, which assists the decision process. It makes an estimation of chosen coefficients that describe public transport
quality easier.
Research limitations/implications: The research has been conducted only in the range of punctuality estimation for the
sake of time-consuming and expenses. This limit also concerns database. It requires detailed description of public transport
network to exact presentation in mathematic model.
Originality/value: To make the calculations more efficient, the relative database has been built. It includes geometric
parameters of the sections and junctions in network. It also covers all necessary detailed data of analysed public transport
lines. The database is the ground for estimating punctuality in research area.

1.124
Electrical and tribological properties of gradient epoxy-graphite composites
Stabik J. (Gliwice, Poland), Dybowska A. (Gliwice, Poland)
Purpose: The goal of this work was to use gravity casting as a method to prepare composite material that is characterized by
gradient of electrical and tribological properties. Furthermore electrical and tribological properties of composites filled with
two different kinds of graphite were compared.
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Design/methodology/approach: In this research the method of preparing polymeric gradient composites was gravity
casting. The experimental procedure focused on evaluating the electrical resistivity and coefficient of fraction (by the pin-ondisc method) of gradient composites.
Findings: Gravity casting method allowed to obtain materials with different percentage of graphite content in subsequent
layers of composite. Moreover it was observed that values of coefficient of friction were higher for composite with SV94
graphite than for composite with PV60/95.
Research limitations/implications: The main problem for this work was to obtain continuous change of properties
depending on the distance from surface. The particle’s diameter distribution, shape and size of reinforcement were
significant in manufacture of composites and influenced gradient of tested properties.
Practical implications: Method applied in this research allowed to obtain materials that are characterized by gradient of
electrical and tribological properties. Such composites find applications in electrical industry and in mechanical engineering.
Originality/value: New polymeric gradient materials were developed using gravity casting technique. Electrical and
tribological properties of these composites were determined depending on distance from the surface of the test piece.

1.260
Fabrication of nano-structured materials by high-pressure sintering
Staszewski M. (Gliwice, Poland), Czepelak M. (Gliwice, Poland), Wrona A. (Gliwice, Poland), Lis M. (Gliwice, Poland),
Osadnik M. (Gliwice, Poland)
Purpose: The aim of this work was to fabricate nanocrystalline powders and high-density bulk materials using a sintering
method with limited grain growth so as to maintain nanocrystalline structure of the materials also after sintering.
Design/methodology/approach: The size of crystallites and physical properties of the obtained nano-crystalline powders
and sinters made from these powders were examined. The studied materials were pure copper and the following powders:
Cu+1%WC, Cu+3%WC, Cu+3%AlNi and AlNi. The technology for preparation of nano-structured powders was used,
which included milling the powders in ball mills and their sintering in a pressing furnace.
Findings: It was found that the objective of this work can be achieved provided that high-pressure sintering is used, in which
the stages of compacting and sintering proceed simultaneously over a short period of time.
Research limitations/implications: It is recommended to perform further studies aimed at checking the possibility of using
the proposed method of nanomaterials fabrication in the case of the materials with other chemical composition.
Practical implications: This work broadens possibilities of metal powder sintering technology by fabrication of bulk
nanocrystalline materials.
Originality/value: The results from his work shall be useful in determining conditions for fabrication of nanocrystalline or
sub-microcrystalline materials by the sintering method.

1.266
The X-ray activated reduction of silver (I) solutions as a method for nanoparticles manufacturing
Staszewski M. (Gliwice, Poland), Kopyto D. (Gliwice, Poland), Becker K. (Gliwice, Poland), Wrona A. (Gliwice, Poland),
Dworak J. (Gliwice, Poland), Kwarcinski M. (Gliwice, Poland)
Purpose: The aim of this work was to determine an effect of X-ray irradiation on activation of silver reduction from water
solutions of its salts, resulting in fabrication of nanocrystalline product.
Design/methodology/approach: The process and products of the reduction of silver nitrate water solut-ions, containing the
additions of other compounds or not, including particle growth inhibitors, irradiated with X-rays of different energy or with a
laser beam, were investigated.
Findings: It was found that irradiation had significant effect on the initiation of the reduction process and on its rate and proceeding.
The radiation dose is not of great importance provided than some its threshold value is exceeded. It was also found that polyvinyl
pyrrolidone (PVP), used as growth inhibitor of silver crystallites, exhibits a reducing effect in the studied processes.
Research limitations/implications: It is recommended to perform further research aimed at increasing mass yield of
irradiation-activated reduction process and at selecting efficient method for deposit separation from the solution at the
maintained high refinement of silver particles.
Practical implications: The results from this study extend the scope of available methods for preparation of silver
nanoparticles by a new one, which is based on process activation by irradiation of the substrates by X-rays.
Originality/value: The new method for silver nano-particles fabrication has been successfully tested and its usefulness has
been proved. Conditions for conducting the process of silver (I) ions reduction by this method have been proposed.
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1.113
Slitting criterion for various rolling speeds in MSR rolling process
Stefanik A. (Czestochowa, Poland)
Purpose: The main idea of MSR technology is the capability of producing two, three, four and even five rods
simultaneously from a single strip in a hot rolling process. Correctly separation of the joined strips is the one of the mainly
problem in MSR process. Changing the rolling speed may causes easier of the strand division. In this paper results of the
computer simulation of the double slitting rolling process were presented.
Design/methodology/approach: For numerical modelling of the multi rolling process a computer program Forge 2005,
based by the finished element method was used. As a slitting criterion normalised Cockroft – Latham criterion was used.
Findings: For the analysis performed in this study, it was found that increasing of the rolling speed causes of increasing the
normalized Cockroft – Latham criterion. For the small values of rolling velocity the strip separation was easier.
Research limitations/implications: Multi Slit Rolling process is applied in ribbed rods rolling. Adjusting of the rolling
speed in multi slit rolling process could improve of the slitting band to the separated strips.
Originality/value: Incorrect construction or bad gap matching could cause lack of separation propelled slitting rolls. The
separation of the band is effected by means of separating rollers, which shape must be properly designed to suit to the slitting
pass. Changing of the rolling speed could improve of the separation to the single strips.

1.161
Thermal stability of functional properties in dispersion and precipitation hardened selected copper alloys
Stobrawa J.P. (Gliwice, Poland), Rdzawski Z.M. (Gliwice, Poland)
Purpose: The objective of the study was to produce copper-based dispersion hardened materials of submicron grain size,
determination of their basic functional properties and stability in high temperature, as well as comparison of those properties
with properties of selected precipitation hardened copper alloys made by classical method of melting, casting and
thermomechanical processing.
Design/methodology/approach: The examination was conducted on copper hardened with WC, Y2O3 and Cr3Si particles
and on precipitation hardened copper alloys with addition of Cr and Ni, Si, Cr. The examination of the materials covered
changes in hardness, electrical conductivity and stabilities of those properties after various heat treatment options.
Findings: Assuming the tendency to softening depending on annealing temperature to be as a criterion of properties
stability, temperature ranges of individual alloys applications were determined
Research limitations/implications: The study could be supplemented with information on tendencies to high-temperature
creep in the examined alloys
Practical implications: The materials are used for components operating in high-temperature conditions, such as
components of crystallizers for continuous casting of metals, electrodes for welding, in nu clear reactors, etc.
Originality/value: The originality lies in examination of dispersion hardened materials (especially Cu – Cr3Si) of controlled
submicrometric structure obtained from initial nanocrystalline structure.

1.20
The influence of drawing speed on properties of TRIP steel wires
Suliga M. (Cz stochowa, Poland)
Purpose: The aim of this paper is to determine the influence of drawing speed of TRIP steel wires on their properties.
Design/methodology/approach: The heat treatment of steel containing 0.09 % carbon, 1.57 % manganese and 0.9 % silicon
allows to obtain TRIP type structure. The wires were drawn with different drawing speed. After drawing mechanical
properties of wires were determined by the tensile test. In this work also FEM modelling was done.
Findings: The analysis of changes of mechanical properties after particular drawings stages was carried out. The increase of
drawing speed cause the increase of strength properties and decreasing of plasticity properties of wires. It was shown that
increase of drawing speed causes increase of: temperature, non-dilatation strain and internal stresses.

