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PREFACE
Distinguished WAMME Fellows!
Dear Delegates of COMMENT’2009 Congress!
Ladies and Gentlemen!
During the last 17 years the World Academy of Materials and Manufacturing Engineering and their main
International Scientific Conferences on Achievements in Mechanical and Materials Engineering AMME and
Contemporary Achievements in Mechanics, Manufacturing and Materials Science CAM3S conferences took place in
many important places in Poland. Those places became close to WAMME fellows and its sympathisers of whom a few
thousands participated in those events, including ca. 2,5 thousands from ca. 50 countries from all world continents. A
special role for the WAMME Academy plays Zakopane, a winter capital of Poland. The WAMME Academy was
established here and the meetings of the General Assembly of the WAMME Academy and AMME and CAM3S 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 and Rydzyna with its castle of the King Stanisław Leszczyński.
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, is an important venue for the WAMME Academy, and also a venue of many
conferences of the AMME and CAM3S series. One of venues of the AMME conferences was once Sopot with the
oldest pier at the Baltic Sea and a historical Grand Hotel and historical Gdańsk with its City Hall in the Old Town.
History likes to repeat that is why in 2009 the Worldwide Congress on Materials and Manufacturing Engineering and
Technology COMMENT'2009 organised on 14th-17th June under the patronage of the World Academy of Materials
and Manufacturing Engineering will take place in the conference rooms of the very modern Mercure Hevelius Hotel in
Gdańsk, Poland, at the beautiful Polish seaside. Moreover, the Opening Ceremony of the COMMENT’2009 Congress
will take place in the Great Hall of Artus Court in Gdańsk. Artus Court – a building situated in the very centre of
Gdańsk was not only a place of the meetings of merchants but also a centre of social life and attraction for numerous
strangers from abroad. The name comes from a popular Medieval legend about King Arthur, a symbol of knighthood
and courage. In Poland Artus courts were founded and visited by the representatives of the middle-class stratum. All
over Poland a few courts were created but that in Gdańsk was absolutely the most famous one.
During the Opening Ceremony of the COMMENT’2009 Congress the wonderful music of the outstanding
Polish romantic composer Frederic Chopin played by the famous Polish pianist of the young generation Wojciech
Waleczek from Silesia will sound there. The programme of the concert includes:
•
F. Chopin - Andante spianato and Grand Polonaise in E flat Major op. 22
•
F. Liszt - Six chants polonais S. 480 from 17 Polish Songs op. 74, by Chopin: The Wish, Spring, The Ring,
Merrymaking, My Darling, The Bridegroom
•
F. Chopin - Etude in C minor op. 10 no 12 ("Revolutionary")
•
H. Mancini - Moon River (self arrangement)
•
G. Gershwin - The Man I Love (with Karolina Hein - vocal).
Gdańsk is the city at the centre of the fourth-largest metropolitan area in Poland. The city's name is thought to
originate from the Gdania river, the original name of the Motława branch upon which the city is situated. According to
archaeologists, a stronghold was built at Gdańsk in the 980s by Mieszko I of Poland, after a series of wars against the
local tribes. Modern day Poles have come to regard this as the founding of Gdańsk; in 1997 the city celebrated the
millennial anniversary of the year 997 when Saint Adalbert of Prague baptized the inhabitants of the settlement on
behalf of Boleslaw the Brave of Poland. In 1186, a Cistercian monastery was set up in Oliwa nearby, now within the
city limits. It is a three-nave basilica with a transept and multisided-closed presbytery with an ambulatory. Facade is
flanked by two slender towers, 46-metre tall each with sharply-edged helmets. It is enlivened by a baroque portal from
1688. It is the longest cisterial church in the world, hiding pieces of sacral art in Renaissance, baroque, rococo and
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classic style of the high artistic level. In the metropolitan cathedral organ concerts take place and the delegates of the
COMMENT’2009 Congress will listen to one of them. The famous great Oliwa organ was designed and constructed
between 1763 and 1788. It was repeatedly rebuilt and expanded. Today the great Oliwa organ has 96 pipes, 5 manuals,
a pedal and electro-pneumatic tracker action. It also has the electronic system recording up to 64 combinations (so
called Setzer type) and it is connected with the choir organ. Prospectus pipes were invented by Wulff and are one of
the biggest ones in Poland. The choir organ, placed in the south wing of a lateral nave was built in 1680 as 14-pipe
instrument. In 2003 the contemporary 17-pipe organ was imported from Germany. It has installed in an antique organ
case, thus, replacing a previous instrument. The choir organ is connected with the great organs. St. Mary's Church or,
properly, Basilica of the Assumption of the Blessed Virgin Mary in Gdańsk is a co-cathedral in the Roman Catholic
Archdiocese of Gdańsk, along with the main cathedral for the Archdiocese, the Basilica-Cathedral of Gdańsk-Oliwa. It
is the largest brick church in the world, and one of the largest Brick Gothic buildings in Europe. It is 105.5 m long, and
the nave is 66 m wide. Inside the church is room for 25,000 people. It is an aisled hall church with a transept. The
foundation stone for the church placed the feast of the Annunciation on 25th March 1343. By 1447 the eastern part of
the church was finished, and the tower was raised by two floors in 1452-1466.
The history caused that the city of Gdańsk was alternately under the succession of Poland and Germany.
Combining the number of years, the city was under rule of Poland for 641 years, under the rule of Teutonic Order for
158 years, 125 years as part of Prussia and later Germany, 29 years of its history are marked by the status of a free city,
and 6 years under the occupation of Nazi Germany until it was given back to Poland in 1945. The Old City is full of
historical buildings. Neptune's Fountain in the centre of the Long Market was first erected in 1549. Green Gate was
built between 1568-1571 to serve as the formal residence of Polish monarchs. Royal Chapel of the Polish King - John
III Sobieski was built in baroque style between 1678-1681. The city has many fine buildings from the time of the
Hanseatic League. Most tourist attractions are located along or near Long Street and Long Market, a pedestrian
thoroughfare surrounded by buildings reconstructed in historical (primarily 17th century) style and flanked at both ends
by elaborate city gates. This part of the city is sometimes referred to as the Royal Road as the former path of
processions for visiting kings. The most famous monuments in Gdansk is the medieval port crane (Krantor), called
Żuraw over Motława river.
Gdańsk is Poland's principal seaport as well as the largest city in the Pomerania region of Northern Poland and
also historically the largest city of the Kashubian region. The city lies on the southern edge of Gdańsk Bay (of the
Baltic Sea), in a conurbation with the spa town of Sopot, the city of Gdynia and suburban communities, which together
form a metropolitan area called the Tricity. Gdańsk is situated at the mouth of the Motława River, connected to the
Leniwka, a branch in the delta of the nearby Vistula River, whose waterway system waters 60% of the area of Poland
and connects Gdańsk to the national capital in Warsaw. This gives the city a unique advantage as the centre of Poland's
sea trade. Together with the nearby port of Gdynia, Gdańsk is also an important industrial centre. Historically an
important seaport and shipbuilding centre, Gdańsk was a member of the Hanseatic League. In 1970, Gdańsk was the
scene of anti-regime demonstrations which led to the downfall of Poland's communist leader Władysław Gomułka.
Ten years later the Gdańsk Shipyard was the birthplace of the Solidarity trade union movement, whose opposition to
the Communist regime led to the end of Communist Party rule in 1989, and sparked a series of protests that
successfully overturned the Communist regimes of the former Soviet bloc. Solidarity's leader, Lech Wałęsa became
President of Poland in 1990. Gdańsk native Donald Tusk became Prime Minister of Poland in 2007.
This year the COMMENT'2009 Worldwide Congress is organised for the third time in the history. The main
aim of the COMMENT'2009 Worldwide Congress is to comment and discuss the new trends of the development of
materials and manufacturing engineering and technologies during the next decades of the 21st century. The
COMMENT'2009 Congress is a federation of the 7 following independent and very traditional Conferences which are
organised for many years:
• 17th International Scientific Conference on Achievements of Mechanical and Materials Engineering
AMME'2009. The AMME`2009 Conference serves to accomplish knowledge and raise professional
qualifications for its delegates including the level of professional knowledge and abilities of making current
engineering and research works mainly in the field of the newest technological achievements, methodology of
scientific researches and engineering calculations, the newest trends in the field of education and distance
learning. The 17th conference in its highly successful series acquires a new level both in terms of the scope and
geographical range. 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 contributors will come so far from the Americas, Asia,
Australia, Africa and Europe.
• 15th Jubilee International Scientific Conference on Contemporary Achievements in Mechanics, Manufacturing
and Materials Science CAM3S'2009. The scope includes the following main issues: engineering materials,
materials properties and methodology of research, analysis and modelling of materials structure and
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properties, materials manufacturing and processing, cleaner production, industrial management and
organisation, education, distance learning and research trends,
• Scientific Conference on Surface Engineering SE'2009, jointed with the 1st Workshop FORSURF in the
framework of the project on “Foresight of surface properties formation leading technologies of engineering
materials and biomaterials”,
• Scientific Conference on Computational Materials Science CMS'2009,
• Scientific Conference on Biomaterials and Bioengineering BIO'2009,
• Scientific Conference on Nanotechnology and Nanomaterials NANO'2009,
• Scientific Conference on Polymers’ Technologies and Recycling PTR'2009.
The COMMENT'2009 Worldwide Congress is accompanied by:
• Scientific-Technical Conference QMSEDU'2009 on Certificated and uncertificated quality management
systems in education,
• 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.
A very important accompanying event of the COMMENT'2007 Worldwide Congress is again the Congress of
Scientific Circles CO-KÓŁ, which took place in Gliwice, Poland in the period preceding the main event.
I wish fruitful debates and time nicely spent in Poland to all the COMMENT’2009 Worldwide Congress
delegates. The visit in the very historic Gdańsk will be conducive to it. However, I am convinced the most important
reason for the satisfaction in the COMMENT’2009 Worldwide Congress will be the participation in very attractive
scientific and content-related debates in the Plenary Sessions, and also the active participation in the Poster Sessions. I
wish that my conviction was shared with as great number of COMMENT’2009 Worldwide Congress delegates as
possible.
In that place with great pleasure I would like to thank the P.T. Authors of lectures and papers included in the
Congress Programme for the efforts put in their preparation, the reviewers for their evaluation, the members of the
Editorial Office for their outworking and preparation for print. I hope that this activity will bring advantages to all
COMMENT’2009 Worldwide Congress delegates. The special thanks goes to Fellows of the World Academy of
Materials and Manufacturing Engineering and the Members of the Association of Computational Materials Science
and Surface Engineering, who personally and numerously participate in the COMMENT'2009 Worldwide Congress,
taking in that way the patronage of those institutions over that important worldwide scientific event. I would like to
thank Guests and Delegates who arrived from many world countries, including the ones from Europe and such remote
ones as: Brazil, Canada, the United States of America, Japan, China, Korea, Australia, Brunei, Malaysia, Tunisia,
Taiwan, Iran. I am proud similarly to many delegates from Poland that our country is so numerously visited by you for
what I thank you very much. The warm thanks goes to the broad team of my closest co-workers - the staff of the
Institute of Engineering Materials and Biomaterials and especially of the Division of Materials Processing
Technologies, Management and Computer Techniques in Materials Science of my mother Silesian University of
Technology in Gliwice, Poland for the efforts connected with all organisational activities put in the preparation the
COMMENT'2009 Worldwide Congress and the realisation of that important and big scientific event.
To the traditions of conferences of series on Achievements in Mechanical and Materials Engineering AMME,
organised at present in the framework of the COMMENT'2009 Worldwide Congress, the yearly handing of honorary
awards of the Prof. Fryderyk Staub Golden Owl for achievements in promoting the Polish science and higher
education on the international arena and achievements in collaboration with the Polish scientific community of
materials and manufacturing engineering to eminent scientists nominated by the Chapter belong. So far the very
prestigious awards have been achieved by outstanding scientists from many countries of the world in the following
order: Prof. M.H. Van de Voorde – Belgium, Prof. F.W. Travis – the United Kingdom, Prof. J.M. Torralba Castello –
Spain, Prof. M.H. Robert – Brazil, Prof. B.I. Tomov – Bulgaria, Prof. M.S.J. Hashmi – Ireland, Prof. Y. Katz – Israel,
Prof. M. Zitnansky - Slovakia, Prof. J. Kopač – Slovenia, Prof. B. Smoljan – Croatia, Prof. B. Levenfeld - Spain, Prof.
M. Rosso – Italy, Prof. J. Koutsky – Czech Republic, Prof. Y.T. Im – South Korea, Prof. P. Siffert - France, late Prof.
Y. Rudavskiy – Ukraine, Prof. J. Sokolowski - Canada, Prof. S. Fassois - Greece, and Prof. T. Haga – Japan, Prof.
G.M. Drapak – Ukraine, Prof. M.J. Tan – Singapore, Prof. P.K.D.V. Yarlagadda – Australia, Prof. H. H. Cheng –
Taiwan and Prof. Franc Cus – Slovenia. Many of them participate constantly also this year in the COMMENT'2009
Worldwide Congress. For a quarter of a century Prof. Fryderyk Staub Dr h.c. directed the Department of Materials
Science of the Silesian University of Technology which traditions took successively created institutes: ca. 35 years ago
of Materials Science, and 12 years ago - of Engineering Materials and Biomaterials, one of the main
COMMENT’2009 Congress Organisers.
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I have a great honour to announce that honorary awards of the Prof. Fryderyk Staub Golden Owl for
achievements in promoting the Polish science and higher education on the international arena and achievements in
collaboration with the Polish scientific community of materials and manufacturing engineering in 2009 is achieved by
the outstanding scientists:
•
Prof. Gilmar Batalha from University of Sao Paulo, Sao Paulo, Brazil,
•
Prof. Emin Bayraktar from Supmeca/LISMMA-Paris School of Mechanical and Manufacturing
Engineering, St Ouen Cedex, France,
•
Prof. Stanislav Rusz from VSB Technical University of Otrava, Ostrava, Czech Republic.
On behalf of the members of the Chapter of the COMMENT'2009 Worldwide Congress delegates and my own
I congratulate and wish further successes in the scientific and organisational activeness to the awarded eminent
Scientists representing South America and Europe and also wish them happiness in their private lives and further years
in good health.
I would like to announce that for the third time the handing of the Professor Jan Adamczyk Honorary Award
of the World Academy of Materials and Manufacturing Engineering for a young scientist for a distinguished PhD or
DSc thesis will take place during this AMME’2009 Conference. Professor Jan Adamczyk, died suddenly in 2007, was
a Fellow of the WAMME, and for many years was the Director of the Institute of Materials Science and 9 years
Deputy Director of the Institute of Engineering Materials and Biomaterials of the Silesian University of Technology in
Gliwice, Poland.
It was decided that the first Professor Jan Adamczyk Honorary Award was handed to Dr Tomasz Tański 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 was 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 COMMENT’2009 Congress. I have a
great honour to announce that the Chapter hands this honorary award for 2009 to:
•
Dr Marek Kremzer (Poland)
for his PhD thesis on infiltrated aluminium alloys for porous sintered aluminium oxides prepared under my
personal supervisory. Dr Marek Kremzer was one of the last MSc students supervised personally by the late Prof. Jan
Adamczyk.
I congratulate him sincerely and I am happy even more because he belongs to the team of the youngest out of
my most outstanding Alumni.
I wish nice time spent in Poland and. I wish all the delegates the nice impressions from the stay in Poland and in
hospitable Gdańsk, very many scientific expressions to all COMMENT'2009 Worldwide Congress delegates, fruitful
scientific debates and new constant relationships of scientific cooperation.

Prof. L.A. Dobrzański Dr. H.C.
Chairman
of the Programme and Organising Committees
of the Worldwide Congress on Materials and Manufacturing
Engineering and Technology COMMENT’2009
President
of the World Academy of Materials and Manufacturing
Engineering WAMME
Gliwice - Gdańsk, May 2009

HIS NUMEROUS ACHIEVEMENTS INCLUDE:

 The 3rd prize, Arthur Rubinstein Prize founded by
Aniela Rubinstein and a special prize of the Kościuszko
Foundation in New York at the 2nd International
Competition for Young Pianists ”Arthur Rubinstein in
memoriam” in Bydgoszcz, Poland (1996),
 The laureate of the 30th Polish Piano Festival in Słupsk,
Poland (1996),
 The 1st prize and the prize for the best performance of
a concerto at the 4th F. Liszt National Piano Competition
in Wrocław, Poland (1997),
 The 3rd prize at the 7th F. Liszt International Piano
Competition ”Premio Mario Zanfi” in Parma, Italy (2000),
 The semi-finalist of the 53rd F. Busoni International Piano
Competition in Bolzano, Italy (2001),
 The finalist and the best Polish participant of the 2nd
F. Liszt International Piano Competition in Wrocław,
Poland (2002),
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 The 2nd prize at the Young Musicians' Festival in Gdańsk,
Poland (2002),
 The finalist of the 9th International Piano Competition ”Citta
di Pinerolo”, Italy (2003),
 The finalist of the 43rd European Piano Competition
“Arcangelo Speranza” in Taranto, Italy (2005),
 The 3rd prize at the 6th International Piano Seiler
Competition in Palermo, Italy (2005),
 The 3rd prize at the 3rd F. Liszt International Piano
Competition in Wrocław, Poland (2005).

He was given scholarships granted by the foundations and
Polish institutions and prizes awarded by the Prime Minister
and the Minister of Culture of the Republic of Poland. In 2004
he received a Kay Meek Scholarship awarded for the most
outstanding student of the Vancouver Academy of Music.
Wojciech Waleczek was awarded by the presidents of
Katowice and Gliwice as well as by the Regional Council of the
Silesian Province.
He has performed as a soloist with the orchestras of
the following philharmonics: Kalisz, Karlovy Vary, Kielce,
Lublin, Opole, Pomeranian, Rzeszów, Torun, Szczecin,
Wrocław, Zabrze, Polish Chamber Philharmonic Sopot,
Capella Bydgostiensis, Beethoven Academy Orchestra and
National Chamber Orchestra of Moldova. He co-operated
with many conductors, including: M. J. Blaszczyk, G. Chmura,
M. Dworzynski, I. Hobson, Chang Joon-Gun, S. Chrzanowski,
M. Gawronski, Cz. Grabowski, J. Kosek, M. Lebel, O. Palymsky,
M. Pijarowski, W. Rajski, Z. Rychert, J. Salwarowski, M. Smolij,
M. Sugar, P. Veneri, M. Wolniewski, J. M. Zarzycki.
Wojciech Waleczek gives a lot of concerts in Poland and
abroad. He performed in Belgium, Netherlands, Germany, Switzerland, the Czech Republic, Slovakia, Romania,
Moldova, Russia, Canada, France, Italy, Hungary, Lithuania,
Japan, and in the United States of America receiving new
invitations. His play is admired both by critics and the public.
In 1999 he was invited to take part in the international
conference ”Liszt 2000” in Budapest.
He made a number of radio and television recordings.
There are several piano concertos in his repertoire, over
a hundred of solo compositions as well as chamber pieces
ranging from the Baroque up to the contemporary music.

PROGRAMME:
F. Chopin - Andante spianato and Grand Polonaise in E flat Major op. 22

Pianist, born in 1980, one of the most outstanding young artists in Poland He has graduated with distinction from the Karol Szymanowski
Academy of Music inKatowice in piano class of
Prof. Zbigniew Raubo in 2003. He continued his
studies with Prof. Lee Kum-Sing in the Vancouver Academy of Music, Canada. During masterclasses he worked with Andrei Jasinski, Andree
Laplante, Victor Mershanov, Jean Micault and
Alexey Orlovetzky.

F. Liszt - Six chants polonais S. 480 from 17 Polish Songs op. 74, by Chopin
- The Wish
- Spring
- The Ring
- Merrymaking
- My Darling
- The Bridegroom
F. Chopin - Etude in C minor op. 10 no 12 (”Revolutionary”)
H. Mancini - Moon River (self arrangement)
G. Gershwin - The Man I Love (with Karolina Hein - vocal)
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Dr Janusz Mazurkiewicz
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Mr Piotr Zarychta, MSc

COMMENT Congress Chairman
Secretary
FORSURF Workshop Co-ordinator
QMSEDU Conference Co-ordinator
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ACCOMPANYING EVENTS

•

Handing honorary awards of the Prof. Fryderyk Staub Golden Owl for 2009 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 2009

•

Scientific-Technical Conference QMSEDU'2009 on Certificated and uncertificated quality management
systems in education

•

The 1st Workshop FORSURF in the framework of the project on “Foresight of surface properties
formation leading technologies of engineering materials and biomaterials” financed in the framework of
the Innovative Economy of the National Cohesion Strategy and the European Regional Development
Fund of the European Union

•

The Congress of Students' Scientific Circles CO-KÓŁ

•

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

ADDRESS OF THE CONGRESS

The Worldwide Congress on
Materials and Manufacturing
Engineering and Technology
COMMENT'2009

BANK ACCOUNT NUMBER
Stowarzyszenie Komputerowej
Account name Nauki o Materialach i Inzynierii
Powierzchni
Bank name

ING Bank Slaski

Bank address

ul. Zwyciestwa 28, 44-100 Gliwice,
Poland

Account
PL76105012981000002300809767
number/
(PLN)
IBAN CODE
Until 14th June 2009
COMMENT'2009 Congress Secretariat
Institute of Engineering Materials and Biomaterials,
Silesian University of Technology
ul. Konarskiego 18a (room 366)
44-100 Gliwice, Poland
Fax:
+48 32 237 14 30
E-mail:
comment.info@polsl.pl
Home page:
http://www.comment.org.pl

Since 14th June 2009

Swift code

INGBPLPW

Required
remark

COMMENT'2009, delegate's first
and last names, registration no.

Taxpayer
identification 631-24-70-612
number (NIP)

CONGRESS VENUE
The Congress Rooms of Mercure Hevelius Hotel
in Gdańsk in the period of 14th-17th June 2009

OFFICIAL LANGUAGE
English

Phone:
Fax:
E-mail:

Mercure Hevelius Hotel
St. Jana Heweliusza 22
80-890 Gdańsk, Poland
+48 58 321 00 00
+48 58 321 00 20
mer.hevelius@orbis.pl

PROCEEDINGS
Congress Proceedings are handed
over to delegates at the registration.
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Main information on organisation of the COMMENT’2009 Congress

PRESENTATIONS TIME LIMITS

General time limits of presentations are as
follows:
opening lectures – 20 minutes,
award holders’ lectures – 20 minutes,
general lectures – 20 minutes.

REGISTRATION
14th June 2009 at 1600 - 1900
Reception - Hevelius Mercure Hotel
ACCOMMODATION, TRANSPORTATION
AND MEALS
Since 14th-17th June 2009

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

Mercure Hevelius Hotel
St. Jana Heweliusza 22
80-890 Gdańsk, Poland
+48 58 321 00 00
+48 58 321 00 20
mer.hevelius@orbis.pl

MULTIMEDIA DESK

multimedia projectors.

Organisers ensure accommodation and meals for
the delegates of the COMMENT'2009 Congress on
14th June (supper) to 17th June (lunch) 2009 in the
Mercure Hevelius Hotel, Gdańsk, Poland. Rooms in

POSTER SESSIONS

Hotel should be left till 12:00. Luggage should be
left in the left luggage office of the reception of the
Hotel.

Multimedia desk will assist all speakers with

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.

ADDITIONAL ACCOMMODATION
In order to book a room in the Mercure Hevelius
Hotel before 14th June and/or keep it on 17th June
2009 after 12:00, it is necessary to indicate the
suitable dates in the accommodation and additional
services form during the on-line registration and pay
the additional charge per each additional night
(without meals) which will be added automatically
to a given delegate receipt.
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GENERAL COMMENT’2009
DAY SCHEDULE

SUNDAY
14th June 2009
Special Day schedule

MONDAY
15th June 2009

7:00– 09:00
BREAKFAST

Breakfast

9:30-10:00
Walk to Artus Court
09:00 – 10:45
SESSIONS

10:45 – 11:15
COFFEE BREAK

09:00 – 13:00
POSTER
SESSION
10:00-13:00
Opening Ceremony
with the Concert in Artus Court

11:15 – 13:00
SESSIONS

13:00 – 15:00
LUNCH

Lunch

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

General Session
AMME A

15:00 – 19:00
POSTER
SESSION

17:15 – 19:00
SESSIONS

20:00
DINNER

QMSEDU
Session 01

Coffee break
16:00 – 19:00
Reception
Mercure Hevelius Hotel
in Gdańsk

Plenary Session
AMME B
Opening
Ceremony of
Poster Sessions

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

* only for delegates who have received the special invitations
** in the front of the Conference Rooms

Poster
Session I
Entresol**

QMSEDU
Session 02

19:30-20:00
Walk along the Old Town
20:00-23:00
Banquet Dinner in Town Councilors'
Restaurant* (official dress code)

19

General COMMENT’2009 Congress Timetable

CONGRESS TIMETABLE

Plenary
Session
AMME C

TUESDAY
16th June 2009

WEDNESDAY
17th June 2009
Special Day schedule

Breakfast

Breakfast

Plenary Session NANO
Plenary Session PTR

FORSURF QMSEDU
Panel 01 Seminary 01

Poster Session IV
BIO

10:30 – 10:45
Closing Ceremony

Coffee break

Poster
Session II
Entresol**

10:45 – 11:15
Coffee break
12:00 – 13:00
Lunch

Plenary
Session CMS

FORSURF QMSEDU
Panel 02 Seminary 02

13:00 – 14:30
Lunch
14:30 – 16:15

Plenary
Session
CAM3S

14:30 – 16:15
Poster
General Assembly of World Session III
Entresol**
Academy MME

16:15-16:45
Bus transfer
17:00-17:30
Organ concert in the Cathedral Church in Gdańsk Oliwa
17:30-18:30
Bus transfer
18:30-23:00
DRAGON galleon cruise on the Baltic Sea with a
folkloristic dinner *
(informal and windproof dress code)
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14th June 2009

SUNDAY

Mercure Hevelius Hotel, Gdansk

Time

Schedule

1600 – 1900

Registration - Mercure Hevelius Hotel, Gdansk

2000 – 2200

Welcome and Coctail Dinner - Mercure Hevelius Hotel, Gdansk
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15th June 2009

MONDAY

Artus Court, Gdansk
Mercure Hevelius Hotel, Gdansk

Time

Schedule

730 – 900

Breakfast

900 – 1300

Opening Ceremony with the Concert, Artus Court, Gdansk

1300 – 1500

Lunch

1500 – 1645

General Session AMME A

1645 – 1715

Coffee break

1715 – 1900

Plenary Session AMME B
Opening of Poster Sessions

1500 – 1900

Poster Session I

1930 – 2000

Walk along the Old Town

2000

QMSEDU Session 01

QMSEDU Session 02

Banquet Dinner in Town Councillors' Restaurant
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I. OPENING CEREMONY
1000 – 1300

Monday 15th June 2009
Artus Court, Gdansk

Chairpersons:
Prof. Leszek A. Dobrzanski (Poland)
Prof. Maria H. Robert (Brazil)
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 Congress
I.2. Handing the honorary awards of the Prof. Fryderyk Staub Golden Owl for 2009 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. Gilmar Ferreira Batalha (Brazil)
Prof. Emin Bayraktar (France)
Prof. Stanislav Rusz (Czech Republic)
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 2009
Dr Marek Kremzer (Poland)
I.4. Opening occasional speeches
I.5. Opening lectures
Prof. Yong-Taek Im (Korea)
Co-authors: Lee H.C. (Daejeon, Korea), Choic S.J. (Daejeon, Korea), Jung K.H. (Daejeon, Korea)
Application of element deletion method for numerical analyses of cracking (1.185)
Prof. Janez Kopac (Slovenia)
Achievements of sustainable manufacturing by machining (1.195)
Prof. Ayodele Olofinjana (Brunei)
Co-author: Tan K.S. (Bandar Seri Begawan, Brunei)
Achieving combined high strength and high conductivity in re-processed Cu-Cr alloy (1.146)
I.6. Concert
Wojciech Waleczek (Poland) – Frederic Chopin’s piano concert
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II. GENERAL SESSION AMME A
00

45

15 – 16

Monday 15th June 2009
Mercure Hevelius Hotel, Gdansk
“Gdańska” Room

Chairpersons:
Prof. Yong-Taek Im (Korea)
Prof. Janez Kopac (Slovenia)

II.1.

Batalha G.F. (Campinas, Brazil)
Award holding lecture
Co-authors: Silva I.B. (Campinas, Brazil), Stipkovic Filho M. (Sao Paulo, Brazil), Ceccarelli F.Z. (Warsaw, Poland),
Anjos J.B. (Warsaw, Poland), Fesz M. (Tczew, Poland)
Integrated product and process system with continuous improvement in the auto parts industry (1.191)

II.2.

Bayraktar E. (Paris, France)
Award holding lecture
Co-author: Da silva Botelho T. (St-Ouen, France)
A comprehensive study: Damage initiation mechanism in elastomeric composites (1.250)

II.3.

Rusz S. (Ostrava, Czech Republic)
Award holding lecture
Co-authors: Malanik K. (Dobra, Czech Republic), Dutkiewicz J. (Cracow, Poland), Cizek L. (Ostrava, Czech
Republic), Skotnicova I. (Ostrava, Czech Republic), Hluchnik J. (Ostrava, Czech Republic)
Influence of change of direction of deformation at ECAP technology on achieved UFG in AlMn1CU alloy (1.181)

II.4.

Kremzer M. (Gliwice, Poland)
Award holding lecture
Co-authors: Dobrzanski L.A. (Gliwice, Poland), Nowak J. (Gliwice, Poland), Nagel A. (Aalen, Germany)
Aluminium matrix composites fabricated by infiltration method (1.167)

II.5.

Dobrzanska-Danikiewicz A. (Gliwice, Poland)
FORSURF Project Presentation
Main assumptions of the foresight of surface properties formation leading technologies of engineering materials and
biomaterials (1.249)
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III. PLENARY SESSION AMME B
OPENING OF POSTER SESSIONS
15
17 – 1900

Monday 15 th June 2009
Mercure Hevelius Hotel, Gdansk
“Gdańska” Room

Chairpersons:
Prof. Gilmar Ferreira Batalha (Brazil)
Prof. Bozo Smoljan (Croatia)

III.1. Robert M. H. (Campinas, Brazil)
Co-author: Galdino A.G.S. (Campinas, Brazil)
Investigations on the suitability of some ferrous alloys or semi-solid processing (1.251)

III.2. Nowacki J. (Szczecin, Poland)
Ferritic-austenitic steel and its weldability in large size constructions (1.42)

III.3. Smoljan B. (Rijeka, Croatia),
Co-authors: Iljkic D. (Rijeka, Croatia), Hanza S.S. (Rijeka, Croatia)
Computer simulation of working stress of heat treated steel specimen (1.174)

III.4. Rosso M. (Torino, Italy)
Plasma nitriding applied to stainless steels (1.200)

III.5. Dobrzanski L.A. (Gliwice, Poland), Bonek M. (Gliwice, Poland)
Special presentation:
The topics and groups of authors participating in the Poster Sessions
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16th June 2009

TUESDAY

Mercure Hevelius Hotel, Gdansk

Time

Schedule

730 – 900

Breakfast

900 – 1045

Plenary Session AMME C

1045 – 1115

Coffee break

1115 – 1300

Plenary Session CMS

900 – 1300

FORSURF Panel 01

QMSEDU Seminary 01

FORSURF Panel 02

QMSEDU Seminary 02

Poster Session II

1300 – 1430

Lunch

1430 – 1615

Plenary Session CAM3S

1430 – 1615

Poster Session III

1615 – 1645

Bus transfer

1700 – 1730

Organ concert in the Cathedral Church in Gdansk Oliwa

1730 – 1830

Bus transfer

1830 – 2300

DRAGON galleon cruise on the Baltic Sea with a folkloristic dinner

General Assembly of the World Academy Materials
Manufacturing Engineering
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IV. PLENARY SESSION AMME C

Tuesday 16th June 2009
Mercure Hevelius Hotel, Gdansk
“Gdańska” Room

900 – 1045

Chairpersons:
Prof. Emin Bayraktar (France)
Prof. Jerry Sokolowski (Canada)

IV.1. Haga T. (Osaka, Japan)
Co-authors: Nakamura R. (Osaka, Japan), Kumai S. (Tokyo, Japan), Watari H. (Gunma, Japan)
Clad strip casting by a twin roll caster (1.108)

IV.2. Kim D.C. (Incheon, Korea)
Co-authors: Park H.J. (Seoul, Korea), Hwang I.S. (Incheon, Korea), Kang M.J. (Incheon, Korea)
Resistance spot welding of aluminum alloy sheet 5J32 using SCR type and inverter type power supplies (1.60)

IV.3. Spina R. (Bari, Italy)
Co-author: Tricarico L. (Bari, Italy)
Mechanical strength of Fe/Al structural transition joints subject to thermal loading (1.110)

IV.4. Esnaola J.A. (Mondragon, Spain)
Co-authors: Torka I. (Mondragon, Spain), Galdos L. (Mondragon, Spain), Garcia C. (Mondragon, Spain)
Determination of the optimum forming conditions for warm tube hydroforming of ZM21 magnesium alloy (1.171)

IV.5. Ying Pio L. (Kuala Lumpur, Malaysia)
Evaluation of Al-5Ti-1B and Al-10Sr in LM6 sand castings (1.14)
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V. PLENARY SESSION CMS
1115 – 1300

Tuesday 16 th June 2009
Mercure Hevelius Hotel, Gdansk
“Gdańska” Room

Chairpersons:
Prof. Stanislav Rusz (Czech Republic)
Prof. Ming-Jen Tan (Singapore)

V.1.

Qamar S.Z. (Al Khoudh, Oman)
FEM study of extrusion complexity and dead metal zone (1.8)

V.2.

Okrajni J. (Katowice, Poland)
Thermo-mechanical fatigue conditions of power plant components (1.57)

V.3.

Cholewa M. (Gliwice, Poland)
Co-author: Dziuba Kaluza M. (Gliwice, Poland)
Analysis of structural properties of aluminium skeleton castings regarding the crystallization kinetics (1.238)

V.4.

Buchacz A. (Gliwice, Poland)
Investigation of flexibly vibrating subsystem of mechatronic system (1.48)

V.5.

Wrobel G. (Gliwice, Poland)
Co-authors: Kaczmarczyk J. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Rojek M. (Gliwice, Poland)
Numerical models of polymeric composite to simulate fatigue and ageing processes (1.209)
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Tuesday 16th June 2009

VI. PLENARY SESSION CAM3S
1430 – 1615

Mercure Hevelius Hotel, Gdansk
“Gdańska” Room

Chairpersons:
Prof. Ayodele Olofinjana (Brunei)
Prof. Roberto Spina (Italy)

VI.1. Stoic A. (Slavonski Brod, Croatia)
Co-authors: Kopac J. (Ljubljana, Slovenia), Ergic T. (Slavonski Brod, Croatia), Duspara M. (Slavonski Brod, Croatia)
Turning conditions of Ck 45 steel with alternate hardness zones (1.106)

VI.2. Gonzaga R. A. (Pamplona, Spain)
Co-authors: Martinez P. (Pamplona, Spain), Perez A. E. (Pamplona, Spain), Villanueva P. (Pamplona, Spain)
Mechanical properties dependency of the pearlite content of ductile irons (1.199)

VI.3. Coppini N.L. (Sao Paulo, Brazil)
Co-authors: Dutra J.C. (Sao Paulo, Brazil), dos Santos E.C. (Sao Paulo, Brazil)
New approach for applications of machinability and machining strength (1.183)

VI.4. Cwiek J. (Gliwice, Poland)
Plasma nitriding as a prevention method against hydrogen degradation of steel (1.239)

VI.5. Tan M.J. (Singapore, Singapore)
Co-author: Jahromi M.T. (Singapore, Singapore)
Effects of sintering on Y2O3-doped CeO2 (1.67)

29

Detailed Programme

FORSURF Panel 01
900 – 1045, Tuesday 16th June 2009

“Dominikańska&Mariacka” Rooms

Foresight of surface properties
formation leading technologies
of engineering materials and biomaterials

Moderator:
Prof. Leszek A. Dobrzanski (Poland)

01.1. M. Bonek, T. Tanski, K. Labisz
Laser surface modification technologies

01.2. K. Golombek, D. Pakula, J. Mikula, W. Kwasny
PVD and CVD technologies for surface processing of engineering materials

01.3. A. Zarychta, M. Polok-Rubiniec, J. Cwiek, G. Krawczyk
Chemical heat treatment as a useful technology in formation of surface properties on engineering materials

01.4. A. Kloc-Ptaszna, M. Adamiak, G. Matula, K. Lukaszkowicz
Other technologies for structure and properties forming of surfaces of engineering and biomedical materials

01.5. G. Wrobel, J. Stabik, L. Wierzbicki
Surface treatment of polymeric materials and polymeric coatings

01.6. J. Madejski, W. Sitek, A. Sliwa, J. Trzaska, W. Kwasny, M. Sroka
Application of various modelling techniques for assessment of coatings performance

01.7. M. Bonek, K. Golombek, A. Polok, J. Mikula, Z. Brytan, M. Sroka
Wear conditions effect on engineering materials surface properties
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FORSURF Panel 02
1115 – 1245, Tuesday 16th June 2009

“Dominikańska&Mariacka” Rooms

Foresight of surface properties
formation leading technologies
of engineering materials and biomaterials

Moderator:
Prof. Leszek A. Dobrzanski (Poland)
02.1. T. Tanski, L. Reimann, B. Tomiczek
Forming technology of biomaterials surface properties
02.2. K. Labisz, J. Konieczny, J. Hajduczek
Challenges and new development directions of surface properties and structure of contemporary structural metallic materials
02.3. M. Kremzer, A. Wlodarczyk-Fligier, M. Krupinski, M. Gorniak
Solutions for surface properties improvement and development of non-metallic structural materials
02.4. J. Mazurkiewicz, J. Mikula
Surface engineering applications in formation of structure and properties of tool materials
02.5. B. Ziebowicz, A. Drygala, M. Drak, J. Konieczny, A. Wydrzynska
Innovative possibilities of modern engineering functional materials surface’s forming
02.6. B. Tomiczek, M. Kremzer, P. Jarka
Surface engineering of nanometerials
02.7. J. Madejski, W. Sitek, A. Sliwa, J. Trzaska, W. Kwasny, A. Polok, M. Sroka, E. Jonda
Surface properties and wear prediction using computational surface engineering tools

FORSURF Panel
OFFICIAL CLOSING
1245 – 1300, Tuesday 16th June 2009

“Dominikańska&Mariacka” Room

Chairman:
Prof. Leszek A. Dobrzanski (Poland)
Official closing of the 1st Workshop on “Foresight of surface properties formation leading technologies
of engineering materials and biomaterials”.

Detailed Programme

WEDNESDAY
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17th June 2009
Mercure Hevelius Hotel, Gdansk

Time

Schedule

730 – 900

Breakfast

900 – 1030

Plenary Session NANO

900 – 1030

Plenary Session PTR

900 – 1030

Poster Session IV BIO

1030 – 1045

Closing Ceremony

1045 – 1115

Coffee break

1200 – 1300

Lunch
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VII. PLENARY SESSION NANO
PLENARY SESSION PTR
00
9 – 1030

Wednesday 17th June 2009
Mercure Hevelius Hotel, Gdansk
“Gdańska” Room

Chairpersons:
Prof. Mario Rosso (Italy)
Prof. Jerzy Nowacki (Poland)

VII.1. Cizek L. (Ostrava, Czech Republic)
Co-authors: Greger M. (Ostrava, Czech Republic), Vodarek V. (Ostrava, Czech Republic), Kander L. (Ostrava, Czech Republic)
Influence of severe plastic deformation by the ECAP method on structure and properties of the P2-04BCh steel (1.243)
VII.2. Maciel T.M.M. (Campina Grande, Brazil)
Evaluation of the mechanical properties of ceramic joint using amorphous ribbons as filler metals (1.153)

VII.3. Zenkiewicz M. (Bydgoszcz, Poland)
Co-authors: Rytlewski P. (Bydgoszcz, Poland), Moraczewski K. (Bydgoszcz, Poland), Stepczynska M. (Bydgoszcz,
Poland), Karasiewicz T. (Bydgoszcz, Poland), Richert J. (Torun, Poland), Ostrowski W. (Biale Blota, Poland)
Effect of multiple injection moulding on some properties of polycarbonate (1.175)
VII.4. Weszka J. (Zabrze, Poland)
Co-authors: Hajduk B. (Gliwice, Poland), Jurusik J. (Zabrze, Poland)
Influence of LCVD technological parameters on properties of polyazomethine thin films (1.236)
VII.5. Hocheng H. (Hsinchu, Taiwan)
Co-author: Wen T.-T. (Hsinchu, Taiwan)
Imprint of microlens arrays assisted by electromagnetic force (1.148)

Detailed Programme

VIII. CLOSING CEREMONY
1030 – 1045
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Wednesday 17th June 2009
Mercure Hevelius Hotel, Gdansk
“Gdańska” Room

Chairpersons:
Prof. Leszek A. Dobrzanski (Poland)
Prof. Maria H. Robert (Brazil)
Prof. Hong Hocheng (Taiwan)

VIII.1. Prof. Leszek A. Dobrzanski (Poland)
Closing Address of the Chairman of the Programme and Organising Committees of the COMMENT'2009 Congress
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MONDAY
POSTER SESSION I
1500 – 1900

15th June 2009
Entresol in the front of the Conference Rooms

Session commissioners:
Dr Grzegorz Matula (Poland)
Dr Waldemar Kwasny (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.

Bhargava R.R. (Roorkee, India), Setia A. (Roorkee, India)
Crack arrest saturation model under combined electrical and mechanical loadings (1.129)
Cizek L. (Ostrava, Czech Republic), Hanus A. (Ostrava, Czech Republic), Blahoz O. (Ostrava, Czech Republic),
Tanski T. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Prazmowski M. (Opole, Poland), Pawlica L. (Louka
u Litvinova, Czech Republic)
Structure and mechanical properties of Mg-Si alloys at elevated temperatures (1.228)
Daymi A. (Tunis, Tunisia), Boujelbene M. (St-Quen, France), Linares J.M. (Marseille, France), Bayraktar E. (StQuen, France), Ben Amara A. (Tunis, Tunisia)
Influence of workpiece inclination angle on the surface roughness in ball end milling of the titanium alloy Ti-6Al-4V
(1.213)
Daymi A. (Tunis, Tunisia), Boujelbene M. (St-Quen, France), Bayraktar E. (St-Quen, France), Ben Amara A. (Tunis,
Tunisia)
Surface roughness of hip prosthesis in high speed turning of Ti-6Al-4V (1.214)
Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), Konieczny J. (Gliwice, Poland), Kwasny W.
(Gliwice, Poland), Pawlyta M. (Gliwice, Poland)
Structure of TiBN coatings deposited onto cemented carbides and sialon tool ceramics (1.134)
Dobrzanski L.A. (Gliwice, Poland), Krol M. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Maniara R. (Gliwice,
Poland)
Effect of cooling rate on the solidification behavior of magnesium alloys (1.221)
Dobrzanski L.A. (Gliwice, Poland), Zukowska L. (Gliwice, Poland), Mikula J. (Gliwice, Poland), Golombek K.
(Gliwice, Poland), Podstawski P. (Gliwice, Poland)
Functional properties of the sintered tool materials with (Ti,Al)N coating (1.261)
Haga T. (Osaka, Japan), Mtsuo M. (Osaka, Japan), Kunigo D. (Osaka, Japan), Hatanaka Y. (Osaka, Japan),
Nakamuta R. (Osaka, Japan), Watari H. (Gunma, Japan), Kumai S. (Yokohama, Japan)
Roll casting of 5182 aluminum alloy (1.135)
Hoffmann C. (Konstanz, Germany), Gumpel P. (Konstanz, Germany)
Pitting corrosion in the wet section of the automotive exhaust systems (1.101)
Jezierski J. (Gliwice, Poland), Janerka K. (Gliwice, Poland)
Powder pneumatic injection as a tool for wastes utilization (1.157)
Kalinowska-Ozgowicz E. (Gliwice, Poland), Kurc A. (Gliwice, Poland)
The influence of the martensite α’ phase occurring in the structure of cold rolled austenitic Cr-Ni steel on its
mechanical properties (1.97)
Karkoszka T. (Gliwice, Poland), Horonowicz J. (Gliwice, Poland)
Kaizen philosophy a manner of continuous improvement of processes and products (1.263)
Kwasny W. (Gliwice, Poland)
A modification of the method for determination of the surface fractal dimension and multifractal analysis (1.258)
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A.14. Maciel T.M.M. (Campina Grande, Brazil)
Influence of preheating temperature and welding process on the microstructure and microhardness of API 5L X80
welded joint (1.176)
A.15. Madejski J. (Gliwice, Poland)
Cooperating agents approach to task execution planning (1.265)
A.16. Mar N.S.S. (Brisbane, Australia), Fookes C. (Brisbane, Australia), Yarlagadda P.K.D.V (Brisbane, Australia)
Design of automatic vision-based inspection system for solder joint segmentation (1.156)
A.17. Matula G. (Gliwice, Poland)
Study on steel matrix composites with (Ti,Al)N gradient PVD coatings (1.266)
A.18. Matula G. (Gliwice, Poland), Jardiel T. (Madrid, Spain), Levenfeld B. (Madrid, Spain), Varez A. (Madrid, Spain)
Application of powder injection moulding and extrusion process to manufacturing of Ni-YSZ anodes (1.163)
A.19. Mrowka-Nowotnik G. (Rzeszow, Poland)
Intermetallic phase particles in cast AlSi5Cu1Mg and AlCu4Ni2Mg2 aluminium alloys (1.210)
A.20. Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Griner S. (Gliwice, Poland), Stoklosa Z. (Katowice,
Poland)
Structure and soft magnetic properties of Fe72B20Si4Nb4 bulk metallic glasses (1.117)
A.21. Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Griner S. (Gliwice, Poland), Dercz G. (Katowice,
Poland), Hanc A. (Katowice, Poland)
Crystallization of Fe72B20Si4Nb4 metallic glasses ribbons (1.123)
A.22. Ozgowicz W. (Gliwice, Poland), Kurc A. (Gliwice, Poland)
The effect of the cold rolling on the structure and mechanical properties in austenitic stainless steels type 18-8 (1.95)
A.23. Ozgowicz W. (Gliwice, Poland), Kurc A. (Gliwice, Poland)
Structure and properties of forming austenitic X5CrNi18-9 stainless steel in a cold working (1.96)
A.24. Pervez T. (Al Khoudh, Oman), Qamar S.Z. (Al Khoudh, Oman), Siddiqui R.A. (Al Khoudh, Oman), van de Velden M.
(Al Khoudh, Oman)
Effect of exposure on material response of a swelling elastomer (1.10)
A.25. Qamar S.Z. (Al Khoudh, Oman)
Effect of heat treatment on mechanical properties of H11 tool steel (1.9)
A.26. Sliwa A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland)
Finite element method application for modelling of mechanical properties (1.247)
A.27. Sliwa A. (Gliwice, Poland), Mikula J. (Gliwice, Poland), Golombek K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
FEM modelling of internal stresses in PVD coated FGM (1.259)
A.28. Strittmatter J. (Konstanz, Germany), Gumpel P. (Konstanz, Germany), Zhigang H. (Zhenjiang City, China)
Long-time stability of shape memory actuators for pedestrian safety system (1.99)
A.29. Swider J. (Gliwice, Poland), Hetmanczyk M. (Gliwice, Poland)
The visualization of discrete sequential systems (1.215)
A.30. Thamizhmanii S. (Batu Pahat, Malaysia), Rosli A. (Batu Pahat, Malaysia), Hasan S. (Batu Pahat, Malaysia)
A study of minimum quantity lubrication on Inconel 718 steel (1.143)
A.31. Thamizhmanii S. (Batu Pahat, Malaysia), Rosli A. (Batu Pahat, Malaysia), Hasan S. (Batu Pahat, Malaysia)
A conceptual review on an employee empowerment in TQM practice (1.206)
A.32. Wierzbinska M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland)
The influence of long-lasting annealing on microstructure of AlCu4Ni2Mg2 alloy (1.218)
A.33. Zielinska M. (Rzeszow, Poland), Kubiak K. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland)
Surface modification, microstructure and mechanical properties of investment cast superalloy (1.219)
A.34. Zolkiewski S. (Gliwice, Poland)
Dynamical flexibility of the free-free damped rod in transportation (1.119)
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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.

Boujelbene M. (Paris, France), Bayraktar E. (Paris, France), Tebni W. (Paris, France), Ben Salem S. (Tunis, Tunisia)
Influence of machining parameters on the surface integrity in electrical discharge machining (1.202)
Brytan Z. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Actis Grande M. (Torino, Italy), Rosso M. (Torino, Italy)
Characteristic of vacuum sintered stainless steels (1.151)
Cizek L. (Ostrava, Czech Republic), Greger M. (Ostrava, Czech Republic), Juricka I. (Ostrava, Czech Republic), Kocich R. (Ostrava,
Czech Republic), Pawlica L. (Ostrava, Czech Republic), Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland)
Structure and properties of alloys of the Mg-Al-Zn system (1.226)
Cus F. (Maribor, Slovenia), Balic J. (Maribor, Slovenia), Zuperl U. (Maribor, Slovenia)
Hybrid ANFIS-Ants system based optimization of turning parameters (1.54)
Dobrzanski J. (Gliwice, Poland), Zielinski A. (Gliwice, Poland), Sroka M. (Gliwice, Poland)
The influence of simultaneous impact of temperature and time on the properties and structure of X10CrWMoVNb9-2
steel (1.248)
Dobrzanski L.A. (Gliwice, Poland), Malara S. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Klimpel A. (Gliwice,
Poland), Janicki D. (Gliwice, Poland)
Laser surface treatment of magnesium alloys with silicon carbide powder (1.222)
Dobrzanski L.A. (Gliwice, Poland), Malara S. (Gliwice, Poland), Domagala J. (Gliwice, Poland), Tanski T. (Gliwice,
Poland), Golombek K. (Gliwice, Poland)
Influence of the laser modification of surface on properties and structure of magnesium alloys (1.223)
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 cast magnesium alloys (1.224)
Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Cizek L. (Ostrava, Czech Republic), Madejski J.
(Gliwice, Poland)
Selection of heat treatment condition of the Mg-Al-Zn alloys (1.90)
Dobrzanski L.A. (Gliwice, Poland), Drak M. (Gliwice, Poland), Ziebowicz B. (Gliwice, Poland)
Manufacturing, properties and application of composite materials with specific magnetic properties (1.19)
Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland), Panek P. (Cracow, Poland), Lipinski M. (Cracow,
Poland), Zieba P. (Cracow, Poland)
Development of the laser method of multicrystalline silicon surface texturization (1.231)
Dobrzanski L.A. (Gliwice, Poland), Wydrzynska A. (Gliwice, Poland), Iesenchuk O. (Warsaw, Poland)
Intelligent epoxy matrix composite materials consisting of Tb0.3Dy0.7Fe1.9 magnetostrictive particulates (1.241)
Dobrzanski L.A. (Gliwice, Poland), Weszka J. (Gliwice, Poland), Pakula D. (Gliwice, Poland), Jarka P. (Gliwice,
Poland), Domanski M. (Zabrze, Poland), Jurusik J. (Zabrze, Poland)
Studying of kinetic growth of organic thin films (1.253)
Dobrzanski L.A. (Gliwice, Poland), Hajduczek J. (Gliwice, Poland), Kloc-Ptaszna A. (Gliwice, Poland)
Effect of the sintering parameters on structure of the gradient tool materials (1.254)
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B.15. Dobrzanski L.A. (Gliwice, Poland), Honysz R. (Gliwice, Poland)
Computer aid in examination of the chemical composition and treatment parameters influence on mechanical
properties of structural steels (1.245)
B.16. Dolata-Grosz A. (Katowice, Poland), Hufenbach W. (Dresden, Germany), Sleziona J. (Katowice, Poland), Gude M.
(Dresden, Germany), Czulak A. (Dresden, Germany)
Design, manufacture and technological verification of SiC/C composite stirrer (1.220)
B.17. Dudek-Burlikowska M. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
The Poka-Yoke method as an improving quality tool of operations in the process (1.240)
B.18. Grajcar A. (Gliwice, Poland), Krzton H.J. (Gliwice, Poland)
Effect of isothermal bainitic transformation temperature on retained austenite fraction in C-Mn-Si-Al-Nb-Ti TRIPtype steel (1.255)
B.19. Guminska M. (Gliwice, Poland), Madejski J. (Gliwice, Poland)
Assessment of the didactic measurement results using FCM type networks (1.262)
B.20. Huanca Cayo E. (Brasilia, Brazil), Absi Alfaro S.C. (Brasilia, Brazil)
GMAW process stability evaluation through acoustic emission by time and frequency domain analysis (1.182)
B.21. Hufenbach W. (Dresden, Germany), Gude M. (Dresden, Germany), Czulak A. (Dresden, Germany), Sleziona J.
(Katowice, Poland), Dolata-Grosz A. (Katowice, Poland), Dyzia M. (katowice, Poland)
Development of textile-reinforced carbon fibre aluminium composites manufactured with gas pressure infiltration
methods (1.244)
B.22. Janzekovic M. (Maribor, Slovenia), Brus M. (Maribor, Slovenia), Mursec B. (Maribor, Slovenia), Vindis P. (Maribor,
Slovenia), Cus F. (Maribor, Slovenia), Stajnko D. (Maribor, Slovenia)
Mastitis detection based on electric conductivity of milk (1.98)
B.23. Karim M.A. (Queensland, Australia)
A conceptual model for manufacturing performance improvement (1.192)
B.24. Kciuk M. (Gliwice, Poland), Kciuk S. (Gliwice, Poland), Turczyn R. (Gliwice, Poland)
Magnetorheological characterization of carbonyl iron based suspension (1.164)
B.25. Lenik K. (Lublin, Poland), Gauda K. (Lublin, Poland), Lenik Z. (Lublin, Poland)
Forecasting of durability of waterborne coatings in the machine industry (1.100)
B.26. Lisiecki A. (Gliwice, Poland), Klimpel A. (Gliwice, Poland), Grabowski A. (Katowice, Poland), Wieczorek J.
(Katowice, Poland)
Morphology of the surface layer of Ti6Al4V after diode laser surface nitriding (1.23)
B.27. Mahdavinejad R.A. (Tehran, Iran)
Heat loss optimization in CNC motors (1.22)
B.28. Mahdavinejad R.A. (Tehran, Iran)
Serial Architecture in CNC Machines (1.20)
B.29. Mahdavinejad R.A. (Tehran, Iran)
Introduction of serial architecture for small CNC facilities (1.21)
B.30. Michalska-Cwiek J. (Gliwice, Poland)
Enterprise’s evaluation according to the Polish Quality Award’s criteria (1.237)
B.31. Roszak M. (Gliwice, Poland)
Quality management in production system of heat operations (1.264)
B.32. Stajnko D. (Maribor, Slovenia), Janzekovic M. (Maribor, Slovenia), Brus M. (Maribor, Slovenia), Cus F. (Maribor, Slovenia)
The effect of direct seeding on the soil resistance and the silage corn yield (1.169)
B.33. Szewieczek D. (Gliwice, Poland), Karkoszka T. (Gliwice, Poland), Zajac A. (Gliwice, Poland)
Analysis of the clients’ satisfaction in the accredited laboratory (1.246)
B.34. Vindis P. (Pivola, Slovenia), Mursec B. (Pivola, Slovenia), Janzekovic M. (Pivola, Slovenia), Cus F. (Maribor, Slovenia)
The impact of mesophilic and thermophilic anaerobic digestion on biogas production (1.197)
B.35. Ziebowicz B. (Gliwice, Poland), Drak M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Corrosion resistance of the composite materials: nanocrystalline powder – polymer type in acid environment (1.230)
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C.4.
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C.7.

C.8.
C.9.
C.10.
C.11.
C.12.

C.13.
C.14.

C.15.