112

Achievements of Mechanical and Materials Engineering AMME’2008

Research limitations/implications: Continuation of the investigations with the use of scanning and transmission electron
microscopy makes it possible to explain the changes properties of drawn wires by analyses of structure of drawn wires.
Practical implications: TRIP steel wires, which have good mechanical properties and are dependent on drawing speed, can
be used for production of connecting elements.
Originality/value: For the first time there was shown the influence of drawing speed on properties of TRIP steel wires.

1.159
The determination of the thickness of composite layer
Szajnar J. (Gliwice, Poland), Baron C. (Gliwice, Poland)
Purpose: In this article the thermal simulation of formation composite layer on steel model casting and real casts were
presented and described. There is also shown a computer program to determine the thickness of composite layers with the
use of stochastic process. The main aim of researches was to prove the correctness of the method based on the calculus of
probability thanks to the results of real casts.
Design/methodology/approach: Both the distribution of temperature in model casting and the course of temperature
changes in the 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 and Preforma 1.1.
Findings: The desirable thickness of composite layer depends on the parameter ts of process and the level of pouring
temperature during the casting process.
Research limitations/implications: Researches made possible to determine the thickness of composite layers and, thanks to
it, to project the desirable composites.
Practical implications: Thanks to obtained results there is a possibility to project the thickness of composite layers in
concrete places with the help of only a few data.

1.135
Methods of inoculation of pure aluminium structure
Szajnar J. (Gliwice, Poland), Wrobel T. (Gliwice, Poland)
Purpose: The main aim of investigations was the reduction of grain size and unification of structure for pure Al casting by
introduction of small amount of inoculant (less than obligatory standart PN-EN 573-3, which concerning about aluminium
purity), with electromagnetic field and variable casting parameters.
Design/methodology/approach: To investigations it was used light microscopy and TEM. Surfaces of samples which were
prepared for macro- and microstructure analysis were etched with use of solution of: 50g Cu, 400ml HCl, 300ml HNO3 and
300ml H2O. Thin foils for TEM investigations were electropolished with use of 20 ml HClO4 and 80ml CH3OH.
Findings: The results of investigations and their analysis show possibility of effective inoculation of pure aluminium
structure by use of some factors such as: different materials of the mould, influencing of stirring electromagnetic field into
metal during solidification, inoculation by introducing AlTi5B1 inoculant into liquid aluminium and changing the pouring
temperature.
Research limitations/implications: I further research, authors of this paper are going to application of introduced method of
inoculation in industrial tests.
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.

1.205
Detecting of defects in polymeric materials using pulsed infrared thermography
Szczepanik M. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Wrobel G. (Gliwice, Poland), Wierzbicki L. (Gliwice, Poland)
Purpose: The aim of this paper was to determine the possibility of the use of non-destructive thermographic testing to detect
defects in polymeric materials and steel in compare purpose. To use the technique of infrared thermography for non-invasive
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monitoring of objects the temperature changes during cooling down or heating processes are determined by measuring the
infrared emission from the surfaces. In this paper the subsurface defects of specimens made from polymeric materials such
as PE, PMMA, laminate experimentally detected and directly displayed by thermographic image are presented.
Design/methodology/approach: In this paper the development of a real-time non-invasive technique using pulsed infrared
(IR) thermography for measurement of the temperature of polymer materials is described. In this study 16 specimens were
heated during specific time using infrared lamp. After that the specimen’s surface temperature was measured during cooling
down process by thermovision camera, next defects were detected by means of thermographic images analysis.
Findings: The experimental results have demonstrated that radiation heating and thermographic images analysis is effective
method for revealing defects in the polymeric materials.
Research limitations/implications: It is not possible to detect defects at a long time of heating of researched material
because it results in uniform temperature on whole surface of specimen.
Practical implications: It is possible to detect subsurface defects in polymeric materials by infrared thermography method.
It is possible to see the defects on thermographic image, but the determination of their geometry and position is restricted
and not very precise, it requires specific skills and as well as long labor-consuming attempts. The specimen’s area with
defect show higher temperature than area without defect also cooling down process proceeds longer in the area with defect.

1.144
Influence of bone union electrostimulation on corrosion of Ti6Al4V ELI alloy implants
Szewczenko J. (Gliwice, Poland), Nowinska K. (Gliwice, Poland), Basiaga M. (Gliwice, Poland)
Purpose: The aim of the work was determination of influence of the selected methods of bone union electrostimulation on
corrosion of Ti6Al4V ELI alloy implants.
Design/methodology/approach: In vitro tests were carried out with the use of different methods of electrostimulation –
invasive, semi-invasive and non-invasive. The alternating current without constant component was 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 significant corrosion on the samples was observed. Only local surface etching was
observed, however it didn’t cause measurable change of mass. The presence of metallic ions in the solution was revealed.
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 (for stabilizing elements made of titanium alloys). Positive results of the in
vitro research confirmed in tests in animals can enable further clinical tests. Positive results of the clinical tests could enable
the bone union electrostimulation applied in pathological fractures in patients allergic to Cr. Allergy to Cr and Ni limits a
wide use of implants made of Cr-Ni-Mo steel.
Originality/value: The paper is a continuation of the research on determining safe parameters of bone union
electrostimulation of implants made of stainless steel coated with the passive and passive-carbon layers.

1.210
Incompatibilities analysis in the accredited laboratory
Szewieczek D. (Gliwice, Poland), Karkoszka T. (Gliwice, Poland), Zajac A. (Gliwice, Poland)
Purpose of the presented paper aimed at motivating the necessity of the accreditation of research and standardising
laboratories as factors deciding about the competitive advantage of those organisations on the European Union market.
Design/methodology/approach used for the research has covered the analyses of results of internal and external audits
conducted in one of Polish accredited laboratories and estimation of the incompatibilities occurred.
Findings of the carried out research are as follows: number and character of incompatibilities, which are exposed during
internal and external audits, reflect size of organisation, where the management system is implemented, phase of
implementation as well as the time of functioning.
Practical implications refers to any organisation which has quality management system implemented as well as to any
accredited laboratory using internal audits as an element of continuous improvement and treating incompatibilities not as
something disqualifying the investigated area, but as an supporting element.
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Originality/value of the presented paper belongs to the methodology comprising the usage of internal audits’ results proved incompatibilities - as a tool for obtaining and assuring the confidence in the management system.

1.106
Numerical analysis of the 45 mm reinforcement bar rolling process
Szota P. (Czestochowa, Poland)
Purpose: The paper presents the results of theoretical investigations of the process of rolling reinforcement bars designed for
concrete reinforcement. In the investigation. particular consideration was given to the analysis of the effect of pre-finished
band shape on the formation of ribs on the finished bar in the finished pass.
Design/methodology/approach: Using the numerical modelling to rolling process of the reinforcement bars in a finished
pass to define rolling parameters. The simulations of the ribbed bar rolling were carried out using the Forge2005® software.
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.
Research limitations/implications: The use of commercial software applications in the design of process technologies will
allow for the development of reinforcement bars rolling technology with a minimum number of laboratory and industrial trials.
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 the reinforcement bars is very difficult. One from many problems during production the
bars is rolling in the finished pass. In this paper the computer simulation of the rolling reinforcement bar is presented.