Bialas K. (Gliwice, Poland)
Reverse task of passive and active mechanical system in torsional vibrations (1.35)
Bilewicz M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Viana J.C. (Guimaraes, Portugal)
Morphological aspect of multilaminar PP composite (1.252)
Bociaga E. (Czestochowa, Poland), Jaruga T. (Czestochowa, Poland), Lubczynska K. (Czestochowa, Poland),
Gnatowski A. (Czestochowa, Poland)
Warpage of injection moulded parts as the result of mould temperature difference (1.188)
Dobrzanski L.A. (Gliwice, Poland), Jonda E. (Gliwce, Poland), Klimpel A. (Gliwice, Poland)
Laser surface treatment of the hot work tool steel with TaC and VC carbide powders (1.166)
Dobrzanski L.A. (Gliwice, Poland), Lukaszkowicz K. (Gliwice, Poland), Labisz K. (Gliwice, Poland)
Structure, texture and chemical composition of coatings deposited by PVD techniques (1.149)
Dobrzanski L.A. (Gliwice, Poland), Domagala J. (Gliwice, Poland), Malara S. (Gliwice, Poland), Tanski T. (Gliwice,
Poland), Kwasny W. (Gliwice, Poland)
Structure changes and mechanical properties of laser alloyed magnesium cast alloys (1.225)
Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Domagala J. (Gliwice, Poland), Bonek M. (Gliwice,
Poland), Klimpel A. (Gliwice, Poland)
Microstructure analysis of the modified casting magnesium alloys after heat and laser treatment (1.227)
Dziczkowski L.D. (Gliwice, Poland), Dziczkowska M.D. (Gliwice, Poland)
Hindrances associated with examination of two-layer structures with use of the eddy current method (1.70)
Gendarz P. (Gliwice, Poland), Rzasinski R. (Gliwice, Poland)
Project of a trenchless works tunneling machines ordered construction family (1.80)
Gnatowski A. (Czestochowa, Poland), Palutkiewicz P. (Czestochowa, Poland), Jaruga T. (Czestochowa, Poland)
Numerical analysis of strain state during creeping of thermoplastic polymer (1.47)
Gnatowski A. (Czestochowa, Poland), Palutkiewicz P. (Czestochowa, Poland), Lubczynska K. (Czestochowa, Poland)
Analysis of stress state during single point bending in DMTA examinations (1.187)
Gustof P. (Katowice, Poland), Hornik A. (Katowice, Poland)
The influence of the engine load on value and temperature distribution in the piston of the turbocharged Diesel
engine (1.82)
Jamroziak K. (Wroclaw, Poland), Jargulinski W. (Wroclaw, Poland)
Electrical double layer and adhesive force in fatigue strength of metals coated with plastics (1.155)
Kim B. (Busan, Korea), Kang N. (Busan, Korea), Park Y. (Busan, Korea), Kim C.-H. (Incheon, Korea), Kang M.
(Incheon, Korea)
Metallurgical evaluation of fatigue for SM490 weldment (1.102)
Kim C.-H. (Incheon, Korea), Kang M.J. (Incheon, Korea), Bae S.M. (Incheon, Korea)
Statistical analysis of welding industry of South Korea (1.103)
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C.16. Kim D.C. (Incheon, Korea), So W.J. (Seoul, Korea), Kang M.J. (Incheon, Korea)
Effect of flash butt welding parameters on weld quality of mooring chain (1.66)
C.17. Klimpel A. (Gliwice, Poland), Czuprynski A. (Gliwice, Poland), Melcer M. (Gliwice, Poland), Czylok P. (Katowice,
Poland)
Arc sprayed nanostructural layers properties researches (1.233)
C.18. Klimpel A. (Gliwice, Poland), Kik T. (Gliwice, Poland), Gorka J. (Gliwice, Poland), Czuprynski A. (Gliwice, Poland),
Hajduk P. (Gliwice, Poland)
Robotized PTA surfacing of nanomaterial layers (1.234)
C.19. Klimpel A. (Gliwice, Poland), Kik T. (Gliwice, Poland), Gorka J. (Gliwice, Poland), Czuprynski A. (Gliwice, Poland),
Sitarz P. (Gliwice, Poland)
SAW surfacing of low-alloyed steel with super-ferrite additional material (1.235)
C.20. Konieczny J. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Wieczorek J. (Gliwice, Poland), Dobrzanski L.A.
(Gliwice, Poland)
Stereometry specification of anodised and PVD coated surface of aluminium alloy (1.140)
C.21. Krupinska B. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Musztyfaga M. (Gliwice, Poland)
Thermovision systems used to improve a technological process hot-rolled the copper and brass strips (1.189)
C.22. Krupinski M. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Structure investigation of the Al-Si-Cu alloy using derivative thermo analysis (1.131)
C.23. Labisz K. (Gliwice, Poland), Krupinski M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Phases investigation of the Al-Si-Cu alloy using derivative thermo analysis (1.92)
C.24. Lesz S. (Gliwice, Poland), Stoklosa Z. (Katowice, Poland), Nowosielski R. (Gliwice, Poland)
Influence of copper addition on properties of (Fe36Co36B19Si5Nb4)100-xCux metallic glasses (1.114)
C.25. Moskal G. (Katowice, Poland)
Criteria of microstructural assessment of the conventional and new TBC layers (1.62)
C.26. Moskal G. (Katowice, Poland), Witala B. (Katowice, Poland), Rozmyslowska A. (Katowice, Poland)
Metallographic preparation of the conventional and new TBC layers (1.63)
C.27. Moskal G. (Gliwice, Poland)
Criteria of assessment of powders provided to spray by the APS method for new and conventional layers type TBC
(1.65)
C.28. Opiela M. (Gliwice, Poland), Grajcar A. (Gliwice, Poland), Krukiewicz W. (Gliwice, Poland)
Corrosion behaviour of Fe-Mn-Si-Al austenitic steel in chloride solution (1.168)
C.29. Ozgowicz W. (Gliwice, Poland), Grzegorczyk B. (Gliwice, Poland)
The influence of the temperature of plastic deformation on the structure and mechanical properties of copper alloy
types CuCo2Be and CuCo1Ni1Be (1.165)
C.30. Pelayo G. (Calgary, Canada), Sokolowski J.H. (Windsor, Canada), Lashkari R. (Windsor, Canada)
A Case Based Reasoning aluminum thermal analysis platform for the prediction of W319 Al cast component
characteristics (1.194)
C.31. Pusz A. (Gliwice, Poland), Michalik K. (Gliwice, Poland)
Creep damage mechanisms in gas pipes made of high density polyethylene (1.94)
C.32. Rzasinski R. (Gliwice, Poland), Gendarz P. (Gliwice, Poland)
Methods of creation series of types of technology (1.73)
C.33. Swider J. (Gliwice, Poland), Jasiulek D. (Gliwice, Poland)
Use of a virtual prototyping in construction of a mining machine’s control system (1.177)
C.34. Wrobel G. (Gliwice, Poland), Pusz A. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland), Michalik K. (Gliwice,
Poland)
Swagelining as a method of trenchless piplines rehabilitation (1.107)
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D.1.

Buchacz A. (Gliwice, Poland), Wrobel A. (Gliwice, Poland)
Modelling of complex piezoelectric system by non-classical methods (1.216)

D.2.

Czop P. (Gliwice, Poland), Slawik D. (Gliwice, Poland), Sliwa P. (Gliwice, Poland), Wszolek G. (Gliwice, Poland)
Simplified and advanced models of a valve system used in shock absorbers (1.196)

D.3.

Czop P. (Gliwice, Poland), Slawik D. (Gliwice, Poland), Wlodarczyk T. H. (Gliwice, Poland), Wojtyczka M. (Gliwice,
Poland), Wszolek G. (Gliwice, Poland)
Six sigma methodology applied to minimizing damping lag in hydraulic shock absorbers (1.257)

D.4.

Dobrzanski L.A. (Gliwice, Poland), Musztyfaga M. (Gliwice, Poland), Actis Grande M. (Torino, Italy), Rosso M.
(Torino, Italy)
Computer aided determination of porosity in sintered steels (1.138)

D.5.

Dobrzanski L.A. (Gliwice, Poland), Grajcar A. (Gliwice, Poland), Borek W. (Gliwice, Poland)
Microstructure evolution of high-manganese steel during the thermomechanical processing (1.232)

D.6.

Dobrzanski L.A. (Gliwice, Poland), Pusz A. (Gliwice, Poland), Nowak A.J. (Gliwice, Poland)
The elimination of micropores and surface defects in aramid-silicon laminated materials with special properties
(1.256)

D.7.

Kajzer W. (Gliwice, Poland), Marciniak J. (Gliwice, Poland), Kajzer. A. (Gliwice, Poland)
FEM analysis of compression screws used for small bone treatment (1.83)

D.8.

Kiel M. (Gliwice, Poland), Marciniak J. (Gliwice, Poland), Szewczenko J. (Gliwice, Poland), Basiaga M. (Gliwice,
Poland), Wolanski W. (Gliwice, Poland)
Biomechanical analysis of plate stabilization on cervical part of spine (1.88)

D.9.

Moskal G. (Gliwice, Poland), Rozmyslowska A. (Gliwice, Poland), Witala B. (Gliwice, Poland)
Thermal diffusivity of RE2Zr2O7 - type ceramic powders intended for TBCs deposited by APS (1.79)

D.10. Moskal G. (Gliwice, Poland), Witala B. (Gliwice, Poland), Rozmyslowska A. (Gliwice, Poland)
Influence of heat treatment on microstructure of slurry aluminide coatings type TiAlSi obtained on TiAlCrNb alloy
(1.141)
D.11. Mursec B. (Maribor, Slovenia), Vindis P. (Maribor, Slovenia), Janzekovic M. (Maribor, Slovenia), Brus M. (Maribor,
Slovenia), Cus F. (Maribor, Slovenia)
Analysis of different substrates for processing into biogas (1.53)
D.12. Nowosielski R. (Gliwice, Poland), Witrak A. (Gliwce, Poland)
Formation and structure of Co50Cr15Mo14C15B6 bulk metallic glasses (1.87)
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D.13. Paszenda Z. (Gliwice, Poland), Basiaga M. (Gliwice, Poland)
FEM analysis of drills used in bone surgery (1.152)
D.14. Pawlak S.J. (Gliwice, Poland), Krzton H.J. (Gliwice, Poland)
Cold worked high alloy ultra-high strength steels with aged martensite structure (1.120)
D.15. Pilarczyk W. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland), Pilarczyk A. (Czestochowa, Poland)
The structural study of Ti-Si-C alloys produced by mechanical alloying method (1.127)
D.16. Polok-Rubiniec M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Adamiak M. (Gliwice, Poland)
Comparison of the PVD coatings (1.190)
D.17. Przondziono J. (Katowice, Poland), Walke W. (Gliwice, Poland)
Potentiodynamic studies of stainless steel wire for endourology (1.41)
D.18. Rdzawski Z. (Gliwice, Poland), Stobrawa J. (Gliwice, Poland), Gluchowski W. (Gliwice, Poland)
Structure and properties of CuFe alloys (1.142)
D.19. Rojek M. (Gliwice, Poland), Stabik J. (Gliwice, Poland)
The influence of X-rays on strength properties of polyester vascular system prosthesis (1.144)
D.20. Saenz de Pipaon J.M. (Madrid, Spain), Rubio E.M. (Madrid, Spain), Villeta M. (Madrid, Spain), Sebastian M.A.
(Madrid, Spain)
Study of surface roughness of pieces of magnesium UNS M11311 obtained by dry turning using ANOVA (1.128)
D.21. Slota D. (Gliwice, Poland)
Reconstruction of the heat transfer coefficient on the grounds of experimental data (1.44)
D.22. Spilka M. (Gliwice, Poland), Kania A. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland)
Integration of management systems on the chosen example (1.86)
D.23. Stabik J. (Gliwice, Poland), Suchon L. (Gliwice, Poland), Rojek M. (Gliwice, Poland), Szczepanik M. (Gliwice,
Poland)
Investigation of processing properties of polyamide filled with hard coal (1.116)
D.24. Stabik J. (Gliwice, Poland), Dybowska A. (Gliwice, Poland), Szczepanik M. (Gliwice, Poland), Suchon L. (Gliwice,
Poland)
Viscosity measurements of epoxy resin filled with ferrite powders (1.207)
D.25. Stajnko D. (Maribor, Slovenia), Janzekovic M. (Maribor, Slovenia), Brus M. (Maribor, Slovenia), Cus F. (Maribor,
Slovenia)
The effect of direct seeding on the soil characteristics and the silage corn yield (1.85)
D.26. Stobrawa J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Gluchowski W. (Gliwice, Poland), Malec W. (Gliwice,
Poland)
Ultrafine grained strips of CuCr0.6 alloy prepared by CRCS method (1.72)
D.27. Szajnar J. (Gliwice, Poland), Stawarz M. (Gliwice, Poland), Wrobel T. (Gliwice, Poland), Sebzda W. (Gliwice,
Poland)
Influence of electromagnetic field on pure metals and alloys structure (1.125)
D.28. Szczepanik M. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Lazarczyk M. (Gliwice, Poland), Dybowska A.
(Gliwice, Poland)
Influence of graphite on electrical properties of polymeric composites (1.89)
D.29. Topolska S. (Gliwice, Poland), Labanowski J. (Gdansk, Poland)
Effect of microstructure on impact toughness of duplex and superduplex stainless steels (1.113)
D.30. Trzaska J. (Gliwice, Poland), Jagiello A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
The calculation of CCT diagrams for engineering steels (1.260)
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D.31. Wrobel G. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Muzia G. (Gliwice, Poland), Pawlak S. (Gliwice,
Poland)
The application of transient thermography for the thermal characterisation of carbon fibre/epoxy composites (1.118)
D.32. Wrobel G. (Gliwice, Poland), Kaczmarczyk J. (Gliwice, Poland)
Numerical simulation of fatigue degradation process of polymer materials using diagnostic acoustic characteristics
(1.121)
D.33. Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Golanski G. (Gliwice, Poland)
Estimation of the residual life of L17HMF cast steel elements after long-term service (1.229)
D.34. Zolkiewski S. (Gliwice, Poland)
Analysis of complex damped longitudinally vibrating systems in transportation (1.242)
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INVITED AND CONTRIBUTED PAPERS

1.129
Crack arrest saturation model under combined electrical and mechanical loadings
Bhargava R. R. (Roorkee, India), Setia A. (Roorkee, India)
Purpose: The investigation aims at proposing a model for cracked piezoelectric strip which is capable to arrest the crack.
Design/methodology/approach: Under the combined effect of electrical and mechanical loadings applied at the edges of the strip, the
developed saturation zone protrudes at each tip of the crack. To arrest further opening of the crack, the rims of the developed saturation
zones are subjected to in-plane cohesive, normal uniform constant saturation point electrical displacement. The problem is solved using
Fourier integral transform method which reduces the problem to the solution of Fredholm integral equation of second kind. This integral
equation in turn is solved numerically.
Findings: The expressions are derived for different intensity factors and energy release rate. A qualitative analysis of the parameters
affecting the arrest of opening of the crack and fatigue crack growth with respect to strip thickness and material constants are presented
graphically.
Research limitations/implications: The investigations are carried out by considering the material electrical brittle. Consequently the
zones protrude along the straight lines ahead of the crack tips. And, further the small scale electrical yielding conditions are used.
Practical implications: Piezoelectric materials are widely getting used now days even in day to day life like piezoelectric cigarette lighter,
children toys etc. And, its advance used in technology like transducers, actuators is already in progress. So the aspect of cracking of
piezoelectric materials is having great practical importance.
Originality/value: The piezoelectric material under the combined effect of electrical and mechanical loadings gives the assessment of
electrical displacement which is required to arrest the crack. The various useful interpretations are also drawn through the graphs.

1.35
Reverse task of passive and active mechanical system in torsional vibrations
Bialas K. (Gliwice, Poland)
Purpose: The main aim of this paper is to develop a method for finding structure and parameters, i.e. a structural and parameter synthesis,
of an active model of a viscous damper mechanical system in vibrations. The aim is to perfect the synthesis seen as modification at the
sub-assembly design level in relation to the required spectrum of vibration frequency of the system.
Design/methodology/approach: With complex systems classic design is very time consuming and it does not always produce satisfactory
results. Therefore, it is necessary to use other design methods, such as the inverse task, which is called synthesis. It is searching for a
system structure, together with elements value, which realizes the required frequency characteristics.
Findings: Using the active elements allows complete elimination of the oscillations. The conducted analysis show that it is not necessary
to use both the active and passive elements, as using only active elements produces the same results.
Research limitations/implications: The scope of discussion is reverse task of mechanical system in torsional vibrations including passive
and active elements, but for this type of systems, such approach is sufficient.
Practical implications: The methods of reverse task and analysis can be base of design and construct for this type of mechanic systems.
Originality/value: Thank to the approach, introduced in this paper, 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 with elements reducing vibrations.

1.252
Morphological aspect of multilaminar PP composite
Bilewicz M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Viana J.C. (Guimaraes, Portugal)
Purpose: Analyzing and observation of obtained multi-laminar structure of polymer nanocomposites performed by non-conventional
technique of injection moulding.
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Design/methodology/approach: Basing on DOE conventional technique was evolved and fit out with additional mold externally operated
by computer and pressure machine (generating 150 bar hydraulic pressure).
Findings: Chosen method brings advantage of final highly developed and reinforced structure during manufacturing.
Research limitations/implications: Polymer-layered silicate and silica nanocomposites are nowadays very important engineering
materials showing their noticeable impact among composites.
Practical implications: Nanocomposites with created layered structure on nano and micro level are undoubtedly high performance
engineering materials with promising growth and with continuous interests and developing branch in science and industry.
Originality/value: Non-conventional technique allows the manipulation through reversing of the melted polymer and polymer blends
while the cooling phase starts, creating self-reinforced polymer composite.

1.188
Warpage of injection moulded parts as the result of mould temperature difference
Bociaga E. (Czestochowa, Poland), Jaruga T. (Czestochowa, Poland), Lubczynska K. (Czestochowa, Poland), Gnatowski A.
(Czestochowa, Poland)
Purpose The purpose of the research was to explore what phenomena influence parts warpage after injection moulding by different mould
temperature at the opposite walls.
Design/methodology/approach The sample bars were injected into the injection mould and the warpage was observed. The deflection
was measured and material structure was observed using optical microscope.
Findings It was found that the different mould wall temperature values cause the asymmetrical polymer flow in the cross-section. It was
discovered by short shots observation. As result the asymmetrical structure in the parts’ cross-section occurs.
Research limitations/implications In the future work the research of stress in the parts is recommended. This could be done by
elastooptical investigation of transparent parts made from polymers like PS, ABS or PC.
Practical implications It is required to assure homogeneous mould wall temperature across the entire cavity when injection moulding
parts production is made.
Originality/value This is an example of combined research that is not focused on one kind of tests only and helps to find reasons of the
quality problem in polymer parts manufacturing.

1.202
Influence of machining parameters on the surface integrity in electrical discharge machining
Boujelbene M. (Paris, France), Bayraktar E. (Paris, France), Tebni W. (Paris, France), Ben Salem S. (Tunis, Tunisia)
Purpose: The aim of this research is to make a study of the influence of machining parameters on the surface integrity in
electrical discharge Machining. The material used for this study is the X200Cr15 and 50CrV4 steel for dies and moulds,
dies castings, forging dies etc.
Design/methodology/approach: The methodology consists of the analysis and determination of the white layer thickness
WLT, the material removal rate MRR, the electrode wear ratio EWR and the micro hardness of each pulse discharge
energy and parameters of electrical discharge machining.
Findings: The Results of the tests undertaken in this study show that increasing energy discharge increase instability and
therefore, the quality of the workpiece surface becomes rougher and the white layer thickness increases. This is due to more
melting and recasting of material.With the increase of the discharge energy, the amount of particles in the gap becomes too
large and can form electrically conducting paths between the tool electrode and the workpiece, causing unwanted discharges,
which become electric arcs (arcing). these electric arcs damage the electrodes surfaces (tool and workpiece surfaces) and can
occur microcracks.
Research limitations/implications: A possible future work would be the development of a general the phenomenal of the
residual stress of the wire electrical discharge machining in titanium alloys. The behavior is of the residual stress studies
are planed in the future.
Practical implications: The relationship found between the total energy of discharge pulses, composition of the steels and the
type of machining on the surface integrity (the surface texture, the metallurgical surface aspect, the microhardness in the heat
affected zone, HAZ) of different workpiece materials has an important practical implication since it allows selecting the best
cutting condition combination from the points of view both the security and the economy for the established requirements in
each case. Results are of great importance for aerospace and automotive industry.
Originality/value: The paper is original since the bibliographical review has allowed testing that, although works about
these themes exist, none approaches the problem like it has been made in this work. The paper could be an interesting
source of information for engineers and researchers who work with machining dies and also significant complex parts in
aeronautics.
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1.151
Characteristic of vacuum sintered stainless steels
Brytan Z. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Actis Grande M. (Torino, Italy), Rosso M. (Torino, Italy)
Purpose: In the present study duplex stainless steels were sintered in vacuum. using rapid cooling form the mixture of prealloyed and
alloying element powders The purpose of this paper was to describe the obtained microstructures after sintering as well as the main
mechanical properties of sintered stainless steels.
Design/methodology/approach: In presented work duplex stainless steels were obtained through powder metallurgy starting from
austenitic 316L or ferritic 410L prealloyed stainless steels powders by controlled addition of alloying elements powder. Prepared mixes
were sintered in a vacuum furnace in 1250°C for 1h. After sintering rapid cooling (6°C/s) using nitrogen under pressure was applied.
Sintered compositions were subjected to structural examinations by scanning and optical microscopy and EDS analysis as well as X-ray
analysis. Mechanical properties were studied through tensile tests and Charpy impact test.
Findings: It was demonstrated that austenitic-ferritic microstructures with regular arrangement of both phases and absence of precipitates
can be obtained with properly designed powder mix composition as well as sintering cycle with rapid cooling rate. Obtained sintered
duplex stainless steels shows good mechanical properties which depends on phases ratio in the microstructure and elements partitioning
(Cr/Ni) between phases.
Research limitations/implications: Basing on alloys characteristics applied cooling rate and powder mix composition seems to be a good
compromise to obtain balanced sintered duplex stainless steel microstructures.
Practical implications: Mechanical properties of obtained sintered duplex stainless steels structures are rather promising, especially with
the aim of extending their field of possible applications.
Originality/value: The utilization of vacuum sintering process with rapid cooling after sintering combined with use of elemental powders
added to a stainless steel base powder shows its advantages in terms of good microstructural homogeneity.

1.48
Investigation of flexibly vibrating subsystem of mechatronic system
Buchacz A. (Gliwice, Poland)
Purpose: of this paper is to investigate the transients of characteristics of vibrating beams obtained by the exact and approximate methods
and to answer to the question – if the method can be used to nominate the characteristics of mechatronic systems.
Design/methodology/approach: was to nominate the relevance or irrelevance between the characteristics obtained by considered methods
– especially concerning the relevance of the natural frequencies-poles of characteristics of mechanical part of mechatronic system. The
main subject of the research is the continuous vibrating beam.
Findings: this approach is fact, that approximate solutions fulfill all conditions for vibrating beams and some conditions only, particularly
for vibrating beams as the subsystems of mechatronic systems.
Research limitations/implications: is that linear continuous flexibly vibrating beam is considered.
Practical implications: of this study is the main point is the analysis and the examination of flexibly vibrating discrete-continuous mechatronic
systems which characteristics can be nominated with approximate methods only.
Originality/value: of this approach relies on the comparison of the compatibility of the characteristics of the mechatronic and mechanical
systems with demanded accuracy, nominated with approximate method.

1.216
Modelling of complex piezoelectric system by non-classical methods
Buchacz A. (Gliwice, Poland), Wrobel A. (Gliwice, Poland)
Purpose: Present paper is continuation of earlier publications with stack of piezoelectric plates. This work is an author’s idea of
calculations of complex systems with many elements.
Design/methodology/approach: The base of calculation is matrix method and application of aggregation of graphs to determination
characteristic parameters of bimorphic systems, as well as to drawing its characteristics.
Findings: The analysis of complex piezoelectric system was shown to determinate characteristics of it.
Research limitations/implications: In the article problem of mechatronic system analysis on example of longitudinal vibration of piezoelectric
plates was presented. In the future analysis of plate with bending vibration will be done.
Practical implications: Presented analysis method of piezoelectric effect in complex systems is well suited for determining the flexibility
of bimorphic stack of piezoelectric plates in vibration sensors. This sensors are used to the level detection of materials.
Originality/value: Thanks to the approach, introduced in this paper, analysis of bimorph system was done by means of the graph and
structural numbers method.
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1.238
Analysis of structural properties of aluminium skeleton castings regarding the crystallization kinetics
Cholewa M. (Gliwice, Poland), Dziuba Kaluza M. (Gliwice, Poland)
Purpose: The aim of this research was the definition of technological parameters influence and modification treatment on structural
properties of closed skeleton castings. Approach obtained maximal refinement of structure and minimal structure diversification.
Design/methodology/approach: Skeleton castings were manufactured in acccordance to elaborated production technology. The subject of
the research was the microstructural analysis of non - monolithic castings. Analisys of metallographic specimens and quantitative analysis
of silicon crystals and secondary dentrite-arm spacing analysis of solution α were performed. Studies were executed for typical regions of
skeleton castings. The regions were diversified regarding the cooling rate.
Findings: Technological condictions and modification treatment were determined on advantageous structural properties (the great
homogeneity and the greatest degree of fineness of microstructure). On basis of the reserach autors confirmed that in applied condictions
of solidifiaction advantageous structur of AlSi11 alloy was obtained.
Research limitations/implications: In the future autors will pursue to define influence of different modifiers (than antimony) on
structural properties of skeleton castings. The modifiers are generally applied to refinement the structure of eutectic aluminium alloys. The
aim of future resarch will be also to define optimum technological parameters which generate the best structural properties.
Practical implications: This article shows method of structure design of AlSi11 alloys skeleton castings. This is essential with regard on
usable properties of skeleton castings in future technical applications.
Originality/value: Value of article is the elaborated manufacturing technology of skeleton castings and two methods of structure design of
non – monolithic constructions with complicated geometry. The first method depended on elaborated parameters technological guidelines
and advantageous technological condictions which enables to obtain the best structural properties. The second method depended on use of
modifier which improve castability of AlSi11 alloys and enables to obtaine good filling of core channels of skeleton castings with more
homogeneous structure.

1.226
Structure and properties of alloys of the Mg-Al-Zn system
Cizek L. (Ostrava, Czech Republic), Greger M. (Ostrava, Czech Republic), Juricka I. (Ostrava, Czech Republic), Kocich R. (Ostrava,
Czech Republic), Pawlica L. (Ostrava, Czech Republic), Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland)
Purpose: In the following paper there have been the structure and complex of mechanical properties of magnesium alloys presented which
requires very often knowledge of elastic-plastic properties at elevated temperatures. These properties are connected with microstructure that is
influenced by metallurgical and technological factors and conditions of exploitation. The influence of used method ECAP for superplasticity
will be investigated.
Design/methodology/approach: The tensile test in dependence on temperature of magnesium alloys was based on investigation of
mechanical properties. The following results concern light and scanning microscopy for metallographic and fracture analyses of alloys
after testing were used.
Findings: Objective of this work consisted in determination of changes of elastic-plastic properties of magnesium alloy AZ91 as cast state and
after heat treatment in dependence on temperature, including investigation of fracture characteristics. It was confirmed that during heating used
alloy as cast state at chosen temperatures there occurs partial dissolution of minority phases. Homogenisation of microstructure is, however,
accompanied by simultaneous forming of inter-granular non-integrities, which is unfavourable from the viewpoint of strength and plastic
properties, especially at higher temperatures. Failure occurs practically at all temperatures basically by inter-crystalline splitting along the
boundaries of original dendrites. At temperature testing near melting point of alloy the interdendrite areas melting were observed. After
application ECAP the effect of superplasticity (200-400%) was occurred.
Practical implications: The results may be utilized for a relation between plastic and strength properties of the investigated material in
process of manufacturing and design of these materials.
Originality/value: Complex evaluation of properties magnesium alloys at higher temperatures namely for explanation of fracture
mechanism near the melting point. The possibility of supperplasticity effect of Mg-Al alloys was not presented yet.

1.228
Structure and mechanical properties of Mg-Si alloys at elevated temperatures
Cizek L. (Ostrava, Czech Republic), Hanus A. (Ostrava, Czech Republic), Blahoz O. (Ostrava, Czech Republic), Tanski T. (Gliwice,
Poland), Dobrzanski L.A. (Gliwice, Poland), Prazmowski M. (Opole, Poland), Pawlica L. (Louka u Litvinova, Czech Republic)
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Purpose: of this paper is to extend a complex evaluation of magnesium alloys which requires very often knowledge of structure and
mechanical properties at elevated temperatures. These properties are connected with microstructure that is influenced by metallurgical and
technological factors and exploitation conditions. Presented knowledge expresses very important information for design and exploitation
of these alloys.
Design/methodology/approach: The optical and scanning electron microscopy methods were used for metallographic and fracture
analyses of studied magnesium alloys after tensile test at elevated temperatures.
Findings: Objective of this work consisted in determination of structure and mechanical properties progressive magnesium alloys at
elevated temperatures.
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 magnesium alloys properties 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.

1.183
New approach for applications of machinability and machining strength
Coppini N.L. (Sao Paulo, Brazil), Dutra J.C. (Sao Paulo, Brazil), dos Santos E.C. (Sao Paulo, Brazil)
Purpose The purpose of the research was to explore what phenomena influence parts warpage after injection moulding by different mould
temperature at the opposite walls.
Design/methodology/approach The sample bars were injected into the injection mould and the warpage was observed. The deflection
was measured and material structure was observed using optical microscope.
Findings It was found that the different mould wall temperature values cause the asymmetrical polymer flow in the cross-section. It was
discovered by short shots observation. As result the asymmetrical structure in the parts’ cross-section occurs.
Research limitations/implications In the future work the research of stress in the parts is recommended. This could be done by
elastooptical investigation of transparent parts made from polymers like PS, ABS or PC.
Practical implications It is required to assure homogeneous mould wall temperature across the entire cavity when injection moulding
parts production is made.
Originality/value This is an example of combined research that is not focused on one kind of tests only and helps to find reasons of the
quality problem in polymer parts manufacturing.

1.54
Hybrid ANFIS-Ants system based optimization of turning parameters
Cus F. (Maribor, Slovenia), Balic J. (Maribor, Slovenia), Zuperl U. (Maribor, Slovenia)
Purpose: The paper presents a new hybrid multi-objective optimization technique, based on ant colony optimization algorithm (ACO), to
optimize the machining parameters in turning processes.
Design/methodology/approach: Three conflicting objectives, production cost, operation time and cutting quality are simultaneously
optimized. An objective function based on maximum profit in operation has been used. The proposed approach uses adaptive neuro-fuzzy
inference system (ANFIS) system to represent the manufacturer objective function and an ant colony optimization algorithm (ACO) to obtain
the optimal objective value.
Findings: ACO algorithm is completely generalized and problem independent so it can be easily modified to optimize this turning
operation under various economic criteria. It can obtain a near-optimal solution in an extremely large solution space within a reasonable
computation time.
Research limitations/implications: The developed hybrid system can be also extended to other machining problems such as milling
operations. The results of the proposed approach are compared with results of three non-traditional techniques (GA, SA and PSO). Among the
four algorithms, ACO outperforms GA and SA algorithms.
Practical implications: An example has been presented to give a clear picture from the application of the system and its efficiency. The
results are compared and analysed using methods of other researchers and handbook recommendations. The results indicate that the
proposed ant colony paradigm is effective compared to other techniques carried out by other researchers.
Originality/value: New evolutionary ACO is explained in detail. Also a comprehensive user-friendly software package has been
developed to obtain the optimal cutting parameters using the proposed algorithm.

48

Worldwide Congress on Materials and Manufacturing Engineering and Technology COMMENT’2009

1.239
Plasma nitriding as a prevention method against hydrogen degradation of steel
Cwiek J. (Gliwice, Poland)
Purpose: of this paper is evaluation of susceptibility to hydrogen degradation of structural low-alloy steel, plasma nitrided in the
atmosphere with various contents of N2 and H2.
Design/methodology/approach: Susceptibility of 34CrAlNi7-10 steel and samples with various plasma nitrided layers have been
evaluated under monotonically increasing load in 0.005 M H2SO4 solution. The nitrided layers were investigated with the use of an X-ray
Photoelectron Spectroscopy (XPS) and Auger Electrons Spectroscopy (AES). Slow-Strain Rate Tensile (SSRT) test was carried out under
cathodic polarisation. Elongation, reduction in area, fracture energy and tensile strength were chosen as measures of susceptibility to
hydrogen embrittlement. Fracture modes of failed samples were examined with the use of Scanning Electron Microscope (SEM).
Findings: All tested samples revealed susceptibility to hydrogen degradation under hydrogenation. Samples with nitrided layer have lower
lost of reduction in area than base metal samples. The nitrided layer established in standard atmosphere 30% H2 and 70% N2 has the
highest resistance to hydrogen degradation.
Research limitations/implications: Further research should be taken to reveal the exact mechanism of increased plasticity of nitrided
layer with absorbed hydrogen.
Practical implications: Plasma nitriding may prevent hydrogen charging of machines and vehicles parts in hydrogen generating
environments, and thus decreasing susceptibility to hydrogen embrittlement.
Originality/value: Under the increasing load and hydrogen generating environments plasma nitrided layers are effective barriers to
hydrogen entry into a bulk of steel, and additionally increased plasticity of nitrided layers with absorbed hydrogen has been observed.