1.11
Surface roughness analyses on hard martensitic stainless steel by turning
Thamizhmanii S. (Batu Pahat, Maldives), Bin Omar B. (Batu Pahat, Malaysia), Saparudin S. (Batu Pahat, Malaysia),
Hasan S. (Batu Pahat, Malaysia)
Purpose: The purpose of this research paper was to analyze the surface roughness produced by turning process on hard martensitic
stainless steel by Cubic Boron Nitride cutting tool. The work piece material was hard AISI 440C martensitic stainless steel.
Design/methodology/approach: The experiments were designed using various operating parameters like cutting speed, feed
rate and depth of cut. These operating parameters are predominantly used in carrying out the experiments.
Findings: Low surface roughness was produced at cutting speed of 225 m/min with feed rate of 0.125 mm/rev and 0.50 mm
depth of cut (doc).However, moderate cutting speed of 175 m/min under above feed rate and doc is an ideal operating
parameters taking flank wear in to account.
Research limitations/implications: While searching for references in turning of martensitic stainless steel, very limited
journals are available, but very few literatures are available on turning of AISI 440C hard martensitic stainless steel which
was a constraint.
Practical implications: The turning of hard martensitic stainless steel brings interesting information on surface roughness,
tool wear etc. and further can be extended to turn with different cutting tools.
Originality/value: The value of the research work lies in using the results by other researches. The result will upgrade the
knowledge about the influence parameters on surface roughness especially on martensitic stainless steel especially on
martensitic stainless steels.

1.10
Tool flank wear analyses on martensitic stainless steel by turning
Thamizhmanii S. (Batu Pahat, Malaysia), Bin Omar B. (Batu Pahat, Malaysia), Saparudin S. (Batu Pahat, Malaysia), Hasan
S. (Batu Pahat, Malaysia)
Purpose: Purpose of this research was to demonstrate tool wear by hard turning of martensitic stainless steel and this
material is pronounced as difficult to machine material. The evaluation was done using CBN cutting tool on SS 440 C
stainless steel with hardness between 45 to 55 HRC.
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Design/methodology/approach: Turning parameters like cutting speed, feed rate and depth of cut was used. The turning
was carried out dry process.
Findings: The flank wear was caused by abrasive action between cutting tool and work piece. The heat generated between
work piece and tool tip help to form built up edge. The generated heat was conducted easily due to low thermal conductivity
of the work piece material. At low cutting speed of 125 m / min with high feed rate of 0.125 mm / rev and 1.00 mm DOC.
Research limitations/implications: It was difficult to decide the operating parameters due to physical and chemical
properties of the material. Operating at high cutting speed would result in tool flank wear, surface damage and other wears.
Originality/value: The originality of this paper lies with conducting experiment and finding optimum operating
parameters. The other researches can have as reference.

1.9
Surface roughness investigation and hardness by burnishing on titanium alloy
Thamizhmanii S. (Batu Pahat, Malaysia), Bin Omar B. (Batu Pahat, Malaysia), Saparudin S. (Batu Pahat, Malaysia), Hasan
S. (Batu Pahat, Malaysia)
Purpose: Burnishing is a chip less machining process in which a rotating roller or ball is pressed against metal piece. It is a
cold working process and involves plastic deformation under cold working conditions by pressing hard. The burnishing
process help to improve surface roughness and hardness.
Design/methodology/approach: The methodology adopted was using a multi roller on square titanium alloy material by
designing various sliding speed/ spindle speed, feed rate and depth of penetration.
Findings: The roller burnishing is very useful process to improve upon surface roughness and hardness and can be
employed. It will help to impart compressive stress and fatigue life can be improved. The titanium alloy is a difficult to
machine material and burnishing is difficult process for this grade material. A low surface roughness and high hardness was
obtained for the same spindle rotation, feed rate and depth of penetration.
Research limitations/implications: There are some limitations in increasing the operating parameters. It may develop flaw
and micro cracks on the surface.
Originality/value: The value of the work lies in using the results for other researches to follow and further can be continued
on fatigue life.

1.175
Predicting Lap-Joint bead geometry in GMA welding process
Thao D.T. (Jeonnam, Korea), Jeong J.W. (Jeonnam, Korea), Kim I.S. (Jeonnam, Korea), Kim J.W.H.J. (Chungnam, Korea)
Purpose of this paper: The prediction of the optimal bead geometry is an important aspect in robotic welding process.
Therefore, the mathematical models that predict and control the bead geometry require to be developed. This paper focuses
on investigation of the development of the simple and accuracy interaction model for prediction of bead geometry for lap
joint in robotic Gas Metal Arc (GMA) welding process.
Design/methodology: The sequent experiment based on full factorial design has been conducted with two levels of five
process parameters to obtain bead geometry using a GMA welding process. The analysis of variance (ANOVA) has
efficiently been used for identifying the significance of main and interaction effects of process parameters. General linear
model and regression analysis in SPSS has been employed as a guide to achieve the linear, curvilinear and interaction
models. The fitting and the prediction of bead geometry given by these models were also carried out. Graphic results display
the effects of process parameter and interaction effects on bead geometry.
Findings: The fitting and the prediction capabilities of interaction models are reliable than the linear and curvilinear models.
It was found that welding voltage, arc current, welding speed and 2-way interaction CTWD×welding angle have the large
significant effects on bead geometry.
Practical implications The model should also cover a wide range of material thicknesses and be applicable for all welding
position. For the automatic welding system, the data must be available in the form of mathematical equations.
Originality/value It has been realized that with the use of the developed algorithm, the prediction of optimal bead
dimensions becomes much simpler to even a novice user who has no prior knowledge of the robotic GMA welding process
and optimization techniques.
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1.276
Teaching the plating of surface layers using an E-learning platform
Topolska S. (Gliwice, Poland)
Purpose: The aim of this paper is to present the role of e-learning tools in the process of students teaching within the area of
material science, on the base of an e-platform for teaching students the processes of surface layers plating. Nowadays
classical teaching tools are replaced with computer tools presenting analyzed processes and structures in a virtual space so
the purpose of the work is also to present a form of comparison of these approaches.
Design/methodology/approach: The presented results base on the elaboration and investigations of the e-learning program
for Polish students helping them to understand the process of surface layers plating. The program has been checked
according specific educational requirements of the educational process of a technological university.
Findings: Results obtained in the work point the importance of application of an e-learning platform in an educational
process of the material science students. Also the methodology of creating such e-learning platforms and their educational
estimation are presented.
Research limitations/implications: The main limitation is related with the analyzed manufacturing process: surface layers
plating. Moreover the subject has been limited to the group of main galvanic layers, as this work is a result of investigations
in the area of galvanic layers electroplating. Secondly the project takes into account only the layers that are the most
characteristic and are the most spread in the industry for the described electroplating technique.
Practical implications: The first practical implication of these researches is the possibility for offering a wider scope of
materials on the educational platforms prepared for the new university e-learning system. Secondly, it is possible to use these
materials in consultations offered for industrial plants in the system of commercial cooperation of the university.
Originality/value: The work presents the original e-learning program for teaching the students of material science. In the
process of preparing the program some interesting solutions consider with visualization techniques have been done.

1.47
Numerical analysis of beams on unilateral elastic foundation
Torbacki W. (Szczecin, Poland)
Purpose: The main issue of this paper is to present results of finite element analysis of beams elements on unilateral elastic
foundation received with a use of special finite elements of zero thickness designated for foundation modelling.
Design/methodology/approach: Computer strength analysis with a use of Finite Element Method (FEM) was carried out.
Findings: The paper presents possibilities of special finite elements of zero thickness which enable taking into consideration
unilateral contact in construction-foundation interaction as well as an impact of surrounding construction environment to its
behaviour.
Research limitations/implications: Further researches should concentrate on taking into consideration a multi-layer aspects
as well as elasto-plasticity of foundation.
Practical implications: Modern engineering construction on elastic foundation analyze require not only standard analysis on
Winkler (one parameter) foundation but also calculation of construction on two-parameter foundation which will take into
consideration a possibility of loosing contact between construction and foundation (unilateral contact).
Originality/value: The paper can be useful for person who performs strength analysis of beams on elastic foundation with a
use of finite element method.

1.46
SaaS – direction of technology development in ERP/MRP systems
Torbacki W. (Szczecin, Poland)
Purpose: The main issue of this paper is present modern SaaS technology (Software as a Service) used in ERP/MRP class
systems designated for production companies from different SME lines.
Design/methodology/approach: The paper presents assumptions and aims of implementation of SaaS systems on a
background of classic computing system licences designated for company management.
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Findings: A present state of SaaS software development produced for manufacturing and enterprise resource planning as
well as expected development directions of this technology in systems prepared for SME sector were introduced in this
paper.
Research limitations/implications: Further researches should be concentrated on particularizing specificity of requirements
of production companies which want to change to outsourcing in systems working with SaaS mode.
Practical implications: The paper presents a set of parameters which should be considered during a process of choosing one
of ERP/MRP computing rank systems in SaaS technology for manufacturing company service.
Originality/value: The paper might be useful for person dealing with modern technologies in ERP/MRP rank systems.

1.239
Preparation and study of model magnetorheological fluids
Turczyn R. (Gliwice, Poland), Kciuk M. (Gliwice, Poland)
Purpose: The aim of this work was preparation of the model magnetorheological (MR) fluids. Basic properties of prepared
MR fluids, as their response to an external magnetic field and their stability, were investigated. Moreover (furthermore) few
results concerning stabilizing effect of various additives are presented.
Design/methodology/approach: Model MR fluid was prepared using three type of carriers: silicone oil OKS 1050,
synthetic oil OKS 352, mineral oil OKS 600 mixed with carbonyl iron powder CI HQ. Furthermore, to reduce sedimentation
Aerosil 200 and 972, Arsil 1100 and Arabic gum were added as stabilizers. MR effect was measured using device working
as Couette’s viscosimeter equipped with coil generating magnetic field. Sedimentation was measured by simply observation
of changes in boundary position between clear and turbid part of MR fluid placed into glass tube.
Findings: Influence of the additives presence on the MR effect was determined. The presence of additives did not diminish
the magnetic effect but even increased the dynamic viscosity in existence of an external magnetic field. The stability of MR
fluid was improved by adding additives to the formulation. Moreover, increasing stabilizer concentration further enhanced
the MR fluid stability. The best result was achieved in case of Aerosil 9782 at 2 % content.
Research limitations/implications: MR fluids with excellent properties can be applied in various fields of civil and safety
engineering, transportation and life science. However, due to sedimentation, MR fluid response to magnetic field is restricted
and in an extreme situation could lead to the fail that is why further efforts must be still made in order to obtain even better
results.
Originality/value: This article provides set of new data about improvement of MR fluid stability in the presence of selected
stabilizers and contains few remarks how the formulation of MR fluid affect its properties.

1.191
Physicochemical properties investigations of metallic urological stent after implantation
Tyrlik-Held J. (Gliwice, Poland), Kajzer W. (Gliwice, Poland), Walke W. (Gliwice, Poland), Szade J. (Katowice, Poland),
Winiarski A. (Katowice, Poland)
Purpose: The aim of the work was to determine the surfaces as well as physicochemical properties changes of the metallic
urological stent. The tested stent was made of Co-Cr-Ni-Fe-Mo-Mn alloy and was implanted during four years.
Design/methodology/approach: Electrochemical tests have been used for corrosion resistance investigations. They were
carried out in the artificial urine solution at the temperature 37±1°C with the use of the VoltaLab® PGP 201 system. The
evaluation of pitting corrosion was realized by recording of anodic polarization curves with the use of the potentiodynamic
method. Chemical composition investigations of the surface have been carried out with the use of X-ray Photoelectron
Spectroscopy (XPS). The topography of surfaces changes was observed in scanning electron microscope (SEM).
Findings: Surface observations haven’t showed the signs of pitting corrosion. No decrease of corrosion resistance for
metallic material was stated. Furthermore in surface layer the presence of the organic compounds was observed.
Practical implications: The time of four years of implantation didn’t induce the significant changes in electrochemical
properties of metallic material of the tested stent which was in contact with the natural environment of physiological fluids.
Originality/value: The results obtained concern to investigations of the metallic material of the stent, which was implanted
during the period of four years in human body that mean in natural environment of human tissues and physiological fluids.
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1.23
Biogas production with the use of mini digester
Vindis P. (Maribor, Slovenia), Mursec B. (Maribor, Slovenia), Rozman C. (Maribor, Slovenia), Janzekovic M. (Maribor,
Slovenia), Cus F. (Maribor, Slovenia)
Purpose: of this paper is to present the construction of a mini digester for biogas production from different energy plants and
organic wastes. With the mini digester the amount of biogas production (methane) is observed.
Design/methodology/approach: Firstly, the mini digester consisting of twelve units was built and secondly some
measurements with energy plants were performed. The measurements were performed with mini digester according to DIN
38414 part 8. Four tests simultaneously with three repetitions can be performed.
Findings: The mini digester was built and then parameters such as biogas production and biogas composition from maize
and sugar beet silage were measured and calculated. The highest biogas and methane yield was 493 NI kg VS-1 or 289 NI
CH4 kg VS-1.
Research limitations/implications: The interest in the use of the biogas as a renewable source of energy is increasing and
also the scope of substrates for the anaerobic digestion process is on the increase. With the mini digester it is possible to
observe the amount of biogas (methane) production and thus the most suitable plant, giving the maximum methane yield, can
be determined.
Practical implications: The biogas is a renewable source of energy. On big farms the liquid manure and different energy
plants can be used for biogas production. That can improve the economical efficiency of the farm and reduce the CO2
emissions.
Originality/value: For biogas production a special device, the mini digester, was built. The composition of produced biogas
is determined with the gas analyser GA 45.

1.146
Biomechanical analysis of tibia – double threaded screw fixation
Walke W. (Gliwice, Poland), Marciniak J. (Gliwice, Poland), Paszenda Z. (Gliwice, Poland), Kaczmarek M. (Gliwice,
Poland)
Purpose: The aim of the work was determination of biomechanical characteristics of a tibia – double threaded screw system
with the use of finite element method.
Design/methodology/approach: Geometrical model of the tibia was worked out on the basis of data from computer
tomography of real bone. Geometrical model of the double threaded screw was prepared in ANSYS v. 11. Meshing was
realized with the use of SOLID95 elements, applied in analyses of volumes. The model was loaded with forces in the range
F = 100-2000 N.
Findings: Initial biomechanical analysis, carried out with the use of finite element method, showed usefulness
of the analyzed form of the double threaded screw made of Ti6Al4V alloy in fractured tibia treatment.
Research limitations/implications: Due to applied simplifications of the tibia – double threaded screw fixation model, the
analysis results should be experimentally verified in laboratory conditions.
Originality/value: The obtained biomechanical characteristics of the tibia – double threaded screw system
(u = f(F), max = f(F)) are the basis for selection of degree of strain hardening of the applied metallic biomaterial and
optimization of geometrical features of the analyzed form of implant. Appropriate selection of mechanical properties and
geometrical features of the implant is the main factor determining a stability of the fixation.

1.40
Relationship between wire feed speed and metal transfer in GMAW
Weglowski M.S. (Gliwice, Poland), Huang Y. (Lexington, United States), Zhang Y.M. (Lexington, United States)
Purpose: This paper presents the results of an investigation of the metal transfer. The main goal of the investigation was to
check that using narrow band filter and high speed digital video camera can be used, without a back-lighting laser, to observe
the metal transfer process. Presented are the influence of wire feed rate (welding current) on droplet diameter, droplet
trajectory and velocity.
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Design/methodology/approach: The experiments were carried out on an automated welding table. A high speed video
camera “Olympus i-SPEED” was used. For each welding wire feed speed the image of metal transfer and welding
parameters (welding current, arc voltage and wire feed rate) were recorded.
Findings: Results presented in this paper indicate that the wire feed has a significant influence on droplet diameter, droplet
trajectory and droplet velocity. That method based on digital high speed camera and narrow band filter is very sensitive to
the changes of welding conditions and should be used as a tool for monitoring of the GMAW process.
Research limitations/implications: The high speed video camera is an expensive instrument and it can be used only as a
laboratory tool in monitoring and optimizing of welding processes.
Practical implications: The achieved experience allows directing further research on the metal transfer in GMAW and
studying the possibilities of using this method in other welding processes.
Originality/value: The new method for monitoring metal transfer based on narrow band filter and high speed digital camera
does not require He-Ne laser to provide the back-lighting in order to observe the metal transfer process. This method is
cheaper and easier to use. The original results of these investigations are mathematic descriptions of droplet flight trajectory
and droplet velocity.