1.196
Simplified and advanced models of a valve system used in shock absorbers
Czop P. (Gliwice, Poland), Slawik D. (Gliwice, Poland), Sliwa P. (Gliwice, Poland), Wszolek G. (Gliwice, Poland)
Purpose: The aim of this paper is to develop a model of a valve system applicable for strain and stress prediction.
Design/methodology/approach: The analytical and numerical approaches are presented to provide an overview for available methods and
prediction accuracy.
Findings: An equivalent numerical model of a disc valve system of different complexity was developed and discussed.
Research limitations/implications: It is important to provide a model functionality allowing for calculation of disc stacks supported by a coil
spring and stack settings having the opening limiter. Disc stack stress and opening characteristics vs. applied pressure may be determined with
simplified analytically derived model and full 2D model including almost all significant forces and moments in a stack of circular plates. An
advantage of a simplified disc stack model is possibility of its implementation in an environment supporting matrix operations, e.g. Matlab.
Practical implications: A valve system has to withstand the cyclic pressure load across the piston. The number of discs, their diameters and
thicknesses directly affect durability of a valve system. Damper force and valve durability expressed in life-cycles are the optimization criteria
considering during selection and tuning of a valve system.
Originality/value: A new valve system was developed in two versions, i.e. simplified and advanced. The model allows durability
prediction at the design stage reducing the testing costs of low-performance valve systems.

1.257
Six Sigma Methodology Applied to Minimizing Damping Lag in Hydraulic Shock Absorbers
Czop P. (Gliwice, Poland), Slawik D. (Gliwice, Poland), Wlodarczyk T. H. (Gliwice, Poland), Wojtyczka M. (Gliwice, Poland), Wszolek G.
(Gliwice, Poland)
Purpose: The aim of this paper is to identify the root cause of the temporary decrease of the damping force during the early stage of the
compression phase of the stroking cycle, the so called damping lag, to describe measures of the phenomenon and to present methods for
optimizing the design towards minimizing this (negative) effect.
Approach: Theoretical background is presented in a constructive and computable manner with emphasis on measurement data analysis
and MATLAB/Simulink modeling. Six Sigma tools were used to validate the model statistically and, more importantly, to propose a
method of data-driven optimization of the design.
Findings: Root cause of the occurrence of the damping lag was confirmed during model validation to be caused by oil aeration. The
dependence of the damping lag on parameters is nonlinear. Six Sigma methodology proved to be useful in achieving design optimality.
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Research limitations/implications: Statistical model and conclusions drawn from it are only valid in the interior of the investigated
region of the parameter space. Additionally, it might not be possible to find a local minimum of the aeration measure (damping lag) inside
the selected region of the parameter space; global minimum located at the boundary might be the only possible solution.
Practical implications: Optimal value of parameters is not unique and thus additional sub-criteria (cost/durability) can be imposed.
Conducting tests in an organized manner and according to the Six Sigma methodology allows for expediting the design optimization
process and eliminating unnecessary costs.
Originality/value: Improvements in understanding and measuring aeration effects constitute a clear foundation for further product
optimization. Signal post-processing algorithms are essential for the statistical analysis and are the original contribution of this work.

1.250
A comprehensive study: damage initiation mechanism in elastomeric composites
Da silva Botelho T. (St-Ouen, France), Bayraktar E. (Paris, France)
Purpose: Experimental and Finite Element Analysis (FEA) of the damage initiation mechanisms in elastomeric composites were carried
out under static loading at room temperature. Double Cantilever Beam (DCB) specimens from natural rubber (NR) vulcanised and
reinforced with other materials such as carbon black, silica, fibres and textiles or metals (rubber composites).
Design/methodology/approach: Very huge experimental results were compared with that of the Finite Element Analysis (FEA). Damage
mechanism has been described with a threshold criterion to identify damage. The damage was evaluated just at the beginning of the
tearing by assuming large strain. A typical type of specimen geometry of Double Cantilever Beam (DCB) specimens was considered under
static tensile tests conducted on the notched specimens with variable depths.
Findings: In this stage of this research, a finite element analysis (FEA) has been applied under the same conditions of this part in order to
obtain the agreement between experimental and FEA results. The numerical modelling is a representation of a previous experimental
study. The specimen is stretched more than once its initial size, so that large strains occur. A hyper elastic Moonley-Rivlin law and a
Griffith criterion are chosen. The finite elements analysis was performed with ABAQUS code (V.6.4.4).
Practical implications: A damage criterion was suggested in the case of simple tension conditions by assuming large strain levels. an
effective finite elements model has been developed to evaluate notch size effects on the load-displacement elastic response of 3D-DCB
type specimen.
Originality/value: This study proposes a threshold criterion for the damage just at the beginning of the tearing for Double Cantilever
Beam (DCB) specimens from rubber composites and gives a detail discussion for explaining the damage mechanisms. Comparison of
FEA results with those of experimental studies gives many facilities for the sake of simplicity in industrial applications.

1.214
Surface roughness of hip prosthesis in high speed turning of Ti-6Al-4V
Daymi A. (Tunis, Tunisia), Boujelbene M. (St-Quen, France), Bayraktar E. (St-Quen, France), Ben Amara A. (Tunis, Tunisia)
Purpose: The aims of this paper are the investigation of surface roughness generated in high speed turning of the titanium alloy Ti-6Al4V, most used material for the orthopeadic prostheses, and the study of the cutting parameters influence (feed rate, cutting speed and depth
of cut) on the surface roughness.
Design/methodology/approach: The machining experiments were conducted based on factorial design of experiment and response
surface methodology. An empirical model of surface roughness was developed considering the machining parameters: feed rate, cutting
speed and depth of cut, which are easily controllable.
Findings: The most significant factor affecting surface roughness measured in turning Ti-6Al-4V is the feed rate followed by the cutting
speed. The optimal condition for surface roughness was reached at 0.1 mm/rev of feed rate, 150 m/min of cutting speed and 0.3 mm of
depth of cut using a coated carbide tool.
Research limitations/implications: The present research limitations consist in the identification range of 3D roughness parameters.
Further research should be conducted on the study of residual stress and surface hardness generated while machining Ti-6Al-4V under
different cutting conditions.
Practical implications: The surface roughness contours have been generated from the developed empirical model equations and are
shown in different plots. Using these contours will minimize experimentations and optimize the material use. Response surface
methodology provides a large amount of information with a small amount of experimentation.
Originality/value: The practical value of the paper is that it proposes an empirical model for the surface roughness in high speed turning
of Ti-6Al-4V which will be very useful for the manufacturing of orthopaedic prostheses.
Keywords: Machining; Hip Prosthesis; Surface Roughness; Ti-6Al-4V
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1.213
Influence of workpiece inclination angle on the surface roughness in ball end milling of the titanium alloy Ti-6Al-4V
Daymi A. (Tunis, Tunisia), Boujelbene M. (St-Quen, France), Linares J.M. (Marseille, France), Bayraktar E. (St-Quen, France), Ben
Amara A. (Tunis, France)
Purpose: The aim of this work is to provide an in-depth understanding of the surface texture produced by various workpiece inclination
angles using high speed finish ball end-milling of the titanium alloy Ti-6Al-4V.
Design/methodology/approach: This paper presents an approach to develop a mathematical model of surface roughness in end-milling by
the experimental design methodology. Machining variables such as cutting speed, feed and radial depth of cut, which are easily
controllable, are considered in building the model. The influence of the workpiece inclination angle on the surface roughness of the
machined workpiece was also investigated.
Findings: According to the mathematical model, an increase in either the feed or the radial depth of cut increases the surface roughness, whilst
an increase in cutting speed decreases it. The radial depth of cut ae is the most significant parameter in the model. Results analysis of the 2D/3D
surface roughness parameters of the machined parts shows the improvement of the surface roughness quality when it is machined with a
workpiece inclination angle of 25°.
Research limitations/implications: As perspectives of this work, we can study the influence of the different machining strategies on the
surface integrity of this titanium alloy, including the study of the residual stress.
Practical implications: We propose to study the improvement of the surface quality of the orthopedic prostheses, which is an influencing
parameter in their lifetime, by implementing the high speed cutting technique. The mathematical model of the surface roughness is a very
important result of this work. In fact, it allows selecting the best cutting conditions to obtain a better workpiece surface quality.
Originality/value: In this work, three dimensional surface roughness parameters were studied: the 3D surface topographies were obtained
using a 3D measurement station and the mathematical model of Sa. The arithmetic mean deviation of the surface was established in order
to minimize the experimental works and to have an idea about the surface roughness evolution as a function of cutting parameters.

1.249
Main assumptions of the foresight of surface properties formation leading technologies of engineering materials and biomaterials
Dobrzanska-Danikiewicz A. (Gliwice, Poland)
Purpose: The purpose of this paper is presentation of the main assumptions of the foresight of surface properties formation leading
technologies of engineering materials and biomaterials. That foresight called FORSURF is the new research project co-founded by
European Regional Development Found. In that paper especially the following issues are considered: the project goals, socioeconomic
environment, project methodology and expected final results.
Design/methodology/approach: The approach called foresight is the whole activity focused on choosing the best future vision and showing
ways of that vision realisation using the right methods. FORSURF is one from the set of technology foresights. Technology foresight is the
process concentrating scientists, engineers, industrialists, Government officials and others in order to identify areas of strategic research and
the leading technologies, which in long term will contribute to the greatest economic and social benefits and sustain industrial competitiveness.
Findings: There are following expected final results of the considered project: information cards of identified leading technologies,
scenarios of possible future events and a public debate on the foresight subject matter.
Research limitations/implications: The main research implication is identification of strategic research directions crucial in the next 20
years in the field of surface properties formation leading technologies of engineering materials and biomaterials.
Practical implications: The main practical implication is identification of priority innovative technologies in the next 20 years in the
considered research scope.
Originality/value: That paper is the first publication concerning the new research project called FORSURF. Particularly, the main project
assumptions are presented.

1.248
The influence of simultaneous impact of temperature and time on the properties and structure of X10CrWMoVNb9-2 steel
Dobrzanski J. (Gliwice, Poland), Zielinski A. (Gliwice, Poland), Sroka M. (Gliwice, Poland)
Purpose of this paper is to present the changes of the mechanical properties and structure in material components of the power station
boiler after long-lasting annealing made of X10CrWMoVNb9-2 steel
Design/methodology/approach As a material for examination X10CrWMoVNb9-2 steel was use in the form of a pipe φ 160mm and wall
thickness 40mm after normalization in 1050-1070°C/1h/air and tempering in 760-780°C/2h/air.
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Findings Investigations of mechanical properties and the structure of the steel in initial state confirmed that it fulfills the requirements for
that steel in initial state. Long annealing in the temperature close to the exploitation one and the examinations of the hardness and impact
strength allow to determinate the influence of long temperature and time acting on the properties and structure of X10CrWMoVNb9-2
steel.
Practical implications The presented method can be used for evaluation and qualification of structural changes in power station boiler
components operating in creep conditions.
Originality/value The presented results of changes in the mechanical properties, structure and in the precipitation processes are applied to
evaluation the condition of the elements in further industrial service.

1.225
Structure changes and mechanical properties of laser alloyed magnesium cast alloys
Dobrzanski L.A. (Gliwice, Poland), Domagala J. (Gliwice, Poland), Malara S. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Kwasny W.
(Gliwice, Poland)
Purpose: The aim of this work was to investigate structure and mechanical properties of the MCMgAl12Zn1 casting magnesium alloys after
laser treatment. The laser treatment was carried out using a high power diode laser (HPDL).
Design/methodology/approach: The laser processing of TiC, WC, SiC particles in MCMgAl12Zn1 and the resulted microstructures and
properties are discussed in this paper. The resulting microstructure in the modified surface layer was examined. Phase composition was
determined by the X-ray diffraction method using XPert device. The measurements of hardness after laser melt injection was also studied.
Findings: Structure of the solidyifying material after laser alloying is characteristic with occurrences of areas with the diversified
morphology, dependent on solidification rate of the magnesium alloys, is characteristic of structure of the solidified material after laser
alloying. The MCMgAl12Zn1 casting magnesium alloys after laser alloying demonstrate similar hardness tests results, in reference to
hardness of the alloys before their laser treatment.
Research limitations/implications: In this research three powders (titanium carbide, tungsten carbide and silicon carbide) were used to
reinforcing the surface of the MCMgAl12Zn1 casting magnesium alloys.
Practical implications: High power diode laser can be used as an economical substitute for CO2 and Nd:YAG lasers to modify the surface
magnesium alloy by feeding the carbide particles.
Originality/value: The originality of this work is applying of High Power Diode Laser for laser treatment of cast magnesium alloy
consisting in fusion penetration of the hard particles of titanium, tungsten, and silicon carbides into the remelted surface layer of the alloy.

1.224
Laser surface treatment of cast magnesium alloys
Dobrzanski L.A. (Gliwice, Poland), Domagala J. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Klimpel A. (Gliwice, Poland), Janicki D.
(Gliwice, Poland)
Purpose: The goal of this work was to investigate influence of laser treatment on structure and properties MCMgAl3Zn1, MCMgAl6Zn1,
MCMgAl9Zn1 and MCMgAl12Zn1 cast magnesium alloys.
Design/methodology/approach: Tests were made on the experimental MCMgAl3Zn1 MCMgAl6Zn1 MCMgAl9Zn1 and
MCMgAl12Zn1 casting magnesium alloys. Laser treatment was made using the Rofin DL020 HPDL high power diode laser in the argon
shield gas cover with the technique of the continuous powder supply to the remelted pool area.
Findings: Investigations of the surface layers carried out confirm that laser treatment of the surface layer of the Mg-Al-Zn casting
magnesium alloys is feasible using the HPDL high power diode laser ensuring better properties compared to alloys properties after the
regular heat treatment after employing the relevant process parameters. Occurrences were found based on the metallographic examinations
of the remelted zone (RZ) and the heat affected zone (HAZ) in alloyed surface layer of the investigated casting magnesium alloy.
Research limitations/implications: This investigation presents different laser power and in this research was used two powders, namely
tungsten-, and titanium carbide.
Practical implications: Reinforcing the surface of cast magnesium alloys by adding TiC and WC particles is such a possible way to
achieve the possibilities of the laser melt injection process, which is a potential technique to produce a Metal-Matrix Composite (MMC)
layer in the top layer of a metal workpiece.
Originality/value: The originality of this work is applying of High Power Diode Laser for alloying of magnesium alloy using hard
particles like tungsten- and titanium carbide.

52

Worldwide Congress on Materials and Manufacturing Engineering and Technology COMMENT’2009

1.19
Manufacturing, properties and application of composite materials with specific magnetic properties
Dobrzanski L.A. (Gliwice, Poland), Drak M. (Gliwice, Poland), Ziebowicz B. (Gliwice, Poland)
Purpose: The purpose of the paper is to present the material and technological solution which makes it possible obtaining soft and hard
magnetic composite materials: nanocrystalline material – polymer.
Design/methodology/approach: For fabrication of composite materials the following powders were used: soft magnetic materials
(Fe73.5Cu1Nb3Si13.5B9) and hard magnetic material (Nd14.8Fe76Co4.95B4.25) with nanocrystalline structure. Composite materials
were bonded by the use of following binder (2.5 % wt.): thermoplastic polyethylene and thermosetting epoxy resin, respectively.
Advanced composite materials were compacted by the one-sided uniaxial pressing.
Findings: The complex relationships among the manufacturing technology of these materials, their microstructure, as well as their
magnetic and mechanical properties were evaluated. The manufacturing of composite materials greatly expand the applicable possibilities
of nanocrystalline powders of magnetically hard and 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.
Practical implications: Results of investigations of properties and the structure of magnetic composites allow to widen their application
possibilities. In manufactured composite materials there is found a good correlation between mechanical and magnetic properties what is
very important taking into account the possibility of their application because these composite materials can be used both in stationary
devices and in portable ones which are more commonly used.
Originality/value: This is an example of simple technology allowing to expand the possibilities of magnetic hard and soft materials.

1.231
Development of the laser method of multicrystalline silicon surface texturization
Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland), Panek P. (Cracow, Poland), Lipinski M. (Cracow, Poland), Zieba P.
(Cracow, Poland)
Purpose: The aim of the paper is to demonstrate a laser method of texturization multicrystalline silicon. This means creating a roughened
surface so that incident light may have a larger probability of being adsorbed into the solar cell. It was demonstrated, that laser processing
is very promising technique for texturing multicrystalline silicon independent on crystallographic orientation of grains compared to
conventional texturing methods.
Design/methodology/approach: The topography of laser textured surfaces were investigated using ZEISS SUPRA 25 scanning electron
microscope and LSM 5 Pascal ZEISS confocal laser scanning microscope. The reflectance of produced textures was measured by PerkinElmer Lambda spectrophotometer with an integrating sphere. Electrical parameters of manufactured solar cells were characterized by
measurements of I-V illuminated characteristics under standard AM 1.5 radiation.
Findings: The texturing of multicrystalline silicon surface using Nd:YAG laser makes it possible to increase absorption of the incident
solar radiation. Laser processing is a promising method for texturization of multicrystalline silicon compared to conventional texturing
methods applied in used technology of solar cells.
Research limitations/implications:. Laser processing introduce into the bulk of material some unwanted effects, having detrimental
influence on the main parameters of processed silicon wafers. Solar cells manufactured from laser-textured multicrystalline 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. Chemical etching by means of potassium alkali made it possible to increase cell
efficiency.
Originality/value: Laser texturing has been shown to have great potential as far as its implementatnion into industrial manufacturing
process of solar cell is concerned.

1.232
Microstructure evolution of high-manganese steel during the thermomechanical processing
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-working conditions on microstructure evolution of new-developed
high-manganese austenitic steel.
Design/methodology/approach: The hot-working behaviour was determined in continuous and multi-stage compression tests performed in
a temperature range of 850 to 1100°C by the use of the Gleeble 3800 thermomechanical simulator. The processes controlling work
hardening and removing it were identified by microstructure evolution observations in successive stages of compression with the amount of
true strain 4x0.29, 4x0.23 or 4x0.19.
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Findings: The investigated steel is characterized by high values of flow stresses from 250 to 450 MPa. Increase of flow stress along with
decrease of compression temperature is accompanied by translation of εmax strain in the direction of higher deformation. Results of the
multi-stage compression proved that applying the true strain 4x0.29 gives the possibility to refine the austenite microstructure as a result of
dynamic recrystallization. In case of applying the lower deformations 4x0.23 and 4x0.19, the process controlling work hardening is
dynamic recovery and a deciding influence on a gradual microstructure refinement has statical recrystallization.
Research limitations/implications: To determine in detail the microstructure evolution during industrial rolling, the hot-working schedule
should take into account real number of passes and higher strain rates.
Practical implications: The obtained σ-ε curves can be useful in determination of power-force parameters of hot-rolling and to design a
rolling schedule ensuring a fine-grained microstructure of high-manganese steel products.
Originality/value: The microstructure evolution in various conditions of hot-working for the new-developed high-manganese Mn-Si-AlNb steel was determined.

1.254
Effect of the sintering parameters on structure of the gradient tool materials
Dobrzanski L.A. (Gliwice, Poland), Hajduczek J. (Gliwice, Poland), Kloc-Ptaszna A. (Gliwice, Poland)
Purpose: The purpose of this work was to obtain gradient tool materials, based on the non-alloyed steel reinforced with HS6-5-2 high-speed
steel, through using the conventional powder metallurgy method and sintering in the vacuum furnace at the range of temperature from
1190°C to 1250°C, in steps of 20°C, for 30 and 60 minutes.
Design/methodology/approach: In presented work gradient materials were obtained through powder metallurgy consisting uniaxial
compacting method and sintering. The unalloyed steel was fabricated by mixing iron and graphite powders. Structural examinations were
carried out by optical microscopy methods assisted with the computer image analysis, scanning electron microscopy and X-ray microanalysis.
Findings: It was found out, that increase of the sintering temperature contribute to the undergo coagulation on the grain boundary or
creation of the large allocations on the grain boundary of the carbides in the matrix. As well, it was proved, that incompleted sintering
process was caused by too low sintering temperature.
Practical implications: Such gradient material may be applied for turning tools.
Originality/value: A forming methods were developed for unalloyed steel and high-speed steel powders, which made it possible to obtain
specimens with six layers in its structure. The material presented in this paper has layers, at one side consisting unalloyed steel and at the other
side high-speed steel. The layers inside the material are mixes of the high-speed steel and unalloyed steel powders in the relevant proportions.

1.245
Computer aid in examination of the chemical composition and treatment parameters influence on mechanical properties of
structural steels
Dobrzanski L.A. (Gliwice, Poland), Honysz R. (Gliwice, Poland)
Purpose: This paper presents Neuro-Lab. It is an authorship programme, which use algorithms of artificial intelligence for structural steels
mechanical properties estimation.
Design/methodology/approach: On the basis of chemical composition, parameters of heat and mechanical treatment and elements
geometrical shape and size this programme has the ability to calculate the mechanical properties of examined steel and introduce them as
raw data or influence charts. Possible is also to examine the dependence among the selected steel property and chosen input parameters,
which describes this property.
Findings: There is no necessity of carrying out any additional material tests. The results correlations between calculated and measured
values are very good and achieve even the level of 98%.
Practical implications: Presented programme can be an effective replace of the real experimental methods of properties determination in
laboratory examinations. It can be applied as the enlargement of experimental work. Possible is also the investigation of models coming
from new steel species, that wasn't produced yet.
Originality/value: The ability of the mechanical properties estimation of the ready, or foreseen to the use, material is unusually valuable
for manufacturers and constructors. This signifies the fulfilment of customer's quality requirements as well as measurable financial
advantages for material manufacturers.

1.166
Laser surface treatment of the hot work tool steel with TaC and VC carbide powders
Dobrzanski L.A. (Gliwice, Poland), Jonda E. (Gliwce, Poland), Klimpel A. (Gliwice, Poland)
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Purpose: The paper presents investigation results of the structure and properties of alloying surface layer of the X40CrMoV5-1 hot work tool
steel, using the high power diode laser HPDL. Tantalum and vanadium carbides powders were used for alloying and the X40CrMoV5-1
conventionally heat treated steel was used as reference material.
Design/methodology/approach: Metallographic examinations of the material structures after laser alloying surface layer were made on
light microscope and transmission electron microscope. The resistance research has been done with the use of the pin-on-disc method.
Hardness tests were made with Rockwell method in C scale.
Findings: It was found out in examinations of the surface layer that it can be possible to obtain high quality top layer with better properties
compared to material after a standard heat treatment.
Research limitations/implications: In this research two powders (TaC and VC) were used for alloying of the surface layer of investigated
steel.
Practical implications: The structure as well as improvement of mechanical properties is a practical aim of this work as well as
improvement of hardness as a very important properties for practical use.
Originality/value: The research results of this type of heat treatment show that there is a possibility of applying the worked out
technology to manufacturing or regeneration of chosen hot working tools.

1.167
Aluminium matrix composites fabricated by infiltration method
Dobrzanski L.A. (Gliwice, Poland), Kremzer M. (Gliwice, Poland), Nowak J. (Gliwice, Poland), Nagel A. (AAlen, Germany)
Purpose: The aim of this work is to examine the structure and properties of metal matrix composites obtained by infiltration method of
porous ceramic preforms by liquid aluminium alloy.
Design/methodology/approach: Ceramic preforms were manufactured by the sintering method of ceramic powder. The preform material
consists of powder Condea Al2O3 CL 2500, however, as the pore forming the carbon fibers Sigrafil C10 M250 UNS were used. Then
ceramic preforms were infiltrated with liquid eutectic EN AC – AlSi12 aluminum alloy. Stereological and structure investigations of
obtained composite materials were made on light microscope. The mechanical properties of obtained composite material were investigated
in tensile strength test and hardness test.
Findings: It was proved that developed technology of manufacturing of composite materials based on the porous ceramic Al2O3 preforms
infiltrated by liquid aluminium alloy ensures expected structure and strength Hardness increased about twice compared to the matrix and
this process can be used in practice.
Practical implications: The presented metal matrix composites fabrication technology allows to obtain locally reinforced elements and
near net shape products.
Originality/value: Results show the possibility of obtaining the new aluminium matrix composite materials being the cheaper alternative
for other materials based on the ceramic fibers.

1.221
Effect of cooling rate on the solidification behavior of magnesium alloys
Dobrzanski L.A. (Gliwice, Poland), Krol M. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Maniara R. (Gliwice, Poland)
Purpose: The goal of this paper is to present the thermal characteristics of magnesium alloy using the novel Universal Metallurgical
Simulator and Analyzer Platform.
Design/methodology/approach: The objective of this work is determine the liquidus, solidus temperature and beginning nucleation
temperature to understanding crystallization of magnesium alloys.
Findings: The research show that the thermal analysis carried out on UMSA Technology Platform is an efficient tool for collect and
calculate thermal parameters. The formation temperatures of various thermal parameters and hardness are shifting with an increasing
cooling rate.
Research limitations/implications: This paper presents results for one alloy – MCMgAl12Zn1 only, cooled with three different
solidifications rate i.e. 0.6, 1.2 and 2,4 °C/s, for assessment for the liquidus, solidus temperatures and describe a beginning of nucleation
of α(Mg)-ß(Mg-Mg17Al12) eutectic and its influence on the mechanical properties. Further investigations should be concentrating on
assessment an influence of different solidification rate on microstructure.
Practical implications: The parameters described can be applied in metal casting industry for selecting magnesium ingot preheating
temperature for semi solid processing to achieve requirements properties.
Originality/value: The paper contributes to better understanding and recognition an influence of different solidification condition on nonequilibrium thermal parameters of magnesium alloys.
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1.149
Structure, texture and chemical composition of coatings deposited by PVD techniques
Dobrzanski L.A. (Gliwice, Poland), Lukaszkowicz K. (Gliwice, Poland), Labisz K. (Gliwice, Poland)
Purpose: The aim of the research is the investigation of the structure, texture and chemical composition of coatings deposited by PVD
technique (reactive dc magnetron sputtering method) onto the substrate from the CuZn40Pb2 brass.
Design/methodology/approach: Microstructure was characterised using optical metallography, scanning and transmission electron
microscopy. Changes of the chemical composition of the coatings were examinations made on the glow discharge optical spectrometer
(GDOS).
Findings: The hard PVD coatings deposited by reactive dc magnetron sputtering method demonstrate structure composed of fine
crystallites. In case of the monolayer coatings the columnar structure occurs. Examinations of the PVD coating textures reveal that in most
cases they have the binary textures.
Research limitations/implications: In order to evaluate with more detail the possibility of applying these coatings in tools, further
investigations should be concentrated on the determination of the mechanical and tribological properties of the coatings.
Originality/value: The paper contributes to better understanding and recognition the structure of thin coatings deposited by PVD
techniques.

1.223
Influence of the laser modification of surface on properties and structure of magnesium alloys
Dobrzanski L.A. (Gliwice, Poland), Malara S. (Gliwice, Poland), Domagala J. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Golombek
K. (Gliwice, Poland)
Purpose: The aim of this work was to improve the surface layer cast magnesium cast alloys by laser surface treatment, determine the laser
treatment parameters and examine structure and properties.
Design/methodology/approach: The laser treatment of magnesium alloys with alloying SiC and TiC powders with the particles size
below 75µm and over 6.4µm was carried out using a high power diode laser (HPDL). The resulting microstructure in the modified surface
layer and was examinated using scanning electron microscopy. The X-ray qualitative and quantitative microanalysis and the analysis of a
surface distribution of cast elements in the examined magnesium cast alloy was examined. The measurements of hardness and roughness
of the modified surface layer was also studied.
Findings: The alloyed region has a fine microstructure with hard carbide particles. Hardness of laser surface alloyed layer was dropped as
compared to alloy without laser treatment. The roughness of layer surface increased after laser alloying and values are bigger for SiC
alloying particles.
Research limitations/implications: The investigations were conducted for cast magnesium alloys MCMgAl12Zn1 and MCMgAl9Zn1
and also TiC and SiC powders. One has used laser power in the range from 1.2 to 2.0 kW.
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 value of this work is definition of the influence of laser treatment parameters on quality, microstructure and
hardness of magnesium cast alloys surface layer.

1.222
Laser surface treatment of magnesium alloys with silicon carbide powder
Dobrzanski L.A. (Gliwice, Poland), Malara S. (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 cast alloys by laser surface treatment and determine the
laser treatment parameters.
Design/methodology/approach: The laser treatment of magnesium alloys with alloying SiC powder with the particle size below 75µm
was carried out using a high power diode laser (HPDL). 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 alloyed region has a fine microstructure with hard carbide particles. Microhardness of laser surface alloyed layer was
significantly improved as compared to alloy without laser treatment.
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Research limitations/implications: The investigations were conducted for cast magnesium alloys MCMgAl12Zn1, MCMgAl9Zn1,
MCMgAl6Zn1, MCMgAl3Zn1 and SiC powder with the particle size below 75µm. One has used laser power in the range from 1.2 to 2.0
kW.
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 value of this work is definition of the influence of laser treatment parameters on quality, microstructure and
microhardness of magnesium cast alloys surface layer.

1.138
Computer aided determination of porosity in sintered steels
Dobrzanski L.A. (Gliwice, Poland), Musztyfaga M. (Gliwice, Poland), Actis Grande M. (Torino, Italy), Rosso M. (Torino, Italy)
Purpose: Purpose of this paper was to apply a computer method of open porosity analysis for determination of porosity in sintered Astaloy
CrL and CrM powders.
Design/methodology/approach: The powders used in the present papier are pre-alloyed iron-base powders containing low amounts of
chromium and molybdenum. The amount of graphite which is mixed with the iron-base powder is 0.6% and lubricant is 0.75%. Green
compacts were sintered in a vacuum furnace at 1120ºC for 30 minutes in vacuum and rapidly cooled in nitrogen at four different rates: high
cooling (7 ºC/s and 6.5 ºC/s) and medium cooling (1.6ºC/s) low cooling (0.3 ºC/s). Next the samples were tempered in vacuum in the same
furnace at 200ºC for 60 minutes and cooled in nitrogen, with the exception of low cooling. Obtained samples were examined by light optical
microscopy (LOM) for microstructure observation and scanning electron microscopy (SEM).
Findings: The investigations of porosity in the pre-alloyed steels were performed using ” Image-Pro Plus 4.5” computer program. Leica
light microscope (MEFA4) was applied to prepare series of micrographs. The microstructures were observed at 100x magnification and
recorded as*jpg files. After calibration of the digital images, the perimeter, area, diameter, roundness, Feret max were calculated.
Practical implications: The program has some limitations (built in mathematical functions), which made difficult to obtain some results
automatically.
Originality/value: The obtained results prove that this program is very useful in the statistical analysis of microstructures, because it saves
the time during calculations and is well suited for checking sintered materials.

1.256
The elimination of micropores and surface defects in aramid-silicon laminated materials with special properties
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 and define of the micro-cavities amount
during production of the laminates and identification of their influence on product properties with assumed medical implantation
Methodology: 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 connected with hot. Created material was observed on
Olimpus HIGLIGHT 2000 optical microscope with magnification 40x
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 used in medicine for example as gullet prosthesis.
Research limitations: Carried out investigations show the problem with cautioning and ageing which are very important in having proper
percentage of intensifier in developed material.
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.

1.134
Structure of TiBN coatings deposited onto cemented carbides and sialon tool ceramics
Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), Konieczny J. (Gliwice, Poland), Kwasny W. (Gliwice, Poland), Pawlyta
M. (Gliwice, Poland)
Purpose: The aim of this paper was investigated structure of sintered carbides WC-Co type and sialon tool ceramics with wear resistance
ternary coatings TiBN type deposited by cathodes arc evaporation process (CAE-PVD).
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Design/methodology/approach: Observation of fracture and topography studied coatings were done by scanning electron microscope.
Chemical composition was determine by energy dispersive spectrometry (EDS) method. Thin foils investigations of substrates and
coatings were done by transmission electron microscopy (TEM). Phases composition analysis carried out by XRD and GIXRD method.
Findings: The investigated PVD gradient coatings deposited by CAE-PVD method are demonstrating fine-grained structure. The TiN,
TiB and TiB2 phases were found in coatings and β-Si3N4 phase was found in sialon tool ceramics. Coating onto sialon tool ceramics reveal
shallow pinhole while coating onto cemented carbide is without discontinuity.
Research limitations/implications: In the future investigations will progress for mechanical properties, e.g. roughness, microhardness,
adhesion strength and operating properties.
Originality/value: In this work the influence of parameters deposited coatings by CAE-PVD technique on structure and phases
composition the ternary TiBN gradient coatings were investigated.

1.90
Selection of heat treatment condition of the Mg-Al-Zn alloys
Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Cizek L. (Ostrava, Czech Republic), Madejski J. (Gliwice, Poland)
Purpose: Main aim of this paper are results of the optimization of heat treatment conditions, which are temperature and heating time
during solution heat treatment or ageing as well the cooling rate after solution treatment for MCMgAl12Zn1, MCMgAl9Zn1,
MCMgAl6Zn1, MCMgAl3Zn1 cast magnesium alloys.
Design/methodology/approach: The following results concern mechanical properties especially hardness.
Findings: The different heat treatment kinds employed contributed to the improvement of mechanical properties of the alloy.
Research limitations/implications: According to the alloys characteristic, the applied cooling rate and alloy additions seems to be a good
compromise for mechanical properties, 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: Generally magnesium alloys are applied in motor industry and machine building, but they find application in a
helicopter production, planes, disc scanners, a mobile telephony, computers, bicycle elements, household and office equipment, radio
engineering and an air - navigation, in chemical, power, textile and nuclear industrial, etc.
Originality/value: Contemporary materials should possess high mechanical properties, physical and chemical, as well as technological
ones, to ensure long and reliable use. The above mentioned requirements and expectations regarding the contemporary materials are met
by the non-ferrous metals alloys used nowadays, including the magnesium alloys.

1.227
Microstructure analysis of the modified casting magnesium alloys after heat and laser treatment
Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Domagala J. (Gliwice, Poland), Bonek M. (Gliwice, Poland), Klimpel A.
(Gliwice, Poland)
Purpose: In this paper there is presented the structure of the modeling cast magnesium alloy EN-MCMgAl6Zn1 as cast state, after heat
treatment and laser treatment.
Design/methodology/approach: The presented results concern X-ray qualitative and quantitative microanalysis as well as qualitative and
quantitative X-ray diffraction method, light and scanning microscope. A casting cycle of alloys has been carried out in an induction
crucible furnace using a protective salt bath Flux 12 equipped with two ceramic filters at the melting temperature of 750±10ºC, suitable for
the manufactured material. The heat
treatment involve the solution heat treatment (warming material in temperature 375° C by 3 hour, it elevation temperature to 430° C,
warming by 10 hours) and cooling in different cooling mediums as well water, air and furnace. Laser surface melting was carried out with
a high power diode laser (HDPL).
Findings: The results of the metallographic examinations confirm the fact that the magnesium cast alloy MCMgAl6Zn1 is characterized
by a microstructure of the α solid solution constituting the alloy matrix as well as the ß – Mg17Al12 discontinuous intermetallic phase in
the forms of plates located mostly at grain boundaries. The results indicate that laser-melted layer contains the fine dendrites. The substrate
grains are significantly coarses than in the laser surface remelting zone.
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. 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: This work helps to use the new developed laser treatment technique for alloying and remelting of magnesium cast
alloys for new application.
Originality/value: The originality of this work is based on applying of High Power Diode Laser for improvement of properties of the
magnesium alloys.
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1.253
Studying of kinetic growth of organic thin films
Dobrzanski L.A. (Gliwice, Poland), Weszka J. (Gliwice, Poland), Pakula D. (Gliwice, Poland), Jarka P. (Gliwice, Poland), Domanski M.
(Zabrze, Poland), Jurusik J. (Zabrze, Poland)
Purpose: of this paper: Studying of growth kinetic of organic thin film prepared by vacuum thermal evaporation technology.
Design/methodology/approach: Applying of quartz crystal microbalance to thickness control of organic thin films deposition process.
Findings: Results of this issue suggesting that the kinetics of organic thin films is depending of current flowing through the crucible
(crucible temperature).
Research limitations/implications: Kinetics of vacuum evaporation of thin film is different from that of inorganic thin films during the
growth process.
Practical implications: The means of connect the quartz crystal microbalance MSV 1843/AB with vacuum chamber, function and means
of thickness and deposition rate measuring has been described. This scientific paper include also description of researching results of
kinetics of organic and metallic thin film evaporation process by MSV 1843/AB quartz crystal microbalance and verification these results
by comparing them with results from other measuring techniques.
Originality/value: Controlling thickness of thermally evaporated organic thin film during the film growth process.

1.241
Intelligent epoxy matrix composite materials consisting of Tb0.3Dy0.7Fe1.9 magnetostrictive particulates
Dobrzanski L.A. (Gliwice, Poland), Wydrzynska A. (Gliwice, Poland), Iesenchuk O. (Warsaw, Poland)
Purpose: This paper presents the acceptable technology to fabricate epoxy-bonded Tb0.3Dy0.7Fe1.9 composites in an effort to produce
Tb0.3Dy0.7Fe1.9 bulks with good magnetostrictive properties through the optimization of some fabrication parameters.
Design/methodology/approach: Intelligent polymer matrix composite materials consisting of magnetostrictive particulates was obtained
by homogenously mixing low viscosity epoxy resin and Tb0.3Dy0.7Fe1.9 powder with grains from 38 to 106 µm. The relationships among
the manufacturing technology of these materials, their microstructure, as well as their magnetostriction were evaluated. Materialographic
examination of powders morphology and the structure of composite materials were also made.
Findings: Composite materials consisting of Tb0.3Dy0.7Fe1.9 particles can extend the possibilities of application the magnetostrictive
materials and reduce the cost of their manufacturing. The obtained materials show regular distribution of Tb0.3Dy0.7Fe1.9 powder in epoxy
matrix.
Research limitations/implications: The advantages of the bonded magnetostrictive composite materials are their simple technology,
possibility of forming their properties and lowering manufacturing costs. It is expected that the magnetostrictive properties of
Tb0.3Dy0.7Fe1.9 composites presented in this work can be further improved by amelioratethe fabrication parameters.
Originality/value: Manufacturing processes of intelligent epoxy matrix composite materials consisting of Tb0.3Dy0.7Fe1.9 magnetostrictive
particulates.

1.261
Functional properties of the sintered tool materials with (Ti,Al)N coating
Dobrzanski L.A. (Gliwice, Poland), Zukowska L. (Gliwice, Poland), Mikula J. (Gliwice, Poland), Golombek K. (Gliwice, Poland),
Podstawski P. (Gliwice, Poland)
Purpose The paper presents investigation results of functional properties of the sintered tool materials: high speed-steel matrix composites
(HSSMC), cemented carbides, cermets and Al2O3 type oxide tool ceramics with (Ti,Al)N coating deposited in the cathodic arc evaporation
CAE-PVD method and comparison them with the uncoated tool materials.
Design/methodology/approach Analysis of the mechanical and functional properties: surface roughness, microhardness tests, scratch
tests, cutting tests. X-ray qualitative microanalysis of elements.
Findings . Deposition of (Ti,Al)N coating onto high speed-steel matrix composites (HSSMC), cemented carbides, cermet and Al2O3 type
oxide tool ceramics substrate causes increasing of wear resistance as well as reduces the exceeding of steady stresses’ critical levels. It
causes multiple (up to 800%) increasing of tool life. As a result of metallographic observations it was stated that linear and uniform
character of wear was achieved in case of all deposited samples.
Practical implications Employment of the hard coatings deposited onto sintered tool materials is reckoned as one of the most important
achievements in last year in the area of improvement of functional properties of cutting tools.
Originality/value Combination of substrates (especially coatings deposited on high speed-steel matrix composite) is unique and very
interesting in respect of achieved functional properties.
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1.220
Design, manufacture and technological verification of SiC/C composite stirrer
Dolata-Grosz A. (Katowice, Poland), Hufenbach W. (Dresden, Germany), Sleziona J. (Katowice, Poland), Gude M. (Dresden, Germany),
Czulak A. (Dresden, Germany)
Purpose: In article were presented assumptions and choose results of investigations connected with material selection and technology
production of prototype's ceramic stirrer with destination to work in environment of liquid metal. In the research work the result of the
design, manufacture and technological verification of SiC/C composite stirrer have been presented.
Methodology: The design of the stirrer (2D and 3D models) and strength tests on the blade and fragment of the composite axle was
prepared in the programme Solid Works and the FEM, using COSMOS software. Polymer infiltration and pyrolysis (PIP) technique was
used for fabrication SiC/C stirrer. Examination of wettability and suitability of the SiC/C composite for application in a liquid metal with
sessile drop wettability was conducted. The surface geometry, conducted using a non-contact optical profilometer, FRT Micro’Prof.
Findings: Further laboratory tests of the SiC/C composite stirrer, designed and developed in the Institute of Lightweight Engineering and
Polymer Technology at TU Dresden have confirmed rightness of the design, assumptions regarding the thermal, mechanical and chemical
resistance of the stirrer.
Practical implications: The technological tests have proven a considerable reduction of the turbulence flow, which with an unchanged
system of controlling the stirrer ensured stability of the liquid metal whirl and repeatability of the process.
Originality/value: The application of this new material will enable not only the expansion of laboratory research, but it may also facilitate
the implementation of liquid/phase technologies of obtaining MMC composites for the industry and thus, contribute to increasing the
durability of stirrers in comparison with the solutions applied so far.

1.240
The Poka-Yoke method as an improving quality tool of operations in the process
Dudek-Burlikowska M. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland)
Purpose: A new approach for the implementation of quality philosophy Zero Quality Defects with usage of the Poka-Yoke method in the
polish organization has been presented.
Design/methodology/approach: The possibility of usage of mistake proofing device is connected with monitoring and improvement of
operations in the process.
Findings: At the present time the organizations should implement quality tools, techniques, methods which support the prevention strategy
and should pay attention to improving each element and operations in the process.
Research limitations/implications: Generally activity aim at prevent defects has been described. The Poka-Yoke method of preventing
errors by putting limits on how operation can be performed in order to force the correct completion of the operation has been presented.
Practical implications: The possibility of implementing of the Poka-Yoke method as a factor of improving operation in the process in the
motorizations companies has been shown.
Originality/value:value The aim of method Poka-Yoke in those practical examples is to eliminated or minimize human error in
manufacturing process and management as a result of mental and physical human imperfections. The graphical proposal: connection the
PDCA cycle with the Poka-Yoke has been created.

1.70
Hindrances associated with examination of two-layer structures with use of the eddy current method
Dziczkowski L.D. (Gliwice, Poland), Dziczkowska M.D. (Gliwice, Poland)
Purpose: Determination and description of essential phenomena that occur during examination of two-layer structures with use of the
eddy-current method. Development of guidelines to establish procedures that make it possible to find out optimum frequencies of eddy
currents, for which measurements of the outer film covering the examined structure exhibit best performance. Estimation of errors that
occur when measurements of both geometrical and electrical parameters of the upper film within the two-layer structures are carried out
simultaneously.
Design/methodology/approach: During the design and scalling of the devices based on phenomenon of eddy currents implying changes
of contact coil impedance components, significant influence of the electromagnetic field frequency on measurement results was observed.
Additionally, some other phenomena can be observed which causes invalid interpretation of devices indications. Basing on a mathematical
model of a contact coil located above a conductive non-ferromagnetic two-layer plate, the sensitivities to the measured parameters are
determined. The developed mathematical model serves and the basis to calculate theoretical values of errors when all parameters of the
outer film on the examined structure are measured simultaneously.
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Findings: Depending on specific applications, recommendations enabling proper choice of the electromagnetic field frequency are
formulated.
Practical implications: Describred phenomena and calculations are useful for the designers of the devices utilising the phenomenon of
eddy currents, and also for the users of flaw detectors and conductometers. Remarks included in this paper can be useful for proper
interpretation of the observed results and phenomena.
Originality/value: Determination of impact coefficients that define how parameters of the two-layer structure are vulnerable to impedance
components of the measuring contact coil.

1.171
Determination of the optimum forming conditions for warm tube hydroforming of ZM21 magnesium alloy
Esnaola J.A. (Mondragon, Spain), Torka I. (Mondragon, Spain), Galdos L. (Mondragon, Spain), Garcia C. (Mondragon, Spain)
Purpose: Magnesium alloys are especially appropriate to decrease vehicle weight and consequently reduce fuel consumption. However,
forming limitations regarded to their low formability at room temperature are found when being manufactured by conventional forming
processes. Consequently, development of new forming techniques, such as warm tube hydroforming (WTHF), is needed to overcome such
limitation. This way, WTHF allows combining the benefit of increasing forming temperature to raise the formability of these alloys with
the widely known advantages of conventional Tube Hydroforming processes.
In the current work, deformation mechanisms in ZM21 alloy were studied in order to determine the optimum forming conditions for warm
forming processes. These working conditions were tested to form a ZM21 prototype by WTHF.
Design/methodology/approach: In a first stage, specimens of ZM21 alloy were uniaxially tested at different temperatures up to 250ºC at
quasi-static strain rates, and microstructure of tested specimens was analysed. In a second stage, according to acquired knowledge, ZM21
tubes were formed by WTHF process and final mechanical properties and microstructure were analysed.
Findings: Optimum forming conditions for WTHF of ZM21 alloy were determined.
Practical implications: Magnesium tubular parts are very appropriate for automotive and aerospace industry due to their high strength to
weigh ratio. Thus, WTHF processes allow obtaining excellent quality parts with complex shapes, difficult or even impossible to obtain by
other forming techniques. Furthermore, the determined optimum forming conditions can be useful for other warm forming processes such
as warm deep drawing.
Originality/value: Deformation mechanisms and optimum forming conditions for ZM21 alloy, which presents advantages for warm
forming processes, were determined. Furthermore, these forming conditions were tested in an emerging innovative forming process,
WTHF.

1.80
Project of a trenchless works tunneling machines ordered construction family
Gendarz P. (Gliwice, Poland), Rzasinski R. (Gliwice, Poland)
Purpose: The water and electricity (etc.) supply is the main problem that big agglomerations meet, therefore the non-excavation works are
developed in areas of high buildings density.
Design/methodology/approach: There are many construction solutions of erosion machines that has already been verified in real tests,
but the current goal is to develop non – excavation robotized machine. Erosion machines with main dimensions of the tunnels which are:
1600, 2000, 2500, 3150 are design with use of the computer aided methods.
Findings: The result is a modeled in I-DEAS advanced graphical program series of types of the erosion machines with two main designs.
The assembly models were analyzed: by system analyze (work simulation of the assembly), by strength analyze (Finite element method)
and saved in 2D drawings.
Research limitations/implications: The practical methodology verification of creating the systematic part family was based on the
designed erosion machines series of types. There were developed: the algorithmic selection methods of quantitative construction attributes,
the construction similarity method of the erosion machines, variant analyzes in the I-DEAS advanced graphical program, program and
relational parameterization [3,7,11]. There will be created manufacturing process of the parts, which allows to verify the technology on the
CNC machines.
Practical implications: The designed models will be modified and the construction will be consulted with manufacturers and erosion
machine users like: OHL ZS a.s. from Brna, Tauber Rohrbau GmbH & Co.KG from Minster. The companies’ acceptance will result in
practical verification by JUMARPOL company.
Originality/value: The main achievement is the design of a robotized erosion machine to non – excavation works. The designing process
was supported by computer aided methods invented on Silesian University of Technology in the I-DEAS advanced graphics program.
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1.47
Numerical analysis of strain state during creeping of thermoplastic polymer
Gnatowski A. (Czestochowa, Poland), Palutkiewicz P. (Czestochowa, Poland), Jaruga T. (Czestochowa, Poland)
Purpose The numerical simulation of creep of polymer sample was the aim of work.
Design/methodology/approach Creep investigation included polypropylene. The test stand allowed to perform the creep process during
bending at the 50 MPa stress level. The numerical analysis of creep model with the uniaxial stress-strain data for concrete mathematical
model was done.
Findings The investigation were helpful to the comparison of the experimental model with the mathematical model. The creep materials
defined as user-coded materials can be used in numerical simulation.
Research limitations/implications The accuracy and precision of numerical and experimental research model, and difference of
numerical and experimental results was a limitation of the work.
Practical implications The method and results of examinations can be used practically in numerical simulation.
Originality/value Traditional, mechanical characteristics received as a result of the investigations under tensile, torsion and compression
load are insufficient to predict the behaviour of polymeric materials under the extreme usage conditions as well as during the long time.
The approximation results of numerical simulations were presented. The viscoelastic properties as a function of time on the basis of
empirical data were presented. The model parameters matching to experimental results.

1.187
Analysis of stress state during single point bending in DMTA examinations
Gnatowski A. (Czestochowa, Poland), Palutkiewicz P. (Czestochowa, Poland), Lubczynska K. (Czestochowa, Poland)
Purpose Determination of stresses at the change of Young modulus values in temperature function for polystyrene samples, by DMTA
and photoelasticity method, was the aim of work. The numerical simulations of stress, strain and displacement in PS samples was
presented. The numerical simulations of injection moulding process (using Moldflow Plastic Insight 5.0 software), include effects after
injection process were conducted.
Design/methodology/approach Investigations were carried out for samples subjected to the one-axial bending. The computer simulations
of changes of the stress and strain distribution within the range of elastic strains phase were done. 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. To verify numerical simulation the photoelasticity research was done.
Findings Examinations made possible the determination of dynamic mechanical properties of polystyrene 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. The stress increased with the increase in Young
modulus, at the strain generated from push rot oscillation.
Research limitations/implications The injection moulded part have large internal stresses, with higher value than stresses made from
oscillation pushrot. The accuracy of used approximate method for computer simulations was not sufficient to indicate the Bielajew point.
Practical implications Investigated polymer 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 polymer and to estimate the polymer 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.
The impact of internal stresses in the sample was investigate.

1.199
Mechanical properties dependency of the pearlite content of ductile irons
Gonzaga R. A. (Pamplona, Spain), Martinez P. (Pamplona, Spain), Perez A. E. (Pamplona, Spain), Villanueva P. (Pamplona, Spain)
Purpose: In this work, it is pretended to make a comparison of different pearlite contents in pieces with similar shape and dimensions and
to analyze the variation of mechanical properties as pearlite content increases. The three pieces used had form of stair made of ductile cast
iron. Desing/methodology/aproach
Methodology: The present study was based on an adequate balance of alloying elements. None heat treatment was used to obtain different
pearlite contents in the microstructures. Many specimens taken from the cast were mechanized to be polished and swabbed with nital to
analyze the microstructure. To study the mechanical properties these casts present many tests were done such as Charpy impact test, done
at different temperatures. Fracture toughness and tensile strength tests were done, as well. Findings
Findings: This study gave evidences that heat treatments are not necessary to obtain different pearlite content in the microstructure. Good
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mechanical properties are obtained by an appropriate balance of alloying elements. Research limitations/implications
Research implications: They are that of natural sources. Besides, high and precision technology must be applied to get the present results
better. Practical implications
Practical implications: Cast iron productions are focussed straight on machine building and automotive industries and constructions. The
low cost production of ductile cast iron, its mechanical properties and low cost transformations are the tempting for application. Originality
Originality: The whole experimental work and the appropriate results obtained as consequences of the analysis carried out are novel,
although applied methods are well known. Values presented in tables are given as new results of our experiments. This work is of great
importance for the development of new economical methods for ductile iron production. This study is directed to researchers and
metallurgy centres.

1.255
Effect of isothermal bainitic transformation temperature on retained austenite fraction in C-Mn-Si-Al-Nb-Ti TRIP-type steel
Grajcar A. (Gliwice, Poland), Krzton H.J. (Gliwice, Poland)
Purpose: The aim of the paper is to determine the influence of isothermal bainitic transformation temperature on a fraction of retained
austenite for a new-developed C-Mn-Si-Al-Nb-Ti TRIP-type steel.
Design/methodology/approach: The thermo-mechanical processing was realized in a multi-stage compression test by the use of the
Gleeble 3800 thermomechanical simulator. The steel was subjected to six variants of processing with an isothermal bainitic transformation
temperature in a range from 250 to 500°C. Identification of phase composition was achieved using microstructure observations and X-ray
diffraction. To determine the fraction of retained austenite the Rietveld method was applied.
Findings: The maximum fraction of retained austenite equal up to 16% can be obtained for the temperatures of isothermal bainitic
transformation from 400 to 450°C, while the maximum carbon content in the γ phase equal 1.5 wt.% is present at the temperature of
350°C. Below 350°C due to high Ms temperature, the largest grains of retained austenite located in the ferritic matrix transform to
marteniste. In a temperature range from 350 to 450°C, the Msγ temperature has a negative value, stabilizing the retained austenite.
Research limitations/implications: To determine in detail the influence of isothermal bainitic transformation conditions on a fraction of retained
austenite, the knowledge of the effect of isothermal holding time is also important.
Practical implications: The obtained microstructures and especially retained austenite fraction dependent on an isothermal bainitic
transformation temperature can be useful in optimization of thermo-mechanical processing conditions of C-Mn-Si-Al TRIP-type steels.
Originality/value: Combined colour etching and X-ray diffraction methods were applied for microstructure identification of modern
group of TRIP steels predicted to use in the automotive industry.

1.243
Influence of severe plastic deformation by the ECAP method on structure and properties of the P2-04BCh steel
Greger M. (Ostrava, Czech Republic), Vodarek V. (Ostrava, Czech Republic), Kander L. (Ostrava, Czech Republic), Cizek L. (Ostrava,
Czech Republic)
Purpose: Maim aim of this paper is to describe the plastic deformation executed by ECAE of low carbon steel. The ECAE method lead
to significant improvement of strength of investigated material.
Design/methodology/approach: Experiments were planned and realised an the temperature ranging from room temperature up 280oC.
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 deformation varied from the value 2 to 8. Investigation of structure by electron microscopy was made with use
microscope JEOL JEM 2100. Mechanical properties were investigated by tensile test. 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 ECAE was applied on low carbon steel. It was verification of ECAE application possibility on
steel P2-04BCH importantly for following applying on similar kinds of steel, because ECAE deformation influence.
Originality/value: The results from his work shall be useful in determining conditions for fabrication of nanocrystalline or submicrocrystalline steel by the ECAE technology.

1.262
Assessment of the didactic measurement results using FCM type networks
Guminska M. (Gliwice, Poland), Madejski J. (Gliwice, Poland)

Abstracts

63

Purpose: The paper presents students egzamination system developer for the scaleable e-learning system. Organisation of the teaching
and examination processes, as well as the implementation details are described. An intelligent system based on one of the Artificial
Intelligence methods – FCM (Fuzzy Cognitive Maps) type network is being developed within the framework of current work on the elearning process topic, to model the behaviour and functioning the system as a whole.
Design/methodology/approach: The intelligent examination system for students was developed based on mechanism derived from
HotPotatoes system. Programming languages like PHP and JavaScript were also used. Fuzzy Cognitive Maps were used to model the
e-learning process and an example of the system use is presented.
Findings: The project effect is the intelligent examination system supporting the statistical analysis of the difficulty level of test
problems, generating comments and materials individually for every user. The didactic process was modelled using FCM method.
Practical implications: Reduction of test checking time consumption, individual attitude to every student, score advised to the
students along with the comments pertaining to the wrong answers and recommended study topics - all immediately after the test, sent
to the student's mailbox.
Originality/value: Employment of FCM AI tool for evaluation of the teaching process effectiveness.

1.82
The influence of the engine load on value and temperature distribution in the piston of the turbocharged Diesel engine
Gustof P. (Katowice, Poland), Hornik A. (Katowice, Poland)
Purpose: The determination of the temperature distribution in the piston in initial phase of the work of the turbocharged Diesel engine.
Design/methodology/approach: The results of calculations of the temperature distribution in the piston of the turbocharged Diesel engine
in dependence from the engine loads were received by means of the two – zone combustion model and the finite element method.
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 piston 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 piston in initial phase of the work of the turbocharged Diesel engine until the moment of achievement quasi stabilized temperature
values.
Originality/value: The results of numeric calculations of the heat loads of the piston 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 piston.

1.135
Roll casting of 5182 aluminum alloy
Haga T. (Osaka, Japan), Mtsuo M. (Osaka, Japan), Kunigo D. (Osaka, Japan), Hatanaka Y. (Osaka, Japan), Nakamuta R. (Osaka,
Japan), Watari H. (Gunma, Japan), Kumai S. (Yokohama, Japan)
Purpose: of this paper is investigation of the ability of the high speed roll casting of 5182 aluminium alloy. Appropriate twin roll caster to
cast the 5182 strip was researched.
Design/methodology/approach: Method used in the present study was an unequal diameter twin roll caster and a vertical type high speed
twin roll caster equipped with mild steel rolls without parting material.
Findings: are that the vertical type high speed twin roll caster was effective to cast 5182 strip at high speed. 5182 could be cast at 10 times
higher speed than a conventional twin roll caster for aluminium alloy. 5182 could be cast by the mild steel roll using no-parting material
without sticking.
Research limitations/implications: is that ability of casting of the wide strip, that is wider than 600 mm, could not be investigated.
Practical implications: 600 mm-width 5182 strip could be cast and this width is enough for some structural parts. 5182 could be cast into
the strip at high productivity and low energy using the economy equipment and no-consumable good.
Originality/value: The method to make economy sheet metal of aluminium alloy is imported. The economy alloy and economy process
are essential to get economy aluminium alloy sheet.

1.108
Clad strip casting by a twin roll caster
Haga T. (Osaka, Japan), Nakamura R. (Osaka, Japan), Kumai S. (Tokyo, Japan), Watari H. (Gunma, Japan)
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Purpose: Of this paper is to realize the casting of the clad strip by only one process. Therefore, the investigation of the ability of the
casting of the clad strip by a vertical type twin roll caster was operated. The aim of the use of the twin roll caster to make clad strip was in
the reduction of the production-energy of the clad strip.
Design/methodology/approach: Used in the present study was a vertical type twin roll caster with the scriber. The scriber was used to
prevent the mixture of the two kinds of the melts. The scriber was set at roll-bite, and the scriber contacted to the one of solidification
layer. The melt was stopped by the scriber and the only the solidification layer was dragged by the roll.
Findings: The clad strip with the clear interface could be by the vertical type twin roll caster with the scriber. The scriber was useful to
drag only the solid and semisolid layer. The two kinds of strips were connected strictly at the interface of the clad strip. The clad strip was
not broken at the interface by the continuous bending.
Research limitations/implications: Are that 100 mm width-strip was cast in the present study. Ability of the clad strip that is wider than
100 mm was not clear. The control of the clad ratio was not investigated.
Practical implications: The twin roll caster devised and investigated in this report is useful to cast clad strip like the brazing sheet for the
radiator of the automobile.
Originality/value: The vertical type twin roll cater to cast clad strip is original process. The scriber was used to prevent the mixture of the
two kinds of melts. The scriber was not used in the previous research to cast clad strip at the twin roll caster, and use of the scriber was the
first try.