1.114
Low friction and wear resistant coating systems on Ti6Al4V alloy
Wendler B.G. (Lodz, Poland), Pawlak W. (Lodz, Poland)
Purpose: Development of an original multiplex hybrid treatment of Ti6Al4V alloy: diffusion hardening+intermediate hard
gradient TiCxNy layer with use of continuous CAE+top low friction and wear resistant hard amorphous a-C layer with use of
pulsed CAE method.
Design/methodology/approach: Ti6Al4V substrates were diffusion hardened with interstitial O or N atoms with use of
glow discharge plasma in the atmosphere Ar+O2 or Ar+N2. Next they were deposited with a hard gradient TiCxNy layer and
with a hard amorphous a-C coating as the top one. The morphology, microstructure, chemical and phase composition,
chemical bonds, microhardness and tribological properties during dry friction of the alloy after multiplex treatment have
been investigated with use of SEM, EDS, XRD, XPS, Vickers diamond indenter and ball-on-plate test.
Findings: An important increase of hardness of the near surface zone of the Ti6Al4V alloy has been achieved (from
~350VHN to ~1000 VHN), good adhesion between the gradient TiCxNy coating and the Ti6Al4V substrate as well as an
important decrease of dry friction coefficient (down to ~0.15) and a substantial increase of the resistance to wear (up to two
orders of magnitude in comparison with non treated Ti alloy).
Research limitations/implications: The research will be continued on greater number of specimens and against other
counterbodies.
Practical implications: It looks like that the Ti alloys can be used as mobile parts of machines due to high resistance to wear
and low friction.
Originality/value: A novel original multiplex hybrid treatment of Ti alloys has been developed at the Lodz University of Technology.

1.36
Identification of phase composition of AlSi5Cu2Mg aluminium alloy in T6 condition
Wierzbinska M. (Rzeszow, Poland), Mrowka-Nowotnik G. (Rzeszow, Poland)
Purpose: The purpose of this paper is to present the results of studies of AlSi5Cu2Mg cast alloy in T6 condition at an angle
of intermetallic phases composition. It was found that the investigated alloy microstructure consists of three different, as
regards shape intermatallic phases.
Design/methodology/approach: In this study, several methods were used, such as: optical light microscopy (LM) scanning
electron microscopy (SEM) in combination with X-ray analysis (EDS) using polished samples, and calorimetric analysis
(DSC), to identify of phase composition in AlSi5Cu2Mg alloy.
Findings: The results show that three intermetallic phases in AlSi5Cu2Mg alloy microstructure presented only one type of
the phase, the –AlFeMnSi phase. The chemical composition, morphology, shape (needle or “Chinese script”) and
distribution of – AlFeMnSi phase depend on the parameters of the crystallization process. Netherless, it is possible to
change this parameters during heat treatment process.
Research limitations/implications: Although the morphology and
– AlFeMnSi phase particles distribution have a
significant impact on the mechanical properties (especially on the crack resistance) of the AlSi5Cu2Mg alloy, the main
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strengthening factor is the existence of the dispersion phase which was not subjected to examination in the research
presented in this paper. Therefore, in order to complete and confirm obtained results it is recommended to perform further
analysis of the alloy by using transmission electron microscopy technique (TEM).
Practical implications: From a practical point of view it is important, that there is a possibility to influence morphology,
shape and distribution of intermetallic – AlFeMnSi phase by heat treatment parameters, to obtain optimal mechanical
properties of AlSi5Cu1Mg alloy according to application.
Originality/value: This paper proposes the best experimental techniques for analysis of the intermetallic phases occurrnig in
the 4xxx series aluminium alloys, provide wide data about their chemical composition, morphology, shape and distribution.

1.157
The numerical analysis of Hi-temp 095 wire drawing process
Wiewiorowska S. (Czestochowa, Poland), Muskalski Z. (Czestochowa, Poland), Suliga M. (Czestochowa, Poland), Pelka M.
(Czestochowa, Poland)
Purpose: The aim of this paper was the optimization of wire drawing process parameters.
Design/methodology/approach: The hard binding material determined according to American standard ANSI/AWSA 5.892 as High-temp 095 was chosen to the analysis of wire drawing process. It is hard solder with high fluidity properties.
Findings: Wires, bars and strips are the most often use forms of this solder on the base of copper with low deformability
properties, which shows crack sensitivity during cold plastic working processes so there was the necessity to determining
optimal parameters of initial material use to the later cold plastic working processes.
Research limitations/implications: To the numerical analysis of Hi-temp 095 wire drawing process the Drawing 2d
programme based of finite element method, has been use, for initial materials obtained on the casting and extrusion way.
Practical implications: The optimal properties of basic material use for further plastic working processes were determined.
Originality/value: The rheology of materials after casting and extrusion processes were determined.

1.183
Manufacturing of aluminium matrix composite materials reinforced by Al2O3 particles
Wlodarczyk-Fligier A. (Gliwice, Poland), Dobrzanski L.A (Gliwice, Poland), Kremzer M. (Gliwice, Poland), Adamiak M.
(Gliwice, Poland)
Purpose: The purpose of the paper is to show and compare of modern method composite materials with aluminium alloy
matrix reinforced by Al2O3 particles manufacturing.
Design/methodology/approach: Material for investigation was manufactured by two methods: powder metallurgy
(consolidation, pressing, hot extrusion of powder mixtures of aluminium EN AW-AlCu4Mg1(A) and ceramic particles
Al2O3) and pressure infiltration of porous performs by liquid alloy EN AC AlSi12 (performs were prepared by sintering of
Al2O3 powder with addition of pores forming agent – carbon fibers).
Findings: The received results show the possibility of obtaining the new composite materials with required structure joining
positive properties composite materials components.
Practical implications: Tested composite materials can be applicate among the others in automotive industry but it requires
additional researches.
Originality/value: Worked out technologies of composite materials manufacturing can be used in the production of small
elements near net shape and locally reinforced elements.

1.206
Active IR-thermography as a method of fiber content evaluation in carbon/epoxy composites
Wrobel G. (Gliwice, Poland), Muzia G. (Gliwice, Poland), Pawlak S. (Gliwice, Poland)
Purpose: The primary purpose of the present work was to find relationships between achieved results of the thermal nondestructive testing and the local fibre content in a carbon/epoxy composite materials. The paper also describes the
methodology, a prototype testing station and results achieved during investigations.
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Design/methodology/approach: The experiments have been performed using a prototype testing station designed and built
specially for the purpose of the investigation. Each carbon fiber reinforced plastic (CFRP) composite was prepared with
different fiber content. Thermal non-destructive testing (NDT) technique was employed to measure such parameters as
threshold temperature rise, upper limit temperature and temperature growth rate on the specimen surface. The results
achieved were then analysed and correlated with carbon fiber content.
Findings: The study has assessed the ability of IR-thermography to carry out a testing of fiber content in CFRP composite
materials. The experimental results revealed relationship between fiber content and upper limit temperature and also between
fiber content and temperature growth rate.
Research limitations/implications: In order to obtain reliable results, there are many factors to be considered such as void
content in composite matrix, type and quality of composite surface and others. Further work is needed in this area.
Practical implications: The results obtained would be of considerable importance in the industrial applications to achieve a
first estimate of fiber content in polymer composite materials.
Originality/value: A new approach to the problem of fibre content examination has been demonstrated by means of thermal
non-destructive testing. The method developed should be of interest to the industrial quality control applications and has a
great importance for the products with a high failure-free requirements.

1.244
Influence of temperature on friction coefficient of low density polyethylene
Wrobel G. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland)
Purpose: The article describes influence of temperature on friction coefficient of low density polyethylene in the aspect of
loads occurring in a drawing die during free drawing of pipes.
Design/methodology/approach: Research was conducted on the basis of the PN-EN ISO standard.
Findings: The paper presents results of friction coefficient research. The research was conducted on a testing machine with a
special design table for measurement of friction in different, set temperatures. The paper resulted in characteristics of
correlation between examined friction coefficient and temperature.
Research limitations/implications: Research on dependence allows to evaluate thickness of the plasticized layer in free
drawn PE pipes. Thickness of the plasticized layer depends on the value of friction coefficient. This is important in case of
after-deformation returns which allows tight fitting of polyethylene lining during digless pipe reconstruction.
Practical implications: Results of conducted research allow to verify the mathematical model describing a process of free
pipe drawing.
Originality/value: Research was conducted on exclusively prepared samples, which allows to reproduce conditions inside a
drawing die.

1.202
Finite element analysis of elliptic cup deep drawing of magnesium alloy sheet
Yang T.S. (Huwei, Taiwan)
Purpose: In magnesium alloy sheet products have been attracting more and more attention in recent years because of their
application potentials as coverings of portable electrical devices and automotive panels. Thus this paper focus on the deep
drawing process of magnesium alloy sheet.
Design/methodology/approach: The FEM soft ware DEFORM-3D is used to investigate the mateial flow character during
the elliptic cup deep drawing of magnesium alloy sheet at elevated temperatures.
Findings: Investigate the effective stress and forming load under various process parameter conditions, including the profile
radius of die, the clearance between die cavity and punch, the blank holding force and working temperature during the
elliptic cup deep drawing of magnesium AZ31 alloy sheet.
Research limitations/implications: The initial blank’s shape design and forming limit analysis of the elliptic cup deep
drawing of magnesium AZ31 alloy sheet will be continued for future research.
Originality/value: The original value of this paper is the finite element method is used to investigate the material flow
character, forming load, stress and strain distribution during the the elliptic cup deep drawing of magnesium alloy sheet at
elevated temperatures.
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1.17
Influence of polymer samples preparation procedure on their mechanical properties
Zenkiewicz M. (Bydgoszcz, Poland), Richert J. (Torun, Poland)
Purpose: The aim of this paper is to study the effect of the preparation procedure for the samples of five engineering
polymers on the values of offset yield stress at 0.2% strain ( 02), tensile stress at yield ( y), and tensile stress at break ( B) as
well as tensile strain at yield ( y) and tensile strain at break ( B).
Design/methodology/approach: A single-screw extruder was used to obtain films from which one group of measuring
samples was cut out. Another group of these samples was obtained by injection moulding, using a laboratory injection
moulding press with a 200-MPa nominal injection pressure. Determination of the material strength under static tension was
performed using a tensile testing machine.
Findings: The values of the three characteristics stresses ( 02, y, and B) for the injected samples of all the studied polymers
are greater than those for the extruded ones, the largest differences on average being in case of y. Tensile strains ( y and B)
for the extruded samples are always greater than those for the injected ones.
Research limitations/implications: The observed differences in mechanical properties result from different structures of the
sample materials, caused by different respective production technologies. Detailed discussion on these differences and
determination of quantitative relationships between them and the mechanical properties require further investigation.
Practical implications: It is necessary to obey precision and caution while analysing and comparing the data acquired at
various laboratories. In order to draw correct conclusions from such analyses, the respective samples have to be prepared and
examined in a similar way.
Originality/value: The values of characteristics stresses ( 02, y, and B) determined for all five polymers are much greater
then those for the corresponding extruded ones.

1.34
Computational investigation of the tensile behaviour of the hard coated Ti-6Al-4V alloy
Ziaja W. (Rzeszow, Poland)
Purpose: Modification of the surface layer of the titanium alloys is frequently applied in order to improve their tribological
properties. Various surface engineering techniques can be used to produce hard coatings, e.g. composed of metallic carbides,
nitrides or more recently DLC. The coating and substrate materials possess significantly different stiffness and strength
properties. This can lead to premature failure of the usually elastic coating in case of plastic deformation of the substrate
when the high stresses are encountered. Cracking of the hard coating leads to stress concentration and localized plastic
deformation of the substrate that can modify macroscopic deformation behaviour of the system. In the paper the influence of
coating and substrate properties on local plastic deformation of substrate material was numerically investigated.
Design/methodology/approach: Two dimensional finite element analysis of the process of tensile deformation of titanium
alloy with hard elastic coating was carried out. Two cases were analyzed, i.e. with and without diffusion strengthened layer
underlying the coating.
Findings: The influence of the difference in Young’s modulus between coating and substrate material, yield strength of
substrate material, coating thickness and depth of the crack in the coating on local plastic deformation of substrate material
was determined.
Research limitations/implications: Some extension of the numerical model should be pursued in order to take into account
initiation of microcracks in surface layer of the coated material and process of coating delamination.
Practical implications: The results could be used in the element design process for selection of parameters of surface layer
with complex structure for load bearing applications.
Originality/value: The mechanical behaviour of hard coated material was most frequently studied for indentation and
friction conditions and much less investigations were carried out for coated systems under tension or compression.

1.165
Corrosion behaviour of metallic biomaterials used as orthodontic wires
Ziebowicz A. (Gliwice, Poland), Walke W. (Gliwice, Poland), Barucha-Kepka A. (Zabrze, Poland), Kiel M. (Gliwice, Poland)
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Purpose: The aim of the work was evaluation of the corrosion resistance of the commercial metallic orthodontic wires from
different manufacturers in simulated intra-oral environment.
Design/methodology/approach: Corrosion resistance tests were carried out in artificial saliva 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.
Findings: Results of corrosion resistance tests of the CrNi, NiTi and CuNiTi wires showed comparable data of parameters
obtained in the artificial saliva.
Research limitations/implications: The obtained results show the influence of artificial saliva on the electrochemical
corrosion of orthodontic wires. In order to demonstrate the higher risk of corrosion, which can have two consequences: a loss
of the physical properties and the release of Ni ions (which have been shown to be toxic and the cause of allergic reactions) additional research on fatigue corrosion should be carried out.
Originality/value: The analysis of the obtained results show that that commonly used materials for making orthodontic
wires (because of their interesting properties - elasticity and shape memory) can be used in different orthodontic treatment
stages to correct numerous clinical conditions. The most favorable characteristics were observed for the new NiTi samples
(American Orthodontics).

1.118
Corrosion resistance of composite materials Fe73.5Cu1Nb3Si13.5B9 – PE type in acid environment
Ziebowicz B. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Drak M. (Gliwice, Poland), Wydrzynska A. (Gliwice,
Poland)
Purpose: The purpose of the paper is to present corrosion resistance of composite materials Fe73.5Cu1Nb3Si13.5B9 – PEHD
type in acid environment.
Design/methodology/approach: Composite materials Fe73.5Cu1Nb3Si13.5B9 – PEHD type were manufactured by one-sided
uniaxal pressing. Composite materials were placed in a corrosive environment and two tests were carried out as specified
below: test at the temperature of 25oC, solution of 0.1 M chloride acid HCl, time of 348h, test at the temperature of 25oC,
solution of 0.1 M sulfuric (VI) acid H2SO4, time of 348h.
Findings: The main purpose of obtaining this kind of composite materials is broadening possibilities of nanocrystalline
magnetic materials application that influence on the miniaturization, simplification and lowering the costs of devices.
Practical implications: The manufacturing of composite materials Fe73.5Cu1Nb3Si13.5B9 – PEHD type greatly expand the
applicable possibilities of nanocrystalline powders of magnetically soft materials however further examination to obtain
improved properties of magnetic composite materials and investigations of constructions of new machines and devices with
these materials elements are still needed.
Originality/value: Results allow to complete data concerning composite materials nanocrystalline powder – polymer type
which are an attractive alternative for traditional materials with specific magnetic properties.