1.236
Influence of LCVD technological parameters on properties of polyazomethine thin films
Hajduk B. (Gliwice, Poland), Weszka J. (Zabrze, Poland), Jurusik J. (Zabrze, Poland)
Purpose: The aim of this paper is to show influence of technological parameters (temperature and gas stream intensity) of lowtemperature chemical vapour deposition (LCVD) on optical properties and morphology of polyazomethine thin films.
Design/methodology/approach Thin layers of poly (1,4-phenylene-methylenenitrilo-1,4-phenylenenitrilomethylene) (PPI) were prepared
by low temperature LCVD method with use of argon as a transport agent. The UV-Vis spectroscopy and AFM microscopy measurements
on PPI thin films were performed.
Findings The LCVD parameters, like temperature and argon stream intensity, influence growth rate, morphology and optical properties of
polyazomethine thin films. Optimalization of technical parameters allows for thin films with desired properties to be prepared.
Research limitations/implications Optimalization of technical LCVD parameters leads to preparing PPI thin films having desired
morphology and optical properties suitable for optoelectronic applications.
Practical implications PPI polyazomethine is good material for potential applications as the active layer in optoelectronic or photonic
structure (diods or photovoltaic cells).
Originality/value LCVD with use of argon is relatively new method for preparing of thin polymer films. Recognizing of optimal
technical parameters will make possible getting of thin films with required properties.

1.101
Pitting corrosion in the wet section of the automotive exhaust systems
Hoffmann C. (Konstanz, Germany), Gumpel P. (Konstanz, Germany)
Purpose: In the rear section of the automotive exhaust systems condensates bearing appreciable chloride ion concentrations and often low
pH-values together with particles of electrochemical active soot can lead to pronounced pitting corrosion on the inner surfaces. For
selection of an appropriate material that can enable cost-effective construction, the corrosion resistance of different candidate grades has to
be rated.
Design/methodology/approach: The different types of occurring corrosion, both general attack and pitting corrosion demands a combination of
evaluation methods of the corrosion attack: mass loss measurements and the measure of the average depth of a certain number of pits with an
optical 3D-Measuring System MicroCAD were used.
Findings: The two methods for the evaluation of the corrosion attack provide the same ranking of the materials. Both methods are
complementary to each other and together they provide a noticeable differentiation between some of the investigated materials.
Research limitations/implications: The average depth of the pits gives no information about the entire rate of the corrosion attack, about
the total number of the pits and their depth. In the future, research with the same optical 3D-Measuring System MicroCAD and new
software will be carried out. This will form a structured analysis of the entire pits for the quantification of the corrosion.
Practical implications: A higher quantification of the pitting corrosion leads to a better rating of the different stainless steel grades for
using them in the wet section of the automotive exhaust systems.
Originality/value: The evaluation of the pitting corrosion by means of the new measurement methods with the optical 3D-Measuring
System MicroCAD is more accurate, work fast and is an obligatory complement of the previous methods of evaluation of the pitting
corrosion: mass loss and the depth of the deepest pit.
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1.182
GMAW process stability evaluation through acoustic emission by time and frequency domain analysis
Huanca Cayo E. (Brasilia, Brazil), Absi Alfaro S.C. (Brasilia, Brazil)
Purpose: In the present work was made the comparative analysis in time domain and frequency domain to the acoustical pressure generate
by the electric arc to determinate which of the two analysis methods is better to evaluates the stability in GMAW process.
Design/methodology/approach: Welds had been made with the parameters adjusted to get the highest stability. In these conditions, were
simulated instabilities that had been generated by the grease presence in the weld trajectory. In both experimental groups was acquired the
acoustical pressure signal produced by electric arc to made analysis based in time domain and frequency domain.
Findings: After this comparative study we conclude that the acoustical evaluation of the stability on the GMAW process presents more
clarity for the analysis based in the time domain that the frequency domain.Research limitations/implications: In the gotten results, the
time domain analysis method could represent adequately the stability and the instability of the process. The stability characterizes for the
continuity and minim variation of the statistical parameters, but in the presence of instabilities, these parameters present chaotic changes.
In the frequency domain method the variations are imperceptible for steady and unstable regions, but it presents little definite variations in
the amplitude of determined bands of frequencies.
Originality/value: The stability evaluation in welding is crucial because it is responsible in the weld quality. The non contact methods as the
acoustical method have a potentiality extraordinary to monitoring and detect instabilities in welding. The acoustical sensing has the capacity to
make an on-line monitoring of the weld process.

1.244
Development of textile-reinforced carbon fibre aluminium composites manufactured with gas pressure infiltration methods
Hufenbach W. (Dresden, Germany), Gude M. (Dresden, Germany), Czulak A. (Dresden, Germany), Sleziona J. (Katowice, Poland),
Dolata-Grosz A. (Katowice, Poland), Dyzia M. (katowice, Poland)
Purpose: The aim of his paper is to show potential of textile-reinforced carbon fibre aluminium composite with advantage of the
lightweight construction of structural components subjected to thermo-mechanical stress.
Design/methodology/approach: The manufacture of specimens of the carbon fibre-reinforced aluminium was realised with the aid of an
advanced differential gas pressure infiltration technique, which was developed at ILK, TU Dresden.
Findings: The gas pressure infiltration technology enables to fabricate complex carbon aluminium composites with fibre or textile
reinforcement using moulds of graphite, but in future development the optimization of infiltration process is required. The load-adapted
combination of 3D reinforced semi-finished fibre products (textile preforms) made from carbon fibres (CF) with aluminium light metal
alloys (Al) offers a considerable lightweight construction potential, which up to now has not been exploited.
Research limitations/implications: Gas pressure infiltration technology enables to fabricate complex carbon aluminium composites with
fibre or textile reinforcement using precision moulds of graphite, but in future development the optimization of infiltration process is
required.
Practical implications: Load-adapted CF/Al-MMC, due to the relatively high stiffness and strength of the metal matrix, allow the
introduction of extremely high forces, thereby enabling a much better exploitation of the existing lightweight construction potential of this
material in comparison to other composite materials.
Originality/value: Constantly rising demands on extremely stressed lightweight structures, particularly in traffic engineering as well as in
machine building and plant engineering, increasingly require the use of endless fibre-reinforced composite materials which, due to their
selectively adaptable characteristics profiles, are clearly superior to conventional monolithic materials.

1.67
Effects of Sintering on Y2O3-doped CeO2
Jahromi M.T. (Singapore, Singapore), Tan M.J. (Singapore, Singapore)
Purpose: Having high electrical conductivity, Y2O3-doped CeO2 is a good candidate for various high temperature electrochemical devices,
such as solid oxide fuel cells and oxygen gas sensor. However, its inferior mechanical properties compared to its competitors, e.g. ZrO2based electrolytes, has restricted its usage.
Design/methodology/approach: The present work evaluates the sintering behavior and mechanical properties of CeO2, and aims to
enhance the mechanical properties and sinterability while restricting the grain growth by doping with Y2O3.
Findings: The relative density, rather than the Y2O3 concentration, was the most important factor that affected the mechanical properties of
CeO2. Increase of density resulted in higher hardness and elastic modulus, and lower the fracture toughness of CeO2. In the optimum
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condition, the KIC of 5.1 MPa.m1/2, nanohardness of 13.0 GPa, and elastic modulus of 371.5 GPa were obtained for the undoped CeO2
(density = 98.00%) sintered at 1700°C.
Research limitations/implications: This study does not include sintering at higher temperatures. It is also worth investigating formation
of oxygen vacancy or Ce2O3 material in the Y2O3-doped CeO2.
Practical implications: It is noteworthy that in this study, the high temperature calcination of mixed powders is avoided in order to keep
yitria as a second phase (not as a solute) in the ceria matrix. This enables yitria to be more effective to suppress the grain growth.
Originality/value: The objectives are to improve the mechanical properties and to reveal the effects of various parameters, such as density,
grain size, and yitria doping on the nano/micro indentation behavior of ceria material.

1.155
Electrical double layer and adhesive force in fatigue strength of metals coated with plastics
Jamroziak K. (Wroclaw, Poland), Jargulinski W. (Wroclaw, Poland)
Purpose: Literature consists a lot of information concerning the issues of the fatigue endurance of metals coated with plastics. However
few studies explicitly explain, what mechanisms decide on the increased fatigue endurance of metals coated with plastics. Therefore an
expression is a purpose of the work on what a way increasing this fatigue endurance permanence is taking a place.
Design/methodology/approach: In hereby article they discussed issues concerning the fatigue endurance of metals coated with plastic.
Authors are putting the thesis on the basis of an analysis of literature and own examinations, that metals coated with material are
characterized by an increased fatigue endurance.
Findings: On the basis of results conclusions concerning raising the fatigue endurance permanence of some coated metals were deduced
from an experiment with material.
Research limitations/implications: Examinations were concentrated only on determining the influence of the electrode potential and
power of adhesion on metal samples (steel 20 and 45) covered with different coatings. To the purpose of demonstrating the increased
fatigue endurance permanence of analyzed samples they limited themselves to experiments taking into consideration the strength to
turning and bending.
Practical implications: Get results of research are broadening their knowledge of the scope of changes of the fatigue strength of metals
coated with plastic.
Originality/value: Authors are making a demand that the considerable increase of the fatigue endurance permanence of tested samples is
caused with influence of electric double layer by adhesive force of the coating to metal.

1.98
Mastitis detection based on electric conductivity of milk
Janzekovic M. (Maribor, Slovenia), Brus M. (Maribor, Slovenia), Mursec B. (Maribor, Slovenia), Vindis P. (Maribor, Slovenia), Cus F.
(Maribor, Slovenia), Stajnko D. (Maribor, Slovenia)
Purpose: If measurements of the increased total count of somatic cells in the individual udder quarter or in the whole udder could be
determined with electric conductivity by means of the microprocessor-controlled device Mastitron LF 3000 enough precisely to predict the
presence of subclinical mastitis.
Design/methodology/approach: The occurrence of increased count of somatic cells in milk was found out group by group by the method
of measuring the electric conductivity of milk. For the milk conductivity the average measurement from all four udder quarters was taken
into account. The population of 102 lactating cows (Black and white, Simmental and Brown Swiss breed) on seven farms fore three
summer months was observed.
Findings: It was established that higher average electric conductivity than 6.5 mS/cm confirmed in 80% also the increased count of
somatic cells in milk. When evaluating the differences between the quarters exceeding 1 mS/cm also a higher total count of somatic cells
was confirmed in 73.7%. Moreover, statistically significant relation (P<0.01) between the CMT test and the ECM was found out so it can
be claimed that the two methods do not exclude themselves mutually.
Research limitations/implications: It was found that the reliability of the ECM in our case was 80% depending to a large extent on the
milk composition which changed depending on the stage of lactation, type of feed and general health condition of animals. For a more
reliable, accurate and faster implementation of the ECM method further researches will be necessary.
Practical implications: Though the ECM method of determination of the subclinical mastitis of the milch-cows is well established in the
world, it is not yet known well enough in the Slovene practice as a method of diagnosing the subclinical mastitis.
Originality/value: It was found that the results of our research in production circumstances were comparable with the indications of the
maker and foreign researchers.
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1.157
Powder pneumatic injection as a tool for wastes utilization
Jezierski J. (Gliwice, Poland), Janerka K. (Gliwice, Poland)
Purpose: Metallurgical process generates many solid, gaseous and liquid wastes. Nowadays when environmental protection is one of the
most important problems and when pollution limits are very tight as well, problem of the metallurgical wastes is a strategic one.
Design/methodology/approach: In present days the metallurgical and foundry plant have to utilize their own wastes, especially these
which are the most dangerous and toxic or have to render harm of its and transfer to another industry branch for further utilization.
Nowadays the issue of wastes management has the place both in industrial practice and scientific field too. The presented work is a result
of such an approach, where a cooperation between scientific and industrial partners gives good economical and ecological results.
Findings: One of the very efficient method of utilization of furnace dusts from any melting furnace or the finest fractions of charging
materials is pneumatic powder injection directly into molten metal bath. The method is pretty easy and cost effective in various conditions
and its flexibility allows to implement it in almost every foundry or metallurgical plant.
Research limitations/implications: Further experiments should be carried out to solve some additional problems appearing during
powder injection processes to make them more efficient in various technological conditions.
Practical implications: Nowadays in Poland operate more than ten industrial stands for powdered carburizers injection, installation of
furnace dust injection back to the melting furnace or pneumatic inoculation of alloys (mostly in cast iron foundries).
Originality/value: The paper presents a few modern solutions for recycling and utilization of furnace dusts (in cupolas and EAF’s) and
pneumatic carburization with use of powdered carburizers which are very often in form of grinded graphite electrodes wastes. All of the
mentioned results and method had been developed in Department of Foundry and some of the designs had been previously patented.

1.83
FEM analysis of compression screws used for small bone treatment
Kajzer W. (Gliwice, Poland), Marciniak J. (Gliwice, Poland), Kajzer. A. (Gliwice, Poland)
Purpose: The paper presents results of numerical analysis in metatarsal bone „I” - compression screws system. The aim of the work was
determined stresses, strain and displacement in the inserted screws.
Design/methodology/approach: Metatarsal bone „I” was selected to researches. The analysis was carried out on the metatarsal bone „I” compression screws system. The influence of the loads and displacements on the bone - screws system on the results of numerical analyses
was analyzed. In order to carry out calculations, 2 models of diverse mechanical properties of screw - Ti-6Al-4V alloy - model 1, stainless
steel (Cr-Ni-Mo) - model 2 and two load steps were selected.
Findings: The analyses showed the difference in displacements, strains and stresses depending on the selected mechanical properties
screws and the way of loads.
Research limitations/implications: The limitations were connected with simplification of numerical model of femur as well as with the
selected boundary conditions. Two difference way of loads metatarsal bone „I” - compression screws system: 1_force F = 500 N, 2_
displacement l = 1 mm were applied.
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-strain-displacement characteristics of metatarsal bone „I” - compression screws system, obtained from the
numerical analysis were presented in the work.

1.97
The influence of the martensite α’ phase occurring in the structure of cold rolled austenitic Cr-Ni steel on its mechanical
properties
Kalinowska-Ozgowicz E. (Gliwice, Poland), Kurc A. (Gliwice, Poland)
Purpose: In this paper the mechanical properties and structure of cold rolled austenitic stainless steel X5CrNi18-8 with a draft of
17%÷78% were presented.
Design/methodology/approach: The main methods used for these researches were the static tensile test, microhardness and
metallographic observations by optical microscopy. The tested samples have also been analyzed fractographically. The amount of
martensite α’ in the obtained microstructures was investigated with X-ray diffraction patterns. The scope of this study was to achieve the
correlations between the mechanical and structural properties of cold rolled stainless steel.
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Findings: Results showed increasing the mechanical properties (Rm, Rp0.2, HV) and decreasing the plasticity (A) with the increasing
degree of draft during cold rolling of investigated austenitic stainless steel.
Research limitations/implications: In future examinations there is a need to broadening the methodology about the magnetic properties
investigations which in the more precise way permit to define the quantity of the martensite α’ phase in the structure of steel X5CrNi18-10
and describe its morphology.
Practical implications: A wide range of practical applications of austenitic X5CrNi18-8 steel sheets is warranted by both their high
corrosion resistance and high plastic properties, especially in the supersaturated state.
Originality/value: The analytic dependence of the yield point (Rp0.2) of the investigated steel on the draft degree in cold rolling has been
confirmed.

1.192
A conceptual model for manufacturing performance improvement
Karim M.A. (Queensland, Australia)
Purpose: Important performance objectives manufacturers sought can be achieved through adopting the appropriate manufacturing
practices. This paper presents a conceptual model proposing relationship between advanced quality practices, perceived manufacturing
difficulties and manufacturing performances.
Design/methodology/approach: A survey-based approach was adopted to test the hypotheses proposed in this study. The selection of
research instruments for inclusion in this survey was based on literature review, the pilot case studies and relevant industrial experience of
the author. A sample of 1000 manufacturers across Australia was randomly selected. Quality managers were requested to complete the
questionnaire, as the task of dealing with the quality and reliability issues is a quality manager’s major responsibility.
Findings: Evidence indicates that product quality and reliability is the main competitive factor for manufacturers. Design and
manufacturing capability and on time delivery came second. Price is considered as the least important factor for the Australian
manufacturers. Results show that collectively the advanced quality practices proposed in this study neutralize the difficulties
manufacturers face and contribute to the most performance objectives of the manufacturers. The companies who have put more emphasize
on the advanced quality practices have less problem in manufacturing and better performance in most manufacturing performance indices.
The results validate the proposed conceptual model and lend credence to hypothesis that proposed relationship between quality practices,
manufacturing difficulties and manufacturing performances.
Practical implications: The model shown in this paper provides a simple yet highly effective approach to achieving significant
improvements in product quality and manufacturing performance. This study introduces a relationship based ‘proactive’ quality
management approach and provides great potential for managers and engineers to adopt the model in a wide range of manufacturing
organisations.
Originality/value: Traditional ways of checking product quality are different types of testing, inspection and screening out bad products
after manufacturing them. In today’s manufacturing where product life cycle is very short, it is necessary to focus on not to manufacturing
them first rather than screening out the bad ones. This study introduces, for the first time, the idea of relationship based advanced quality
practices (AQP) and suggests AQPs will enable manufacturers to develop reliable products and minimize the manufacturing anomalies. This
paper explores some of the attributes of AQP capable of reducing manufacturing difficulties and improving manufacturing performances.
The proposed conceptual model contributes to the existing knowledge base of quality practices and subsequently provides impetus and
guidance towards increasing manufacturing performance.

1.263
Kaizen philosophy a manner of continuous improvement of processes and products
Karkoszka T. (Gliwice, Poland), Horonowicz J. (Gliwice, Poland)
Purpose of the paper aimed at motivating the legitimacy of implementation of kaizen system - the philosophy conducting to the
continuous improvement of processes and products by the responsibility of all workers.
Methodology used for the research has embraced the estimation of kaizen ideas including: connection of the kaizen with the range of duty,
employee's creativeness, practicality and efficiency of the idea, resources, deadlines in operations, involvement in accustoming the idea,
possible success of idea, safety, quality, cost and time.
Findings of research are as follows: kaizen idea should have positive influence on areas outside department of employee, surpass the level
of ordinary scope of duties of employee, be characterised by high level of practicality, what means that employee has devoted a lot
personal time and energy to achieve effective implementation and obtain the results exceeding desired ones; correct functioning of kaizen
system should be confirmed by statistics of implementation.
Practical implication can apply in case of any organisation which manages the quality by identification of the improvement area,
selection of the key problem, definition of the cause of improvement, planning of the measurement, implementation of the improvement
idea, analysis and comparison of the results and standardisation.
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Value of the presented paper is being constituted by the procedure of the carried out estimation of kaizen ideas taking into account
practicality and efficiency of the idea, direct influence of it on safety, quality, cost and time as well as creativity and personal involvement
of employee, which can be used as an improvement tool in every organisation estimating every improving activity.

1.164
Magnetorheological characterization of carbonyl iron based suspension
Kciuk M. (Gliwice, Poland), Kciuk S. (Gliwice, Poland), Turczyn R. (Gliwice, Poland)
Purpose: The main aim of this article was to present the investigation results of magnetorheological fluids (MR) composed of carbonyl
iron (CI) particles and analyse their flow behaviour in terms of the internal structure formation by a control of applied external magnetic
field. The morphology, magnetic properties, sedimentation stability, and magnetorheological properties of the examined MR fluids were
studied.
Design/methodology/approach: Model MR fluid was prepared using silicone oil OKS 1050 mixed with carbonyl iron powder CI.
Furthermore, to reduce sedimentation Aerosil 200 was added as stabilizers. In the purpose to determine the properties of the analyzed
fluids the sedimentation and dynamic viscosity were investigated.
Findings: Dynamic viscosity of investigated magnetorheological fluids rapidly and reversibly change in response to the applied external
magnetic field. Moreover added particles of fumed silica inhibited sedimentation of carbonyl iron particles.
Research limitations/implications: MR fluids with excellent properties can be applied in various fields of civil engineering, safety
engineering, transportation and life science. They offer an outstanding capability of active control of mechanical properties. But there are
no systematic published studies of factors affecting the durability of MR fluids and devices. There is very little information on the effects
of exposing different MR fluids to temperature, for this reasons further efforts are needed in order to obtain even better results.
Originality/value: The investigation results are reliable and could be very useful both for designers and the practitioners of many branches
of industry.

1.88
Biomechanical analysis of plate stabilization on cervical part of spine
Kiel M. (Gliwice, Poland), Marciniak J. (Gliwice, Poland), Szewczenko J. (Gliwice, Poland), Basiaga M. (Gliwice, Poland), Wolanski W.
(Gliwice, Poland)
Purpose: The main aim of the work was determination of biomechanical analysis of cervical spine – stabilizer system made of stainless
steel (Cr-Ni-Mo) and Ti-6Al-4V alloy.
Design/methodology/approach: To define biomechanical characteristic of the system the finite elements method (FEM) was applied.
Geometric model of part of spine C5-C7 and stabilizer were discretized by SOLID95 element. Appropriate boundary conditions imitating
phenomena in real system with appropriate accuracy were established.
Findings: The result of biomechanical analysis was calculation of displacements and stresses in the vertebras and the stabilizer in a
function of the applied loading: 50-300 N for the stabilizer made of stainless steel (Cr-Ni-Mo) and Ti-6Al-4V alloy.
Research limitations/implications: The result of biomechanical analysis for plate stabilizer obtained by FEM can be use to determine a
construction features of the stabilizer, and to select mechanical properties of metallic biomaterial and estimation of stabilization quality.
The calculation of displacements for part C5-C7 show that the proposed type of stabilizer enables correct stabilization used to clinical
apply.
Practical implications: The results of biomechanical analysis showed correct mechanical properties used to made the plate stabilizer.
Originality/value: The obtained numerical results should be verified in “in vitro” tests.

1.102
Metallurgical evaluation of fatigue for SM490 weldment
Kim B. (Busan, Korea), Kang N. (Busan, Korea), Park Y. (Busan, Korea), Kim C.-H. (Incheon, Korea), Kang M. (Incheon, Korea)
Purpose This study evaluated the weldability, fatigue crack behaviour through the fractural surface analysis for SM490 GMA weldment.
Design/methodology/approach SM490 weldment was prepared and observed by X-ray CT method. Post to fatigue test, crack behaviour
and fractural surface were examined in OM and SEM.
Findings Behaviour of fatigue crack initiation and growth was different for butt and fillet joints, respectively. At fracture completion part,
size of dimple fracture in case of fillet joint was remarkably small as compared with butt joint specimen. Striation gap and depth increased with the
test load.
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Research limitations/implications This study will be compared with the fatigue properties of high strength steel.
Practical implications This study can be contributed to optimize the design process of lightweight excavators.
Originality/value Metallurgical evaluation of fatigue fracture was very rarely found in the literature. This study should be a fundamental
database of fatigue properties of construction equipment.

1.103
Statistical analysis of welding industry of South Korea
Kim C.-H. (Incheon, Korea), Kang M.J. (Incheon, Korea), Bae S.M. (Incheon, Korea)
Purpose This paper represents the current status of welding industry of South Korea - how much the welding industry accounts for in
monetary terms in the manufacturing industry of South Korea.
Design/methodology/approach We classify welding industry into welding equipment industry and materials & the welding engineering
sub-industry. To decide the portion of the welding industry in other engineering industry, we adopt the Welding-Related Expenditures,
Investments, and Productivity Measurement in U.S. Manufacturing, Construction, and Mining Industries, a report published by AWS in
2002. The statistical analysis was performed based on the NSO and KITA data.
Findings In South Korea, the welding-related portion in the engineering industry showed much higher figures – about 9 times higher in
production amount and over 5 times in export amount – than the welding equipment and materials industry. In addition, the total
production of the welding industry amounted to 2.6 billion$, indicating that the welding industry holds a very important place in the entire
domestic industries.
Research limitations/implications The welding industry of South Korea was statistically analyzed using the welding related expenditure
of the manufacturing industries.
Practical implications This research quantitatively showed the relative importance of the welding industry in South Korea.
Originality/value Due to the nature of welding industry, it is difficult to identify the boundary of welding industry. In addition, monetary
impact of welding industry was not revealed in practical manner. In this paper, we categorize the welding industry into two sub-industries
and analyze the statistical data with our framework to reveal monetary impact of welding industry. With our results, it is possible to
estimate the economical effects of welding industry in South Korea.

1.60
Resistance spot welding of aluminum alloy sheet 5J32 using SCR type and inverter type power supplies
Kim D.C. (Incheon, Korea), Park H.J. (Seoul, Korea), Hwang I.S. (Incheon, Korea), Kang M.J. (Incheon, Korea)
Purpose: A characteristic was compared and analyzed between the lobe diagram of SCR type resistance spot welding and that of inverter
type resistance spot welding of the aluminum alloy sheet 5J32 for the car body.
Design/methodology/approach: Using the lobe diagram on the electrode force, weld time, and weld current which are process variables
of the resistance spot welding, the range of optimal welding condition was determined. The low limit of the range of the optimal welding
condition was decided by the lower limit of the tensile strength of the aluminum alloy sheet 5J32, and the upper limit was decided by
whether an expulsion occurs or not.
Findings: It was found that the range of the optimal welding condition of the inverter type resistance spot welding was larger than the
SCR type resistance welding and that the nugget size of inverter type resistance spot welding was larger in the same welding condition.
Research limitations/implications: A comparison was between the lobe diagram at the SCR type on the aluminum alloy sheet 5J32 and
the lobe diagram at the inverter type resistance spot welding.
Practical implications: In this study, by comparing the range of the appropriate welding condition of the resistance spot welding between
SCR type and inverter type power supplies, the characteristic of the appropriate welding range by the power supply characteristic could be
confirmed.
Originality/value: This study compared the characteristic of the resistance spot welding between the SCR type and inverter type power
supply using lobe diagram. It was confirmed that the range of appropriate welding conditions of the inverter type resistance spot welding
was large.

1.66
Effect of flash butt welding parameters on weld quality of mooring chain
Kim D.C. (Incheon, Korea), So W.J. (Seoul, Korea), Kang M.J. (Incheon, Korea)
Purpose: The effects of flash butt welding parameters on mechanical properties were explored for mooring chain for offshore structure.
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Design/methodology/approach: Through the tensile strength, impact energy, hardness of weld, macrosection, microstructure and
waveform analysis of the flash butt weld, following the change of the flash mode, flash length, upset mode, and upset length which are the
parameters of the flash butt welding, the weld quality has been assessed.
Findings: It is confirmed that even if the mechanical properties of the weld are satisfied through experiments, a weld defect may exist, and
in case of using force mode in upset process, the mechanical characteristics of the weld is superior to position mode.
Research limitations/implications: The optimal welding condition presented in this study may be changed in accordance with the
chemical composition of the material, size of mooring chain.
Practical implications: In this study, the suitable welding conditions were presented for securing a good weld quality of the high strength
steel mooring chain for the offshore structure.
Originality/value: Through this study, the correlation between the weld parameters and the weld quality in the flash butt welding was
confirmed. Though the weld quality assessment, flash butt welding condition of theø84 mm mooring chain for the offshore structure was
presented.

1.233
Arc sprayed nanostructural layers properties researches
Klimpel A. (Gliwice, Poland), Czuprynski A. (Gliwice, Poland), Melcer M. (Gliwice, Poland), Czylok P. (Katowice, Poland)
Purpose: comprehensive study of nanomaterial wire arc spraying technology were conducted to establish optimum properties of very high
wear resistance coatings of nanomaterial sprayed on ASTM A516, Grade 55 base metal sheets.
Methodology: the quality of sprayed coatings was assessed by abrasion resistance tests according to ASTMG65 standard, erosion
resistance tests according to G76 standard, metallographic examinations and hardness tests. ASTM C 633-01 adhesion strength was tested
also.
Findings: newest model of wire arc spraying equipment - Eutronic Arc Spray 4, was used during experiments, providing very reliable
spraying conditions.
Implications: for complete information about tested wear plates it is needed to compare coatings properties with others technologies of
producing nanomaterials coatings.
Practical implications: results of this paper is an description of arc wire spraying possibilities to produce a nanomaterials coatings.
Originality: hardness tests, abrasion, erosion resistance tests and adhesion strength tests give information about high properties of modern
nanomaterials and shown possible fields to practical implication of these materials.

1.234
Robotized PTA surfacing of nanomaterial layers
Klimpel A. (Gliwice, Poland), Kik T. (Gliwice, Poland), Gorka J. (Gliwice, Poland), Czuprynski A. (Gliwice, Poland), Hajduk P. (Gliwice,
Poland)
Purpose: of these researches was to investigate of influence of heat input in robotized surfacing on quality and properties of nanomaterial
layers.
Design/methodology/approach: quality of single and multilayer, stringer and weave beads was assessed by abrasion resistance tests
according to ASTMG65 standard, erosion resistance tests according to G76 standard, metallographic examinations and hardness tests.
Findings: due to the fact that the it was used robotized surfacing stand, the analysis of properties of the deposits was performed for single
and multilayer, stringer and weave beads.
Research limitations/implications: for complete information about tested deposits it is needed to compare deposits properties PTA
surfaced with others technologies of nanomaterial layers producing products.
Practical implications: Tresults of this paper is an optimal range of parameters of surfacing of single and multilayer, stringer and weave
beads of nanomaterial layers.
Originality: tests, abrasion and erosion resistance tests) were provided for surfacing of single and multilayer , stringer and weave beads,
and the results were compared. The influence of heat input on layers properties and theirs structure was defined.