1.169
Stresses present in bone surrounding dental implants in FEM model experiments
Zmudzki J. Z. (Katowice, Poland), Walke W. (Gliwice, Poland), Chladek W. (Katowice, Poland)
Purpose: Appropriate selection of material and geometric characteristics of intraosseus pillar implant part creates a
possibility to control the bone tissue loading.
Design/methodology/approach: A basic tool that is commonly used the evaluation of bone loading state is the linear FEM
analysis. It requires setting of appropriate experiment conditions. Hence, an analysis has been carried out in order to
determine the influence of dividing method of finite elements (tetragonal type 187 in Ansys system v.11) on stresses in pillar
and surrounding bone tissue.
Findings: Seeking of loading values cortical bone tissue is highly affected by the increase of mesh density on the edge of
implant insertion into the cortex bone. Loading stresses values have significantly increased along with increased mesh
density, whereas the differences have even reach 47 MPa.
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Research limitations/implications: Research has been carried out only for the Ansys system in the linear range assuming
standard shape and mechanical characteristics of implant and bone, as well as regarding the after the osseointegration phase
because if the presumed complete adherence of the pillar to the bone.
Practical implications: Excessive increase of mesh density leads to overestimation of loading stresses values and further to
an unjustified increase of pillars’ diameter. At the other hand, too large elements might lead, through an underestimation of
loading stress level, to overloading atrophy of bone tissue.
Originality/value: This paper points out the necessity of more determined activities aimed on defining appropriate and
uniform FEM experiment conditions that would enable achievement of more real results of model researches and their
comparability.

1.197
Estimation of stresses in layers of dentures’ relining materials
Zmudzki J. (Katowice, Poland), Chladek W. (Katowice, Poland), Krukowska J. (Dabrowa Gornicza, Poland)
Purpose: Durability tests of materials relining dentures should be carried out in conditions reflecting the real loading that
accompanies bite force transmission. The influence of geometry resulting from a denture foundation shape on real stresses in
relining has not been so far found.
Design/methodology/approach: Using FEM modeling, identified were the stress levels in relining layers in conditions
reflecting biting loading for two opposite cases of bone foundation atrophy.
Findings: The equivalent Huber-Mises`stresses have not reached their critical values, although tangential stresses on the
interfacial where relining is bonded with denture base have reached 440kPa, which, for some of the commercial types of
relining denotes the bonding strength.
Research limitations/implications: The linear elastic mechanical characteristics were assumed. Hence, during further
research, taken into account should be the “stiffening” of characteristics in the upper loadings range, which is typical for
silicones.
Practical implications: In case of a convex foundation the biggest danger will be caused by any bond defects occurring in
the central area because in that area shear of bond has reached the highest values.
Originality/value: Values of stresses components identified in this paper reflect the real shear conditions of relining bonding
with denture base and might constitute a determinant for strength tests.

1.211
Effort changes of lower complete denture material cause by reling
Zmudzki J. (Katowice, Poland), Chladek W. (Katowice, Poland), Krukowska J. (Dabrowa Gornicza, Poland)
Purpose: Influence of dentures relining on saddles material effort in case of bone foundation not affected by any atrophic
changes has been examined.
Design/methodology/approach: Stresses levels in material of denture saddles bearing structure have been determined for
any cases where alveolar ridges of mandible are well preserved. This research has been carried out in simulated conditions
of biting loads, by means of a FEM. Compared were not-relined vs. relined saddles for two variants of bottom denture
saddles margins, i.e. ended smoothly and with an extension that increases the amount of material of the bearing structure.
Analyzed was also the influence on deformability of relining layers.
Findings: Equivalent Huber-Misses stresses on a good saddles surface in case of a not-relined denture have slightly
exceeded the level of 2 MPa, whereas in case of a relined denture with a soft margin they have reached
4 MPa; and for variant of relined denture with extended margin they reached a level of 14 MPa. Modulus of elasticity of the
relining has not influenced significantly the effort of saddles material.
Research limitations/implications: Assumed were vertical loading forces of 100 N simplified denture geometry without
separating any complex shapes of artificial teeth.
Practical implications: Increase of the bearing surface of relined saddles by means of extended margins results in stress
concentration. Hence, attempts should be made to form the margins and teeth profiles changes at their base smoothly. All
micro damages in endangered areas of saddles’ margins should be removed.
Originality/value: Relining of low dentures’ saddles in a well preserved bone foundation does not directly result in
excedance of allowable stress levels for prosthetic acrylic resins. Hence, the causes of failures should be sought in the impact
of geometrical notches, or potentially existing damages that initiate degradation processes.
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1.212
Loading of overdenture attachments under simulated bitting forces
Zmudzki J. (Katowice, Poland), Chladek W. (Katowice, Poland), Krukowska J. (Dabrowa Gornicza, Poland)
Purpose: The basis for effectiveness evaluation of over-denture attachments is the determination of loads on supports, and
denture mobility. In cases of denture stabilized on two prosthetic supports, for most of the attachments constructions that are
available on the market, the margin of dentures mobility is limited to rotation around axes of the attachments.
Design/methodology/approach: Determining attachments loadings during bearing of biting forces that accompany chewing
processes was carried out by means of Finite Element Method model analysis. A three-dimensional model of a denture
supported on mucous membrane and joint supports assumes to be fixed in places of denture anchoring to implants. This
model was loaded on one side with unilateral oblique 100 N force at molars zone.
Findings: Maximum loading at pillar accompanies biting forces acting in a lateral direction toward buccal side.
Research limitations/implications: Researches were carried out exclusively for attachments not showing any resilience in
any direction, without any rotational constrains. Hence, in further researches, at the first place, determined should be the
influence of the vertical resiliency used in some of the commercial attachments on loads bearing.
Practical implications: Appropriate determining of loadings levels on over-denture attachments, requires necessarily that
the oblique biting forces will be taken into account. In case of an assumption of only vertically oriented biting forces, there is
a significant underestimation of the most dangerous horizontal loadings of prosthetic supports.
Originality/value: Presented displacements of denture and pillars loading as vertical and horizontal reactions causing pillar
bending and leverage at the bone, constitute a starting point for evaluation of denture’s behavior and strength estimation of
analyzed types of attachments for implants and the surrounding bone.

1.80
Modelling of dynamical systems in transportation using the modyfit application
Zolkiewski S. (Gliwice, Poland)
Purpose: of this paper is to present a numerical application for analysis and modelling dynamical flexible systems in
transportation. This application enables controlling and regulation of rotating systems with the interaction between the
working motion and local vibrations of elements.
Design/methodology/approach: Numerical calculations are based onto mathematical models derived in other publications.
The objectives of making this application were connected with emerging wants of analyzing and modelling rotating systems
with taking into consideration relation between main and local motions. Theoretical considerations were made by classical
methods and by the Galerkin’s method.
Findings: In way of increasing the value of angular velocity we can observe creating additional poles in the characteristic of
dynamical flexibility and after increasing it is evident that created modes are symmetrically propagated from the original
mode. It is evident, instead of modes there are created zeros.
Research limitations/implications: Analyzed systems were limited to simple linear type beams and rods. Main motion is
plane motion. Future research should consider complex systems and nonlinearity.
Practical implications: of the application are possibilities of numerical analysis of beam and rod systems both the free-free
ones and fixed ones. Engineers thank to this application can derived the stability zones of analyzed systems and can observe
eigenfrequencies and zeros in the way of changing the value of angular velocity. In practice we should implement more
adequate models such as those presented in this paper.
Originality/value: This paper consist the description of the application called the Modyfit. The Modyfit is an
implementation of derived models in a numerical environment. Those models are rotating flexible systems with
consideration the transportation effect.