1.235
SAW surfacing of low-alloyed steel with super-ferrite additional material
Klimpel A. (Gliwice, Poland), Kik T. (Gliwice, Poland), Gorka J. (Gliwice, Poland), Czuprynski A. (Gliwice, Poland), Sitarz P. (Gliwice,
Poland)
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Purpose of these researches was to investigate of influence of heat input in SAW surfacing of low-alloyed steel with super-ferrite filler
material on quality of deposits.
Methodology: the quality of single and multilayer, stringer beads was assessed metallographic examinations, stresses measurements and
hardness tests.
Findings: due to the fact that the it was used automated surfacing stand, the analysis of properties of the deposits was performed for single
and multilayer, stringer beads.
Implications: for complete information about tested deposits it is needed to compare deposits properties with others technologies of superferrite deposits surfacing.
Practical implications: results of this paper is an optimal range of parameters of surfacing of single and multilayer, stringer beads of
super-ferrite layers.
Originality: the researches (macro- and micro-observations, hardness tests, stresses distribution tests) were provided for surfacing of
single and multilayer, stringer beads, and the results were compared. The influence of heat input on layers properties and theirs structure
was defined.

1.140
Stereometry specification of anodised and PVD coated surface of aluminium alloy
Konieczny J. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Wieczorek J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: The aim of the work is to present the influence of casting method and anodic treatment parameters on properties, thickness and
structure of an anodic layer with (PVD) physical vapour deposition method achieved TiN layer formed on aluminum casting alloys.
Design/methodology/approach: Investigations were carried out on the laser profile measurement gauge MicroProf from company FRT,
abrasive wear test was made with using ABR-8251 equipment delivered by TCD Teknologi ApS and microstructure investigations were
made with using a light microscope equipped with an electronic camera configured with a computer 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 geometry, roughness and abrasive wear resistant of anodic layer obtained on
aluminum casts. The studied PVD coating deposited by cathodic arc evaporation method demonstrates high hardness, adhesion and wear
resistance.
Research limitations/implications: Contributes to research on anodic and PVD 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 staidly for example for materials used on working building constructions,
elements in electronics and construction parts in air and motorization industry in the aggressive environment.

1.195
Achievements of sustainable manufacturing by machining
Kopac J. (Ljubljana, Slovenia)
Purpose: Manufacturing industry is under increasing pressure of global competition, stricter environmental legislation and supply-chain
demand for improved sustainability performance. The latter can be achieved through changes in products, processes and systems which are
related to the sustainability issues. Sustainability in manufacturing is an appropriate approach; however it is still unified to a higher
production rate and benefit. To encounter this problem academic, scientific, cultural and human organizations have to find the way, on a
highest level of decision; maybe to rise the sustainability over production growth. This paper also presents some results from modelling and
optimization of sustainable machining of Inconel 718. High temperature alloys, such as Nickel and Titanium alloys, pose significant
difficulty in machining, due to their unique thermo-mechanical properties.
Design/methodology/approach: In the paper are presented and evaluated two sustainable machining alternatives: cryogenic machining and
high pressure assisted machining in comparison to conventional machining. The sustainability performance measures refer to environmental
impact, energy consumption, safety, personal health, waste management and costs. The sustainability evaluation is supported with machining
experiments on high-temperature Ni-alloy (Inconel 718). It is shown that tooling costs are presenting the major contribution to the overall
production costs, when hard-to-machine materials are machined, what is contradictory with previous analysis.
Findings: As a result, it is shown that sustainable machining alternatives offer economic, environmental and social performance improvement in
comparison to conventional machining. The results of the experimental part show that appropriate cooling/lubrication application can provide improved
overall machining performance while satisfying sustainable issues in terms of enhanced machined surface quality, tool-life, chip breakability, power
consumption and increasing productivity.
Research limitations/implications: The Faculty of Mechanical Engineering in Ljubljana, Slovenia is implementing two new cutting
strategies for the machining of a special material – Inconel. The first one is cryogenic machining and the second is material cutting by
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assistance of high pressure jet cooling lubrication. Both machining strategy are in rang of sustainable manufacturing. The implications of
processes like those are not only nature friendly, but also modern spirit for producers and users of products.
Originality/value: Paper present the technical description of two modern machining processes, the comparison of them and benefit,
advantages and disantvantages. Really new is the strategy and opinion of spirit, which can be included in product over sustainable
manufacturing processes.

1.189
Thermovision systems used to improve a technological process hot-rolled the copper and brass strips
Krupinska B. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Musztyfaga M. (Gliwice, Poland)
Purpose: This paper contains description made on thermovision testing with the use of Inframetrics 760B system. Measurements were
executed on the surface of the heat furnace and also on the surface of material heated before and hot-rolled. The results of the
investigations in form of thermograpic pictures were taken down in working environment.
Design/methodology/approach: The purpose of these researches was to evaluate technological process of heating cooper and brass cakes,
and hot-rolled strip in special passes assessment of the temperature modification. For basic criterion estimation of these processes, the
maintenance at the demanded final rolling temperature in order to keep an adequate structure and narrow range of mechanical properties
variation was accepted.
Findings: The process of heating charge material is carried through in order to facilitate its machining during a rolling process. When the
material does not obtain the adequate temperature or does not become uniformly heated, internal stresses which cause appearance of the
rims of fracture and occurrence of other defects in structure appear in the next cold rolling. Because of this there is a need of temperature
controlling.
Research limitations/implications: If a research is reported in the paper this section must be completed and should include suggestions
for future research and any identified limitations in the research process.
Practical implications: If a temperature profile on heated to a hot-rolled cakes is not uniform and does not reach a given level, this can
mean forming some defects, which can be revealed during a hot-rolled process, relatively during following technological operations
leading to a quality decrease and in a consequence to product disqualification.
Originality/value: The use of thermovision system in processes of heating cakes evolution and also hot-rolling. These researches enable a
condition control of thermal furnace and hot-roll processes.

1.131
Structure investigation of the Al-Si-Cu alloy using derivative thermo analysis
Krupinski M. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: This research work presents the investigation results of derivative thermoanalysis performed using the UMSA device (Universal
Metallurgical Simulator and Analyzer). The material used for investigation was an Al-Si-Cu alloy known as AC-AlSi7Cu3Mg grade
aluminium cast alloy.
Design/methodology/approach: As a result of this research the cooling rate influence on structure and mechanical properties changes,
especially HB Hardness was investigated. The cooling rate was set in a variable range of ~0,2 ºC/s to ~1,25 ºC/s. In this work structure
changes were determined concerning the structure, especially the dendrites and grains and particle distribution in the aluminium matrix.
Findings: The reason of this work was to determine the optimal cooling rate values, to achieve good mechanical properties for protection of this
aluminium cast alloy from losing their work stability and to make it more resistant to action in hard working conditions. For investigations of the
aluminium samples hardness measurements of the different sample areas were performed. The material was examined metallographically and
analyzed qualitatively using light and scanning electron microscope as well as the area mapping and point-wise EDS microanalysis. The
performed investigation are discussed for the reason of an possible improvement of thermal and structural properties of the alloy. The investigation
revealed the formation of aluminium reach (α -Al) dendrites and also the occurrence of the α+β eutectic, the ternary eutectic α+Al2Cu+β, as well
the occurrence of the Fe and Mn containing phase was confirmed.
Practical implications: In the metal casting industry, an improvement of component quality depends mainly on better control over the
production parameters.
Originality/value: This work provides also a better understanding of the thermal characteristics and processes occurred in the new
developed near eutectic Al–Si-Cu alloy. The achieved results can be used for liquid metal processing in science and industry and obtaining
of a required alloy microstructure and properties influenced by a proper production conditions.
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1.258
A modification of the method for determination of the surface fractal dimension and multifractal analysis
Kwasny W. (Gliwice, Poland)
Purpose: In this work modification of the PCM method for determination of the surface fractal dimension is proposed. Complete
reasoning, leading to correct formula for determination Ai(δ) is presented. In order to test modified method, data sets characterised by
fractional fractal dimension were generated.
Design/methodology/approach: Three different algorithms to receive data sets describing surfaces with fractional fractal dimension were
exploited (two algorithms of midpoint displacement and Falconer algorithm).
Findings: In this work detailed methodology for surface multifractal description, which may be directly applied for data obtained from the
AFM microscope, was presented.
Research limitations/implications: The geometrical features description of surfaces of the coatings obtained in the PVD and CVD
processes.
Practical implications: In presented work modified PCM method for determination of the surface fractal dimension was proposed.
Performed calculations proved that new method make possible to determine this parameter more correctly. Differences are especially
significant for rough surfaces, as what tested using series of data sets generated by algorithms for modelling surfaces with fractional fractal
dimension. Proposed modified method for determination of the fractal dimension can be used for description of the geometrical features
of coatings obtained in the PVD and CVD processes.
Originality/value: Fractal and multifractal analysis gives possibility to characterise the extent of irregularities of the analysed surface in
the quantitative way.

1.92
Phases investigation of the Al-Si-Cu alloy using derivative thermo analysis
Labisz K. (Gliwice, Poland), Krupinski M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: In this paper are presented results of phase morphology investigation of an new developed Al-Si-Cu alloy. Such studies are of
great interest for the metal casting industry, mainly the automobile industry, were the improvement of cast elements quality is crucial for
economic and quality reason and depends mainly on properly performed controlling process of the production parameters.
Design/methodology/approach: : The basic assumptions of this work are realised an Universal Metallurgical Simulator and Analyzer.
The solidification process itself is analysed using the UMSA device by appliance of the Derivative Thermo Analysis.
Findings: During the investigation the formation of aluminium reach (α-Al) dendrites was revealed and also the occurrence of the α+β
eutectic, the ternary eutectic α+Al2Cu+β, as well iron and manganese containing phase was confirmed. This work shows that the thermal
modification of the Al-Si-Cu can be quantitatively assessed by analysis of the microstructure evaluation as well of the cooling curve
thermal characteristics.
Research limitations/implications: The investigations were performed using standard metallographic investigation as optical, scanning
and transmission electron microscopy methods, also the EBSD phase identification method based on the kikuchi lines identification was
used. The results in this paper are valuable only for the Al2Cu, Fe and Mg containing phases, and are not performed for the assessment of
the Silicon Modification Level.
Practical implications: As an effect of this study it will be possible to understand and to influence the mechanism of structure forming,
refinement and nucleation. Also a better understanding of the thermal characteristics will be provided to achieve a desirable phase
morphology required for specific application of this material under production conditions.
Originality/value: The originality of this work is based on applying of regulated cooling rate of aluminium alloy for structure and
mechanical properties changes. In this work the dependence between the regulated cooling speed, chemical composition and structure of
the investigated aluminium cast alloy on the basis of the thermo-analysis was presented.

1.185
Application of element deletion method for numerical analyses of cracking
Lee H.C. (Daejeon, Korea), Choic S.J. (Daejeon, Korea), Jung K.H. (Daejeon, Korea), Im Y.T. (Daejeon, Korea)
Purpose: To develop a numerical algorithm to simulate cracking and its evolution for machining, shearing and multi-pass hot bar rolling
processes.
Design/methodology/approach: Element deletion method was adopted for developing a numerical algorithm and implemented to a rigidviscoplastic finite element program. Cockcroft-Latham and specific plastic work criteria were incorporated in the present investigation for
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simulating cracking and shearing processes. An instability condition for the tension was assumed to be valid to determine a critical damage
factor for initiation of possible cracking.
Findings: The developed element deletion algorithm was simple to be applied for simulating cracking and shearing patterns for the
processes applied. Cockcroft-Latham and specific plastic work fracture criteria were reasonable in predicting the internal and external
crack, respectively.
Research limitations/implications: The research finding can be utilized for investigating occurrence of external and internal cracking
involved with metal forming processes such as Chevron cracking in extrusion.
Practical implications: By expanding the current approach to determine a processing map for extrusion the processing condition to
prevent Chevron cracking can be determined easily and utilized in industry. Also, the current investigation can be easily expanded to other
process design and control.
Originality/value: Numerical algorithm based on the element deletion method was developed and implemented to the existing finite
element program to examine the processes including cracking phenomenon. The applicability to utilize a critical damage factor for the
fracture criteria based on the instability was evaluated.

1.100
Forecasting of durability of waterborne coatings in the machine industry
Lenik K. (Lublin, Poland), Gauda K. (Lublin, Poland), Lenik Z. (Lublin, Poland)
Purpose: The paper presents the problems of forecasting of durability of waterborne acrylic coatings and epoxy coatings designed to
protect devices and machine elements.
Design/methodology/approach: The durability forecast has been performed on the basis of analyses of time series with the use of trend
function extrapolation. Mechanical properties such as: scratch resistance, impact strength, grindability and luster have also been evaluated.
Moreover, besides standardized methods, some complementary methods have been applied in the form of analyses of microscopic images
of damage caused by the exposition of coatings to corrosion.
Findings: Assuming five-year durability for coatings on devices and machine elements (time between overhauls), one can find that
investigated waterborne coatings can be a successful protection of devices and machine elements in the established range and in the
dependence on the applied system.
Research limitations/implications: The research has shown some substantial influence of coating system width changes on obtained
results of scratch resistance and impact strength. It should be beneficial to extend further research with the description of the mechanism
that enables to obtain some strict correlation between the investigated properties of coatings and the allowance of their width.
Practical implications: The research makes possible to determine the areas of application for coatings obtained from waterborne materials
to anticorrosion protection of devices and machine elements. This enables to eliminate gradually traditional solvent coatings (of high VOC
content), which are disadvantageous to the environment.
Originality/value: The applied sequence of research can form a proposal of the method to evaluate coatings made of some other than
investigated waterborne materials predestinated for machine industry.

1.114
Influence of copper addition on properties of (Fe36Co36B19Si5Nb4)100-xCux metallic glasses
Lesz S. (Gliwice, Poland), Stoklosa Z. (Katowice, Poland), Nowosielski R. (Gliwice, Poland)
Purpose: The main aim of the paper was investigation of influence of copper addition on thermal, magnetic and mechanical
(microhardness) properties of (Fe36Co36B19Si5Nb4)100-xCux (x=0 and 0.6) metallic glasses.
Design/methodology/approach: The following experimental techniques were used: differential thermal analysis (DTA), transmission
electron microscopy (TEM) and X-ray diffraction (XRD) method, measurements of magnetic properties, Vickers microhardness.
Findings: It was shown that addition of small amount of copper to the base alloy induced a change of thermal, magnetic and mechanical
properties.
Research limitations/implications: The relationship between structure and magnetic and mechanical properties can be useful for practical
application of these alloys.
Practical implications: The (Fe36Co36B19Si5Nb4)100-xCux (x=0 and 0.6) metallic glasses due to a unique properties have been
commercialized in the following application fields: precision mould material, precision imprint material, precision sensor material,
precision machinery material and surface coating material.
Originality/value: The originality of the paper are examinations of changes of thermal and mechanical properties combined with magnetic
properties of the (Fe36Co36B19Si5Nb4)100-xCux (x=0 and 0.6) metallic glasses.
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1.23
Morphology of the surface layer of Ti6Al4V after diode laser surface nitriding
Lisiecki A. (Gliwice, Poland), Klimpel A. (Gliwice, Poland), Grabowski A. (Katowice, Poland), Wieczorek J. (Katowice, Poland)
Purpose of this paper : The purpose of the study was to investigate the influence of basic laser parameters during surface nitriding of
titanium alloy Ti6Al4V on the morphology of surface layers and properties.
Approach : The high power diode laser emitting in a range of near infrared radiation at wavelength 808 nm, with rectangular shape of the
laser beam spot and uniform energy distribution across the beam spot, was applied for laser surface nitriding of titanium alloy Ti6Al4V.
Nitrided surface layers of titanium alloy were produced by melting of the sample surface by the diode laser beam in the pure nitrogen
atmosphere at different heat input, different nitriding speed and different power of leaser beam. The surface layers were produced as single
stringer beads. The influence of laser nitriding parameters on quality, shape and morphology of the surface layers was investigated.
Findings : It was found that the nitrided surface layers consists of titanium nitrides precipitations mainly in form of dendrites embedded in
the titanium alloy matrix. The titanium nitrides are produced as a result of the reaction between molten Ti and gaseous nitrogen.
Solidification and subsequent growth of the TiN dendrites takes place at the interface of molten Ti and nitrogen gas atmosphere to a large
extent. The direction of TiN dendrites growth is perpendicular to the surface of molten Ti. Roughness of surface layers depends strongly
on the heat input of laser nitriding and can be precisely controlled. In spite of high microhardness up to 2100 HV0,2, the surface layers are
crack free.
Research limitations : The most critical parameter decisive for application of the investigated technology and the nitrided surface layers
of titanium alloys is the fatigue strength, therefore further investigations are required to determine the fatigue strength and also internal
stresses in the nitrided surface layers.
Practical implications : The novel and efficient technology of surface modification of titanium alloys by high power diode laser can be
applied for modification of working surfaces of mechanical parts and components, etc. in many areas of application.
Originality/value : The laser nitriding of titanium alloys with high power diode laser beam is very efficient, low cost, and high quality
technology of nitrides formation and surface modification of titanium and its alloys. The technology seems to be an attractive alternative to
the other technologies of titanium surface nitriding such as PVD, CVD, plasma, salt-bath or ion implantation

1.20
Serial Architecture in CNC Machines
Mahdavinejad R.A. (Tehran, Iran)
Purpose: Open-architecture is a famous and powerfull control method especially in CNC machine tools. It has been used as a main
method of control in many branches such as automatic systems of machining, robotics, testing and so on. Using OAC causes a great
increment in efficiency and precision of control systems and dynamic capability to industrial control networks.
Design/Methodology/ Approach: The open-architecture control is noun as an efficient and safe method for arrangement of working
sections in CNC machines. But in spite of this, the independency to the number of engaged axes, flexibility and extendibility are caused its
high execution costs, so that, its application for small control jobs is not justified.
Findings: Analysis the parts of produced by hierarchical and serial CNC systems, shows the dimensional and geometrical accuracy
reduction with increasing in control cycle length. From this point of view, serial architecture usage instead of similar hierarchical control
systems is noticeably approved the quality of production.
Research limitations/implications: However, due to large number of elements and engaged systems of OAC, the implantation of such a
system for limited applications is unreasonable.
Practical implications: The utilization of one processor instead of multiple one, merging the industrial control network layer into system
management layer and omission of processor execution layer in each axis and optimized using of multi-tasking capability of processor
Originality/Value: high reduction in costs, increment in execution speed and flexibility against errors and reduction of system complexity
are the results of this research.

1.21
Introduction of serial architecture for small CNC facilities
Mahdavinejad R.A. (Tehran, Iran)
Purpose: The concept of open-architecture control, which has been used as a main method of control in many branches such as automatic
systems of machining, robotics, testing and control, causes a great increment in efficiency and precision of control systems and dynamic
capability to industrial control networks.
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Design/Methodology/ Approach: The high execution costs in one hand and unnecessary usage of all OAC standard components on the
other hand, makes the modeling of OAC concept impossible for such systems.
Findings: This paper tries to represent a simple system based on elimination of unessential elements of open-architecture to reach a
limited and efficient control system.
Research limitations/implications: In hierarchical architecture systems, regarding to the synchronous processes of calculation and
controlling, the total execution time is very low in comparison with similar serial system. In spite of this, the execution time of
synchronous processes in serial architecture is lower than hierarchical one.
Practical implications: The utilization of one processor instead of multiple one, merging the industrial control network layer into system
management layer and omission of processor execution layer in each axis and optimized using of multi-tasking capability of processor
Originality/Value: The analysis of simulated data in motions with higher degrees of freedom shows that the usage of CNC machines with
serial architecture for higher than 3-degrees of freedom is unaccepted due to large increment in total machining time.

1.22
Heat loss optimization in CNC motors
Mahdavinejad R.A. (Tehran, Iran)
Purpose: Heat loss plays very important role in CNC systems, especially in suspension systems with permanent load that are usually used for
testing, detection and automatic cutting, the adjusting of motor torque in each axis is based on starting by maximum current required to
overcome against resistant torque on the motion surface of the system.
Design/methodology/approach: In this research a new control method is introduced for the minimization of heat loss in CNC motors. In
these systems the misdirected current that causes magnetic misalignment and reduces the torque is converted to heat in the motor winding,
thus reducing the motor continuous torque capability.
Findings: This method is based on an open-architecture of a dynamic control to optimize the input current in order to dissipate the
minimal heat loss. So that, it reaches the requested velocity-position condition with the lowest amount of misaligned magnetic field and
current converted to heat.
Research limitations/implications: The dynamic performance implications are more important than the steady-state torque disadvantage.
Practical implications: An algorithm for the dynamic torque control is given and a simulation is carried out using this algorithm for a two
axis CNC cutting system with two-guider bars suspension. Reaching to the actual requested motor current is practical implication. From
this point of view, the enhanced free running of pulse width modulated (PWM) is represented.
Originality/value: Results obtained in this work show that using the proposed procedure the heat loss is minimized while the speed errors
are reduced and the surface finish is improved. Finally, the results of this dynamic control method is represented on CNC two axes cutting
machine and extended the results on the other systems.

1.156
Design of automatic vision-based inspection system for solder joint segmentation
Mar N.S.S. (Brisbane, Australia), Fookes C. (Brisbane, Australia), Yarlagadda P.K.D.V (Brisbane, Australia)
Purpose: Computer vision has been widely used in the inspection of electronic components. This paper proposes a computer vision
system for the automatic detection, localisation, and segmentation of solder joints on Printed Circuit Boards (PCBs) under different
illumination conditions.
Design/methodology/approach: An illumination normalization approach is applied to an image, which can effectively and efficiently
eliminate the effect of uneven illumination while keeping the properties of the processed image the same as in the corresponding image
under normal lighting conditions. Consequently special lighting and instrumental setup can be reduced in order to detect solder joints.
These normalised images are insensitive to illumination variations and are used for the subsequent solder joint detection stages. In the
segmentation approach, the PCB image is transformed from an RGB color space to a YIQ color space for the effective detection of solder
joints from the background.
Findings: The segmentation results show that the proposed approach improves the performance significantly for images under varying
illumination conditions.
Research limitations/implications: This paper proposes a front-end system for the automatic detection, localisation, and segmentation of
solder joint defects. Further research is required to complete the full system including the classification of solder joint defects.
Practical implications: The methodology presented in this paper can be an effective method to reduce cost and improve quality in
production of PCBs in the manufacturing industry.
Originality/value: This research proposes the automatic location, identification and segmentation of solder joints under different
illumination conditions.
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1.266
Study on steel matrix composites with (Ti,Al)N gradient PVD coatings
Matula G. (Gliwice, Poland)
Purpose: The paper presents investigation results of structure and properties of steel matrix composites (SMC) uncoated and coated with
hard (Ti,Al)N gradient coatings with use of physical vapour deposition process.
Methodology: Powder Metallurgy, PVD, TEM, SEM, XRD, GDOES, Microhardness tests, Scratch test.
Findings: Depositing of gradient (Ti,Al)N coatings onto SMC materials meets the requirements connected with hybrid technology of
production, joining powder metallurgy and physical vapour deposition techniques, in area of producing modern composite gradient tool
materials. Sintered steel matrix composites reinforced with hard carbide phases and deposited with gradient PVD coatings can be widely
employed in industry for tools, especially for machining and plastic forming processes.
Practical implications: Tool materials used especially for tools employed especially in machining and plastic forming processes.
Originality: Modern methods of powders’ forming application make possible to achieve gradient structure of tool, which is very
advantageous in respect of mechanical properties. Employed compositions of technologies joining powder metallurgy and physical vapour
deposition techniques give the possibility to achieve high properties characteristic of cemented carbides with the high ductility
characteristic of steels.

1.163
Application of powder injection moulding and extrusion process to manufacturing of Ni-YSZ anodes
Matula G. (Gliwice, Poland), Jardiel T. (Madrid, Spain), Levenfeld B. (Madrid, Spain), Varez A. (Madrid, Spain)
Purpose Investigation of the Ni-YSZ cermets for anode supported solid oxide fuel cells (SOFC) prepared by extrusion or powder injection
moulding process, sintered and reduced of NiO-YSZ.
Methodology Density examination, shrinkage examination, transverse rupture strength tests, microstructure examination.
Findings Results of the rheological and torque investigations have essential importance for further search of the optimum feedstock to
injection moulding machines and extruders making forming possible of shapes for fuel cells anodes, which require in addition
debinding of the binder, sintering, and reduction.
Practical implications The proposed technological solutions for fabricating anodes as tubes or flat shapes will make connecting the cells
into packets possible which will allow increasing the cell power.
Originality The presented investigation results confirm purposefulness of employing injection moulding or extrusion for fabrication of
fuel cells anodes. These two methods are used for manufacturing elements of devices in a mass scale. Significant interest in fuel cells and
rapid development of their production which should take place in the close future may be the reason for searching the inexpensive
technological solutions in the manufacturing process of the cells.

1.237
Enterprise’s evaluation according to the Polish Quality Award’s criteria
Michalska-Cwiek J. (Gliwice, Poland)
Purpose: The purpose of the study is to describe the activities in the self-evaluation process of the investigated firm on the example of The
Polish Quality Award model.
Design/methodology/approach: This study presents a case study of selected Polish organization that was evaluated according to The
Polish Quality Award’s criterions. The firm was selected in order to clarify how this evaluation process could be used to improve
organisational performance.
Findings: The own researches proved that The Polish Quality Award Model is the efficient tool for a self-assessment, and also the example of
excellence to which organization should aim. By using such a model organization can check on which stage in the way to excellence it is,
model makes possible identification of areas needing improvement, rates existing initiatives: removes double activities and identifies failures.
Own researches allowed to direct activities to liquidation the weak sides and threats and allowed to improve system.
Research limitations/implications: An interesting area of further research would be comparison the different organizations with one
another for performance improvement.
Practical implications: Findings from the case study is the importance of the self-assessment process for all the organisations. After each
evaluation it is necessary to undertake the improvement projects resulting from the evaluations.
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Originality/value: The paper provides methodology for all who wish to measure achievements and strengths and also identify
improvement opportunities in the performance. Also the guidelines presented in the paper might be helpful for organisations considering a
participation in a quality award process.

1.259
FEM modelling of internal stresses in PVD coated FGM
Sliwa A. (Gliwice, Poland), Mikula J. (Gliwice, Poland), Golombek K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: The general topic of this paper is problem of determining the internal stresses of composite gradient tool materials with the use
of finite element method (FEM). The chemical composition of the investigated materials’ core is corresponding to the M2 high-speed steel
and was 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. Such composed material was sintered, heat treated and deposited appropriately with (Ti,Al)N or Ti(C,N) gradient
coatings.
Design/methodology/approach: Modelling of stresses was performed with the help of finite element method in PATRAN environment,
and the experimental values of stresses were determined basing on the X-ray diffraction patterns. The computer simulation results were
compared with the experimental results.
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 PATRAN software. The computer simulation results
correlate with the experimental results.
Research limitations/implications: It was confirmed that using of finite element method in stresses modelling occurring in gradientstructured materials can be a way for reducing the investigation costs. In order to reach this purpose, it was used in the paper a simplified
model of gradient- structured materials with division on zones with established physical and mechanical properties. Results reached in this
way are satisfying and in slight degree differ from results reached by experimental method. However for achieving better calculation
accuracy in further researches it should be developed given model which was presented in this paper.
Originality/value: Nowadays 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.

1.62
Criteria of microstructural assessment of the conventional and new TBC layers
Moskal G. (Katowice, Poland)
Purpose: The purpose of this paper is to present principles and criteria of microstructural assessment of thermal barrier coatings (TBCs).
The conventional layers are described in expert papers, whereas there is no literature on new type of thermal barrier coatings on the basis
of RE2Zr2O7 compounds
Design/methodology/approach: The study was carried out on the TBC layers, sprayed by using the conventional powders on the basis of
yttria stabilized zirconium (YSZ) oxides and by using the powders of pyrochlore structure. Industrial powder type Gd2Zr2O7 was sprayed
as a representative of a new group of materials to be sprayed with the APS method.
Findings: The carried out analysis allowed to compare guidelines and criteria, which were used to assess the conventional TBC layer and
their reference to barrier layers of a new type. The carried out study proved that heretofore used criteria of assessment for the TBC layers
by using the conventional powders are sufficient to assess layers of a new type.
Research limitations/implications: The carried out study suggests necessity to verify the received results in the case of the TBC layers,
sprayed by using the powders of pyrochlore structures of other types.
Practical implications: The received results show the possibility of using the heretofore criteria of microstructural assessment of the TBC
layers as sufficient to get information on quality of the TBC layers of a new type.
Originality/value: The information concerning basic principles in assessment of microstructural layers of a new type, which are sprayed
with the APS method on high temperature creep resisting alloys, is an original value presented in this paper.

1.65
Criteria of assessment of powders provided to spray by the APS method for new and conventional layers type TBC
Moskal G. (Gliwice, Poland)
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Purpose: Verification of up-to-now use of conventional powders, provided to spray by the APS method for layers type TBC and its
possible adaptation to layers of new types, which are based on new ceramic compounds, sprayed on conventional high temperature creep
resisting alloys. New types of used ceramic powders are so called pyrochlores of the RE2Zr2O7 general formula.
Design/methodology/approach: A scope of investigations comprised review of up-to-now used criteria of assessment and verification of them on
powders of new types. Investigations of chemical composition were realized, in consideration of carbon and sulphur contents and gas oxygen and
nitrogen contents. Investigations on sizes of powders by a sieve method and investigations on surface morphology were carried out. Assessment of
microstructure, considering homogeneity in chemical composition and porosity, was carried out. Assessment of phase contents of exemplary
powders was carried out.
Findings: The carried out analysis enabled to compare criteria of assessment for two types of powders, provided to be sprayed by the APS
method. It was stated that up-to-now used criteria of assessment of powders were correct also for materials of new types.
Research limitations/implications: The carried out investigations suggest a necessity to verify results also on an example of another type
of new powders.
Practical implications: The got results reveal a possibility to use up-to-now procedures in assessment of powders for materials of a new
type, completed with characteristics of physical and mechanical properties.
Originality/value: Information concerning basic principles in assessment of properties microstructure of powders of a new type is an
original value, presented in the article.