1.233
Dynamical flexibility of rod and beam systems in transportation
Zolkiewski S. (Gliwice, Poland)
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Purpose: Purpose of this paper is to present a mathematical model of rod and beam systems in transportation. The
mathematical model is presented in the form of dynamical flexibility of systems. Systems are considered as flexible rotating
rods and flexible rotating beams. In solution there was took into account the interaction between the main motion and local
vibrations of elements.
Design/methodology/approach: The dynamical flexibility was derived by the approximate method, the Galerkin’s method.
The example dynamical characteristics were presented in form of attenuation-frequency characteristics. The dynamical
flexibility was derived on the basis of known equations of motion derived in other publications.
Findings: There can be observed so called the transportation effect. This effect consist in that when analyzed system rotates
with some angular velocity in the characteristic of dynamical flexibility we can notice additional poles and after increasing
angular velocity it is noticeable that created modes are symmetrically propagated from the original mode. It is also palpable
fact, instead of the original mode there is created zero.
Research limitations/implications: Analyzed systems are simple linear type beams and rods in rotational motion. Motion
was restricted to plane motion. Future research ought to consider complex systems, damped models and also nonlinearity.
Practical implications: Practical implications of derived mathematical models of beam and rod systems both the free-free
ones and fixed ones is a possibility of derivation of the stability zones of analyzed systems and derivation of
eigenfrequencies and zeros in the way of changing the value of angular velocity.
Originality/value: Presented models apply to rotating flexible rod and beam systems with taking into consideration the
transportation effect. It is a new approach of analyzing rod and beam systems and can be put to use in modelling and
analyzing machines and mechanisms in rotational transportation.
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ANNOUNCEMENTS

1.87
Computational design and static and fatigue tests of a high performance integrated joints
Blahous K. (Praha, Czech Republic), Kulisek V. (Praha, Czech Republic), Ruzicka M. (Praha, Czech Republic), Uher O.
(Susice, Czech Republic)
Purpose: This paper was written to present the design of new kind of joints between steel and composite parts suitable for
high performance applications as well as to present the results of their static and fatigue test and comparison of the results in
comparison with predicted values.
Design/methodology/approach: The joints are based on steel pin (bolt) and carbon fibre/epoxy resin composite loop which
is wounded using the fibres of part layers.
Findings: This kind of joint can be used for high-performance applications. The formulae for life prediction of the joints
were found. Research limitations Many technological parameters had to be and were determined and used for design of the
joint. These parameters are presented and their influences on joint behaviour were assessed.
Practical implications: Practical engineering method for joint design was developed. There are many fields these joints can
be used in. Several practical applications are presented.
Originality/value: Paper presents the newest technology being implemented in machine industry and automation by
CompoTech PLUS company. The results of latest fatigue tests are presented and discussed.

1.138
Influence of soaking on dynamical properties of polyamide polyvinylpyrrolidone modified
Gnatowski A. (Czestochowa, Poland), Koszkul J. (Czestochowa, Poland), Kwiatkowski D. (Czestochowa, Poland), Nabialek
J. (Czestochowa, Poland)
Purpose: In the work some investigation results have been presented for PA6 which is miscible in viscoelastic state with
polymer, with ability to create physical bounds with substances of inorganic as well as organic origins. For this purpose,
polyvinylpyrrolidone (PVP) has been used 2,5 thousand.±with molecular weight 12
Design/methodology/approach: The change of the value of the dynamic Young modulus and the tangent of mechanical loss
in the function of the change of the temperature and the oscillation frequency with the method DMTA was qualified.
Investigation have been conducted for the mixtures before as well as after soaking.
Findings: The mechanical properties of the polymer blends depend significantly on the type of the components. That kind of
influence manifests especially in the change of the mechanical properties.
Research limitations/implications: The research evidence essential changes of Young modulus and the tangent of
mechanical loss for the sample after soaking.
Practical implications: Investigated blend is characterized with viscoelastic properties, so all indicators of the dynamical
mechanical properties depend as all get-out not only from the time but and from the temperature.
Originality/value: Mechanical received characterizations as the result of research at the static load measured in the room
temperature are inadequate to forecasting of the comportment of the material in given conditions of the use and longs. Fully
to characterize properties of investigated mixture and to rate mixture will keep in provided for conditions of the usage, was
qualified temperature dependences of the module and the tangent of mechanical losses and was qualified the influence of the
change of the temperature and the value of dynamic Young modulus for the sample before and after soaking.
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1.176
Control of welding quality for BV-AH 32 steel
Kim H.H. (Jeonnam, Korea), Kim I.S. (Jeonnam, Korea), Kim I.J. (Jeonbuk, Korea), Kang B.Y. (Jeonbuk, Korea)
Purpose: The GMA welding process involves large number of interdependent variables, which may affect product quality,
productivity and cost effectiveness. With the combination of sensors and mathematical models, increased effectiveness in
control of the automatic welding process was achieved. In this study, It focuses on development of mathematical models for
the selection of process parameters using BV-AH32 steel for shipbuilding industry.
Design/methodology/approach: The base material used for this study was the BV-AH32 steel with 12 mm in thickness for
multi-pass butt welding. A curvilinear regression analysis was performed with the predictors that were found to be
statistically significant against bead geometry based on the results from the above factorial design. The adequacy of the
models and the significance of coefficients were tested by applying the analysis of variance technique and T-test
respectively.
Findings: From the above resultant equation for estimation of bead geometry, the sensitivity equations are obtained by
differentiation with respect to process parameters of interest such as arc current, welding voltage and welding speed that are
explored.
Practical implications: Sensitivity analysis has been investigated to represent the effectiveness of the processing parameters
on these empirical equations and showed that the change of process parameters affects the bead width and bead height more
strongly than penetration relatively.
Originality/value: These models are extended to shielding gas composition, weld joint position, polarity and many other
parameters which are not included in this research in order to establish a closed loop feedback control system to minimize
possible errors from uncontrolled variations.

1.128
Analysis of the pvT characteristic made for PP composites with glass fibre
Kwiatkowski D. (Czestochowa, Poland), Gnatowski A. (Czestochowa, Poland), Postawa P. (Czestochowa, Poland)
Purpose: The main purpose of the tests was to define and compare in the same conditions with specified constant factors,
the dependence of p-v-T samples of polypropylene and their composites consisting 15 and 25 % the glass fiber. The other
purpose was determination of parameters of the thermodynamic equation of state the tested samples.
Design/methodology/approach: The pvT characteristics for polypropylene samples and its composites with glass fiber,
were determined in isobaric cooling process. Isobars were obtained in range of C, making measurements of specific volume
changes° 250÷temperatures 30 with the pressure of 20, 60, 100 and 140 MPa, with cooling speed of C/min. Measurements
were carried out with using the pvT device°5,0 produced by SWO Polymertechnik GmbH company.
Findings: Comparison of the pvT characteristics of the PP and its composites with glass fiber shows displacement of isobars
in direction of lower values of specific volume, so increasing the polypropylene density together with increasing of glass
fiber consist.
Research limitations/implications: In future will be carried out the pvT test of the PA composites with glass fiber.
Practical implications The pvT characteristics are the set of curves obtained during following measurements of specific
volume depending on temperature for different values of pressure. They deliver very valuable informations regarding the
injection process of PP and its composites with glass fiber.
Originality/value: Constants of thermodynamic equation of the Tait’s state were determined with the help of computer
software entering into the packet of the software of the pvT 100 device.
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1.51
Development of portable driving simulator system
Yanai S. (Aichi, Japan), Itoh Y. (Aichi, Japan), Nemoto T. (Aichi, Japan), Kihira M. (Chiba, Japan), Matsuura H. (Aichi, Japan)
Purpose: In accordance with aging of populations in many developed countries, number of drivers who suffer from mild
cognitive impairment (MCI drivers) is increasing. Since it has been reported that driving skill of the MCI drivers are
deteriorated, it is important to train themselves in driving situation to preserve their driving skills. The present study was
conducted to develop the simple driving simulator system, and to examine the effect of training in this system.
Design/methodology/approach: Nineteen university students (8 males and 11 females) participated in this study. After the
habituation period (approximately 5min), three trials (approximately 12 min) were conducted. Experimental situation
imitated the real highway course. During trials, dangerous situation that would be resulted in car accident is randomly
appeared and participants were required to avoid the car accidents. To avoid the possible car accidents are considered as
correct response.
Findings: Mean percent of correct responses for male and female were 75.2% and 56.6% in 1st trial and 95.7% and 72.6%
in 3rd trial, respectively. Two-way analysis of variance revealed that the main effect of sex (F (1, 14) = 7.84, p < .05) and
trials (F (2, 34) = 10.19, p < .001). These results indicate that numbers of car accidents are dramatically decreased and the
driving skills of male are superior to that of female.
Practical implications: Although the present study revealed the differences in driving skills between the sexes, their driving
history was not considered. Driving history of each participant should be examined in future study.
Originality/value: Since the improvement of driving skills is revealed, our experimental design is expected as the tool for
the preservation of driving skills in the MCI drivers.
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