1.79
Thermal diffusivity of RE2Zr2O7 - type ceramic powders intended for TBCs deposited by APS
Moskal G. (Gliwice, Poland), Witala B. (Gliwice, Poland), Rozmyslowska A. (Gliwice, Poland)
Purpose: The aim of this paper is to provide overall characteristics of the Laser-Flash method and to determine the thermal diffusivity of
powders intended for thermal spraying of thermal barrier coatings (TBC) of new type by air plasma spray (APS). Lanthanum, samarium,
neodymium and gadolinium zirconates based powders with a pyrochlore structure and a general formula RE2Zr2O7 were used as the
research material.
Design/methodology/approach: The scope of the study encompassed thermal diffusivity tests of zirconium powders with the laser-flash
method using the Netzsch LFA 427 apparatus for direct measurement of diffusivity. The scope of measured temperature ranged from 25ºC
to 1000 ºC (25, 250, 500, 750 and 1000°C). Every measurement point was repeated three times in order to obtain an average value.
Findings: The studies conducted have enabled determining the value of thermal diffusivity of the material analyzed in the form of powder
within a wide range of temperature.
Research limitations/implications: The studies conducted suggest the necessity for verification of the obtained results for analogical
coatings of the TBC type in order to determine the influence of the spraying process on the thermal diffusivity of the powders examined.
Practical implications: The research results obtained provide a basis for further research on the base material and in particular, on the
influence of porosity on thermal diffusivity.
Originality/value: The original value presented in the paper is the information regarding the new type of ceramic materials intended for
thermal spraying of TBCs.

1.63
Metallographic preparation of the conventional and new TBC layers
Moskal G. (Katowice, Poland), Witala B. (Katowice, Poland), Rozmyslowska A. (Katowice, Poland)
Purpose: Verification of up-to-now used metallographic preparation of the TBC coating thermal barriers and adaptation of them to layers
of new types, based on new ceramic compounds, sprayed on conventional high temperature creep resisting alloys by the APS method, is a
purpose of this paper. New types of used ceramic powders are so called pyrochlores of a general formula RE2Zr2O7.
Design/methodology/approach: A scope of investigations comprised realization of a process of preparation of metallographic microsections, beginning from a cutting moment, through mounting, grinding and polishing. A standard method of preparation of microsections, typical for conventional layers was used and microstructural observation, from a point of view of presence of artefacts of
mechanical origin was carried out.
Findings: The carried out analysis allowed to compare methods of preparation of micro-sections and principles of preparation, used to
assess the conventional TBC layers and relation them to barrier layers of new types. The carried out investigations showed that up-to-now
used methods and procedures for the TBC layers, got by usage of conventional powders, are sufficient for layers of new types.
Research limitations/implications: The carried out investigations suggest a necessity to verify the got results in a case of the TBC layers,
sprayed by use of powders of pyrochlore structure of another type.
Practical implications: The got results show a possibility to use up-to-now metallographic procedures for the TBC layers of new types.
Originality/value: Information, concerning basic principles of microstructural assessment of layers of new types, sprayed by the APS
method on high temperature creep resisting alloys, is an original value.
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1.141
Influence of heat treatment on microstructure of slurry aluminide coatings type TiAlSi obtained on TiAlCrNb alloy
Moskal G. (Gliwice, Poland), Witala B. (Gliwice, Poland), Rozmyslowska A. (Gliwice, Poland)
Purpose: Influence of heat treatment on microstructural changes in slurry TiAlSi coating deposited with 12.5% Si concentration on
Ti48Al2Cr2Nb intermetallic alloy and investigation of the influence of Si addition on the structure of obtained coatings is a purpose of this
paper.
Design/methodology/approach: The research allowed identifying microstructural changes that took place during annealing at 950°C of
the TiAlSi coating for 2 to 10h exposure in air. A scope of the research encompassed a microstructural analysis with the use of macro and
micro investigation - LM, SEM microscopy, XRD phase analysis and EDS analysis.
Findings: The investigation has shown that the thickness of the TiAlSi coatings in initial conditions and after a test was in a range from 30
to 40 µm. The structure of the silicon-modified aluminide coatings is as following: the outer zone consisting of the TiAl3 phase and
titanium silicides / the middle zone consisting of columnar titanium silicides in phase TiAl3 matrix / the inner zone consisting of TiAl2
phase. Basic changes were related to differences in thickness in sublayers.
Research limitations/implications: The discussed research proves that main reason of much better protection of TiAlSi coated base alloy
is related to high microstructure stability of Si modified in TiAl3 phases. In addition silicon decreases activity of titanium, and in
consequence the susceptibility of Al to selective oxidation is much stronger. The presence of Si due to Ti-Si phase generation with high
oxidation resistance is presented.
Practical implications: The slurry method can be applied in aerospace and automotive industry as low-cost technology in production of
aluminide coatings on intermetallics.
Originality/value: New method of aluminide coatings deposition on TiAl alloys.

1.210
Intermetallic phase particles in cast AlSi5Cu1Mg and AlCu4Ni2Mg2 aluminium alloys
Mrowka-Nowotnik G. (Rzeszow, Poland)
Purpose: In the technical Al alloys even small quantity of impurities - Fe and Mn - causes the formation of new phase components.
Intermetallic particles form either on solidification or whilst the alloy is at a relatively high temperature in the solid state, e.g. during
homogenization, solution treatment or recrystallization. The exact composition of the alloy and casting condition will directly influence the
selection and volume fraction of intermetallic phases. The main objective of this study was to analyze the morphology and composition of
complex microstructure of intermetallic phases in cast AlSi5Cu1Mg and AlCu4Ni2Mg2 aluminium alloys.
Design/methodology/approach: In this study, several methods were used such as: optical light microscopy (LM), scanning (SEM)
electron microscopy in combination with X-ray analysis (EDS) using polished sample, and X-ray diffraction (XRD) to identify
intermetallics in cast AlSi5Cu1Mg and AlCu4Ni2Mg2 aluminum alloys.
Findings: The results show that the microstructure of cast AlSi5Cu1Mg and AlCu4Ni2Mg2 aluminum alloys in T6 condition consisted a
wide range of intermetallic phases. By using various instruments (LM, SEM, XRD) and techniques (imagine, EDS) following intermetallic
phases were identified: β-Al5FeSi, α-Al15(FeMn)3Si - in AlSi5Cu1Mg alloy and Al7Cu4Ni, Al12Cu23Ni, Al2CuMg, AlCuFeNi - in
AlCu4Ni2Mg2 alloy.
Research limitations/implications: In order to complete and confirm obtained results it is recommended to perform further analysis of
the investigated aluminium alloys. Therefore it is planned to include in a next studies, microstructure analysis of the alloys by using
transmission electron microscopy technique (TEM).
Practical implications: Since the morphology, crystallography and chemical composition affect the intermetallic properties, what
involves changes of alloy properties, from a practical point of view it is important to understand their formation conditions in order to
control final constituents of the alloy microstructure.
Originality/value: This paper proposes the best experimental techniques for analysis of the intermetallic phases occurring in the cast
AlSi5Cu1Mg and AlCu4Ni2Mg2 aluminium alloys. This study has showed that the chemical phenol extraction method for the cast
aluminium alloy is applicable.

1.53
Analysis of different substrates for processing into biogas
Mursec B. (Maribor, Slovenia), Vindis P. (Maribor, Slovenia), Janzekovic M. (Maribor, Slovenia), Brus M. (Maribor, Slovenia), Cus F.
(Maribor, Slovenia)
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Purpose: The main target is to produce as much biogas as possible with highest possible biomethane content from crops representing the principal
fuel for driving the gas engines and electric generators and, consequently, production of electricity.
Design/methodology/approach: The biogas production was measured by a mini digester according to the German standard DIN 38414,
Part 8. It was effected in the mesophilic temperature range. The biogas production from six different energy crops and pig slurry was
measured in the laboratory of the Faculty of Agriculture and Life Sciences. In six trial fields the monocultures such as maize, sorghum,
amaranth, sunflower, Jerusalem artichoke and sugar beet were grown.
Findings: The highest biomethane production was achieved with the sunflower substrate (283 Nl/kgVS), followed by the sorghum
substrate (188 Nl/kgVS) and maize (187 Nl/kgVS). The amaranth substrate produced 225 Nl/kgVS and the Jerusalem artichoke 115
Nl/kgVS. The least amount of biomethane was produced from the sugar beet (95 Nl/kgVS).
Research limitations/implications: The basic structure of the laboratory device is welded from stainless steel (inox) and is limited by the
following dimensions: 2500 mm length, 1000 mm height and 350 mm width. The device consists of twelve units of fermentors ensuring
four tests simultaneously with three replications and assuring high accuracy of results.
Practical implications: The test fermentors serve to test the biogas production from different energy crops and other materials of organic
origin. The results reached serve to plan the electricity production in the biogas production plant.
Originality/value: The mini digesters simulated in laboratory the actual state from the biogas production plant. Anaerobic fermentation
was introduced and the biogas to be processed into electricity was produced.

1.42
Ferritic-austenitic steel and its weldability in large size constructions
Nowacki J. (Szczecin, Poland)
Purpose: On the basis of sources and own experiments, the analysis of microstructure, properties, applications as well as material and
technological problems of ferritic-austenitic steel welding were carried out. It was shown the area of welding applications, particularly
welding of large-size structures, on the basis of example of the FCAW method of welding of the UNS S3 1803 duplex steel in construction
of chemical cargo ships.
Design/methodology/approach: Influence of selected aspects of welding technology, including welding heat input and between-bead
temperature, additional materials on microstructure transitions and properties of welded joints were analysed. 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.
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 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: The welding heat input exceeding the recommended values might influence the precipitation
processes in the HAZ, what need further experiments.
Practical implications: Application of high value of the welding heat input will be profitable in terms of the welding costs.
Originality/value: An original value of the paper is to prove that a usage of high value welding heat input provides the best joints quality.

1.123
Crystallization of Fe72B20Si4Nb4 metallic glasses ribbons
Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Griner S. (Gliwice, Poland), Dercz G. (Katowice, Poland), Hanc A.
(Katowice, Poland)
Purpose: The paper presents a crystallization process of Fe-based amorphous materials. The aim of work is presentation of the influence
of annealing temperature on structural changes and magnetic properties of Fe72B20Si4Nb4 metallic glasses.
Design/methodology/approach: The studies were performed on metallic glasses as ribbons. Crystallization behaviour of the studied alloy
was examined by differential thermal analysis (DTA), X-ray diffraction (XRD), transmission electron microscopy (TEM) and Mössbauer
spectroscopy methods. The soft magnetic properties examination of tested material contained magnetic permeability, coercive field,
saturation induction and magnetic after-effects measurements.
Findings: The XRD, TEM and Mössbauer spectroscopy investigations revealed that the studied alloy in as-cast state was amorphous. A two
stage crystallization process was observed for studied material. The first stage of crystallization corresponding to the partial crystallization of αFe phase was followed by the formation of iron borides. It has shown that appropriate increasing of annealing temperature, significantly
improved soft magnetic properties of examined alloy. The maximum of initial magnetic permeability is correlated with a minimum of coercive
field.
Practical implications: The soft magnetic properties of metallic glasses can be optimized by applying the appropriate conditions of heat
treatment.
Originality/value: The applied investigation methods are suitable to determine the changes of structure and the improvement of soft
magnetic properties of examined Fe-based alloy in comparison with as-cast state.
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1.117
Structure and soft magnetic properties of Fe72B20Si4Nb4 bulk metallic glasses
Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Griner S. (Gliwice, Poland), Stoklosa Z. (Katowice, Poland)
Purpose: The paper presents a microstructure characterization, thermal stability and soft magnetic properties analysis of Fe-based bulk
amorphous materials.
Design/methodology/approach: The studies were performed on Fe72B20Si4Nb4 glassy alloy in form of ribbons and rods. The amorphous
structure of tested samples was examined by X-ray diffraction (XRD), transmission electron microscopy (TEM) and scanning electron
microscopy (SEM) methods. The thermal properties of the glassy samples were measured using differential thermal analysis (DTA) and
differential scanning calorimetry (DSC). The magnetic properties were determined by the Maxwell-Wien bridge and VSM methods.
Findings: The X-ray diffraction and transmission electron microscopy investigations have revealed that the studied as-cast bulk metallic
glasses were amorphous. Broad diffraction halo can be seen for all tested samples, indicating the formation of a glassy phase with the
diameters up to 2 mm. The fracture surface of rod samples appears to consist of small fracture zones, which leads to breaking of the
samples into parts. A two stage crystallization process was observed for studied amorphous alloy. The changes of crystallization
temperatures and magnetic properties as a function of glassy samples thickness were stated.
Practical implications: The studied Fe-based alloy system has good glass-forming ability and thermal stability for casting bulk metallic
glasses, which exhibit good soft magnetic properties, useful for many electric and magnetic applications.
Originality/value: The obtained examination results confirm the utility of applied investigation methods in the microstructure, thermal
and soft magnetic properties analysis of examined bulk amorphous alloys.

1.87
Formation and structure of Co50Cr15Mo14C15B6 bulk metallic glasses
Nowosielski R. (Gliwice, Poland), Witrak A. (Gliwce, Poland)
Purpose: In the present paper thermal stability and structure of Co50Cr15Mo14C15B6 (numbers indicate at.%) glassy alloys were
investigated.
Design/methodology/approach: The following experimental techniques were used: scanning electron microscopy (SEM) and X-ray
diffraction (XRD) phase analysis method to the test the structure. The thermal properties associated with crystallization temperature of the
glassy samples were measured using differential thermal analysis and differential scanning calorimetry.
Findings: The structural studies revealed an amorphous structure for the rods with thicknesses up to 3 mm, regardless of their thickness.
Research limitations/implications: During thermal activation of metallic glasses two processes can be distinguished: structural relaxation
and complex relaxation process of the alloy.
Practical implications: The Co-rich amorphous alloys have attracted great interest for a basic research on the materials as well as for
variety application.
Originality/value: The obtained results confirm the utility of applied investigation methods in the thermal and structure analysis of
examined amorphous alloys.

1.57
Thermo-mechanical fatigue conditions of power plant components
Okrajni J. (Katowice, Poland)
Purpose: In this study, a numerical simulation model of the oil spraying system is established.
Design/methodology/approach: Spraying lubrication is a common form of the rolling bearing lubrication. But with the increase of the bearing
speed, the roller cage is frequently shattered, which may lead to failure of the bearing. The shatter of roller cage may be related to the spraying
mode of oil. For high-speed rolling bearing, the roller cage shatter can be cracked due to the shortage of oil, caused by lubricating oil not sprayed
into the roller cage shatter. This condition can be ameliorated by changing the spraying mode of oil supply system. The model considered the
spraying speed, spraying angle, oil pressure, oil viscosity, structure of roller cage shatter, rotating speed as the main parameters. By optimization,
the best way of oil spraying was obtained which can meet lubrication requirement of high-speed rolling bearing. At the same time, the numerical
simulation results also revealed that the optimal spraying mode is different for different rolling bearings.
Findings: The simulating results indicate that due to the effect of the air pressure and airflow thickness, the optimal spraying position is at
a region closer to the inner ring of the bearings.
Practical implications: This paper will provide useful information to applying numerical simulation of the oil spraying system.
Originality/value: The computer simulation allows to better understand the interdependence between parameters of process and choosing
optimal solution.
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1.146
Achieving combined high strength and high conductivity in re-processed Cu-Cr alloy
Olofinjana A.O. (Bandar Seri Begawan, Brunei), Tan K.S. (Bandar Seri Begawan, Brunei)
Purpose: Precipitation hardening by nano-sized precipitates had proven to be the most adequate way to achieve the optimum combination
for strength and conductivity in copper based alloys. However, precipitation strengthened Cu- alloys are limited to very dilute
concentration thereby limiting the volume proportion hardening precipitates. In this work, we report the investigation of the reprocessing
of higher Cr concentration Cu- based alloys via rapid solidification.
Design/methodology/approach: The ingot alloys with Cr content up to 10 wt.% were prepared via semi-chilling of small rods before
been cast into ribbon using chill block melt spinner. Thermal aging studies followed by conductivity and microhardness tests were
performed to follow the HSHC properties.
Findings: It is found that the rapid solidification in the as-cast ribbon imposed combined solution extension and ultra-refinement of Cr
rich phases. X-ray diffraction evidences suggest that the solid solution extension was up to 6wt%Cr. Lattice parameters determined
confirmed the many folds extension of solid solution of Cr in Cu. Thermal aging studies of the cast ribbons indicated that peak aging
treatments occurred in about twenty minutes. Peak aged hardness ranged from about 200 to well over 300Hv. The maximum peak aged
hardness of 380Hv was obtained for alloy containing 6wt.%Cr but with conductivity of about 50%IACS. The best combined
strength/conductivity was obtained for 4wt.%Cr alloy with hardness of 350HV and conductivity of 80% IACS. The high strengths
observed are attributed to the increased volume proportion of semi-coherent Cr rich nano-sized precipitates that evolved from the
supersaturated solid solution of Cu-Cr that was achieved from the high cooling rates imposed by the ribbon casting process
Research limitations/implications: The rapid overaging of the high Cr concentration Cu-Cr alloy is still a cause for concern in optimising
the process for reaching peak HSHC properties. It is still important to investigate a microstructural design to slow or severely restrict the
overaging process.
Originality/value The optimum HSHC property reported here is a rare combination of high strength (>350Hv ~ 900MPa) and
conductivity (50 – 80% IACS) found in metallic alloys.

1.168
Corrosion behaviour of Fe-Mn-Si-Al austenitic steel in chloride solution
Opiela M. (Gliwice, Poland), Grajcar A. (Gliwice, Poland), Krukiewicz W. (Gliwice, Poland)
Purpose: The aim of the paper is to investigate the corrosion behaviour of the new-developed high-manganese austenitic steel in 0.5n
NaCl solution.
Design/methodology/approach: The steel used for the investigation was thermomechanically rolled and solution heat-treated from a
temperature of 850°C. Corrosion resistance of investigated steel was examined using weight and potentiodynamic methods. In the weight
method, the specimens were immersed in the prepared solution for 24h. In the potentiodynamic method, anodic polarization curves with a
rate of potential changes of 1 mV/s in the anodic direction were registered. After the current density being equal 1 mA/cm2 was achieved,
the direction of polarization has been changed. Basing on the registered curves, the pitting potential, repassivation potential, polarization
resistance and corrosion current were determined.
Findings: It was found that the steel is characterized by a partially recrystallized austenitic microstructure with numerous annealing twins
and slip bands. According to the results of potentiodynamic analyses it was found that the samples of examined steel show poor corrosion
resistance in the NaCl solution. The observed corrosion pits are related to the chemical composition. It is connected with the high
dissolution rate of Mn and Fe atoms in NaCl solution. Fractographic analyses of samples revealed corrosion products on their surface in a
form of pits with diversified size.
Research limitations/implications: To investigate in more detail the corrosion behaviour of high-manganese steel, the investigations
should include steels with a wider Al concentration.
Practical implications: The obtained results can be used for searching the appropriate way of improving the corrosion resistance of a
modern group of high-manganese austenitic steels.
Originality/value: The corrosion behaviour in chloride solution of a new-developed Fe-Mn-Si-Al steel was investigated.

1.165
The influence of the temperature of plastic deformation on the structure and mechanical properties of copper alloy types
CuCo2Be and CuCo1Ni1Be
Ozgowicz W. (Gliwice, Poland), Grzegorczyk B. (Gliwice, Poland)
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Purpose: The aim of the paper is to determine the influence of temperature of plastic deformation on the structure and mechanical
properties of copper alloy of the CuCo2Be and CuCo1Ni1Be during a tensile test applied on electrodes to welders.
Design/methodology/approach: The tensile test of the investigated copper alloys was realized in the temperature range of 20-800˚C with
a strain rate of 1.2•10-3s-1 on the universal testing machine. 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 alloys as well as the range of occurrence of the Portevin - Le Chatelier (PLC) phenomenon was
determined on the basis of F-∆L 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 alloys it has been found that the PLC effect occurs in both alloys in the
temperature range of 150-350˚C. However, the ductility minimum temperature of the alloys equals about 500˚C. At the temperature of
stretching of about 450˚C the investigated copper alloys show maximum strength values.
Originality/value: The type of ”teething” on the load - displacement curves was defined, according to the classification received in
literature. The dependence ε kr = f(t) was marked too.

1.96
Structure and properties of forming austenitic X5CrNi18-9 stainless steel in a cold working
Ozgowicz W. (Gliwice, Poland), Kurc A. (Gliwice, Poland)
Purpose: The aim of the paper is to analyze the influence of the degree of rolling reduction on the structure forming and changes of
mechanical properties in cold-rolled sheet-metals of austenitic X5CrNi18-9 stainless steel.
Design/methodology/approach: The examinations contained metallographic observations of the structure on a light microscope and on
the scanning electron microscope (SEM), researches of mechanical properties in a static tensile test and microhardness measurements
made by Vickers’s method. The analysis of the phase composition was carried out on the basis of X-ray researches. In the qualitative Xray analysis the comparative method was applied. Fractographic tests of the fracture after the decohesion of samples in a static tensile test
at room temperature were executed in a SEM.
Findings: It has been found that plastic deformation in a cold working of austenitic stainless steel type X5CrNi18-9 induced in its
structure martensitic transformation γ → α’. The occurrence of martensite phases α’ in the investigated steel structure has an essential
meaning in manufacturing process of forming sheet-metals from austenitic steel.
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 from 10% to 70%. Moreover, the results of the X-ray quantitative
analysis allowed to determine the proportional part of martensite phases α` in the structure of investigated steel in the examined range of
cold plastic deformation.
Practical implications: The analysis of the obtained results permits to state that the amount of martensite phases α` in the investigated
steel structure increases with the degree of deformation in the cold rolling. Besides, a good correlation was found between changes of the
structure and the effects of investigations of the mechanical properties.
Originality/value: Good correlation between changes of the structure and the effects of investigations of the mechanical properties in the
austenitic X5CrNi18-9 stainless steel was found.

1.95
The effect of the cold rolling on the structure and mechanical properties in austenitic stainless steels type 18-8
Ozgowicz W. (Gliwice, Poland), Kurc A. (Gliwice, Poland)
Purpose: In this paper the effect of the cold rolling on the transformation of austenitic stainless steel type X5CrNi18-10 to martensite was
studied as a function of rolling reduction.
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 made by Vickers’s method. 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, whereas X-ray
quantitative phase analysis was carried out by the Averbach Cohen method.
Findings: Plastic deformation in a cold rolling of investigated austenitic stainless steel induced in its structure martensitic transformation γ
→ α’.
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%÷70%. Moreover, the results of the X-ray quantitative analysis
allowed to determine the proportional part of martensite phases α` in the structure of investigated steel in the examined range of cold
plastic deformation.
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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: Revealing the analytic dependence of the yield point of the Cr-Ni steel on the degree of deformation in cold working
has essential practical importance for the technology of sheetmetal forming of the analyzed steel.

1.152
FEM analysis of drills used in bone surgery
Paszenda Z. (Gliwice, Poland), Basiaga M. (Gliwice, Poland)
Purpose: The aim of the work was determination of biomechanical analysis of a surgical drill – bone system in simulated conditions of
drilling in a bone.
Design/methodology/approach: Geometrical model of the selected surgical drill and simulated femur (cortical bone) was worked out in
the Inventor Professional 2008. The value geometry of the edge was point angle (2κ1 = 90o and 2κ2 = 120o). Numerical model was
prepared in ANSYS Workbench v. 11. Meshing was realized with the use of SOLID 187 elements. Evaluate boundary conditions to
numerical analysis imitate phenomena in real system with appropriate accuracy. Drill was loaded with forces in the range F= 100-200 N
and torque T = 0.04 Nm. Calculations were carried out for two kinds of metallic material of the drill.
Findings: The effect of numerical analysis was determination of strains and stresses in working part of the drill. Results of analysis
indicate diverse values of strains and stresses distribution in working part of the drill depending on its geometry. The maximum values of
strains and stresses were obtained for the drill of point angle 2κ1=120o.
Research limitations/implications: In order to simulate phenomena in real system, a simplified model of surgical drill – femur system
was worked out. The simplifications concerned mostly geometry of a femur. The femur was represented by disc of height h = 10 mm,
corresponding with thickness of cortical bone.
Originality/value: The numerical analysis of the surgical drill – femur system in simulated conditions of drilling in a bone can be a basis
for optimization of cutting edge geometry of surgical tools as well as for selection of their mechanical properties.

1.120
Cold worked high alloy ultra-high strength steels with aged martensite structure
Pawlak S.J. (Gliwice, Poland), Krzton H.J. (Gliwice, Poland)
Purpose: The study on structure-property relations of heavily cold worked and aged martensite in two high-alloy structural steels was
presented. The aim was to understand properties of the sheet products better and thus extend applications of the newly developed cobaltfree maraging and precipitation hardening stainless steels.
Design/methodology/approach: Mechanical tests were performed on cold rolled and aged specimens. Microstructures were analyzed
using TEM and SEM. The crystallographic texture was analyzed by means of X-ray diffraction and ADC method.
Findings: In the process of cold working and ageing both high alloy steels studied could develop yield strength in excess of 1600 MPa.
The main strengthening mechanism was precipitation hardening, while work hardening contribution to the strength was very limited.
Overaging commences after prolonged treatment above 500ºC, and in both steels could be related to reverted austenite. The texture
developed by cold working was the one known as rolling texture type.
Research limitations/implications: In this study the advantage is taken of the high strength that is developed by cold working followed
by ageing. Further research is needed for the sheet or strip produced by cold working and annealed before fabrication.
Practical implications: The properties of the high alloy steels studied make them suitable for advanced sheet applications, e.g. as an
airborne structural equipment. After welding, strength of the precipitation hardening steels could be largely restored by ageing, because
their strength does not rely on strain hardening.
Originality/value: Analysis of the cold worked properties, microstructure and texture, allowed for better understanding of the
microstructure-property relationships in the low strain hardening high alloy sheet steels. The results obtained are of practical value for the
development, production and manufacture of the ultra-high strength sheet steels.

1.194
A Case Based Reasoning aluminum thermal analysis platform for the prediction of W319 Al cast component characteristics
Pelayo G. (Calgary, Canada) Sokolowski J.H. (Windsor, Canada), Lashkari R. (Windsor, Canada)
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Purpose: This paper presents the research on the development of the Aluminum Thermal Analysis Technology Platform (AlTAP) utilizing
a Case Based Reasoning (CBR) Caspian shell for interpretation of industrial cooling curves and predicting alloy and cast component
characteristics.
Design/methodology/approach: CBR being a branch of Artificial Intelligence (AI) that solves problems based on understanding and
adaptation of previous experiences is suitable for interpretation of the AlTAP results since this is a knowledge intensive activity which
requires a fair amount of experience.
Findings: The integrated AlTAP and CBR system was found to be useful for the prediction of melt thermal characteristics, cast
component mechanical and structural properties.
Practical Implications: Industrial trials confirmed the technical capabilities of the AlTAP/CBR Platform for the on-line quality control
and prediction of 319 melt characteristics and the aluminum engine block’s (Cosworth casting process) engineering specifications.
Originality/value: An automated AlTAP Platform integrated with a CBR system is a new Quality Control concept in the area of the
aluminum automotive casting.

1.10
Effect of exposure on material response of a swelling elastomer
Pervez T. (Al Khoudh, Oman), Qamar S.Z. (Al Khoudh, Oman), Siddiqui R.A. (Al Khoudh, Oman), van de Velden M. (Al Khoudh, Oman)
Purpose: This paper reports some results from a comparative study of the behavior of fresh and exposed samples of an EPDM-type waterswelling elastomer.
Design/methodology/approach: Experiments were designed and performed in line with standard ASTM test methods and in consultation
with petroleum development engineers. Small test fixtures were designed and fabricated, to be used together with standard testing
equipment. Elastomer response was studied for hardness, compression set and tensile set (at different temperatures and for different
periods of time), tensile properties (fracture strength and percent elongation), and swelling (gradual thickness and volume change with
exposure to saline solution). In the swelling test, unconfined samples and samples mounted on steel plate were tested for a total duration of
1000 hours (roughly 45 days) in salt solutions of different concentrations and at different temperatures.
Findings: Exposed elastomer samples (EPDM1) showed higher hardness than fresh samples (EPDM2). Compression set values of
exposed samples was significantly higher than fresh ones. Tensile set values were almost the same for the two sample types after 10-min
test, but were higher fort exposed elastomer after longer-duration tests. Stress-strain graphs for both sample sets were almost linear, in
contrast to highly nonlinear graphs for usual rubber-type materials. Values of fracture stress and elastic modulus for exposed elastomer
were noticeably higher, but percent elongation was lower. Swelling behavior showed a fluctuating trend with increasing swelling time for
both elastomers. For same temperature and salinity, fresh elastomer samples yielded much more swelling than exposed samples. All of
these observations indicate that such swelling elastomers lose flexibility and swelling capacity when exposed to sun and moisture, etc for
extended periods of time.
Practical implications: Results of this study can be used by oilfield engineers to gauge the suitability of these elastomers for downhole
applications. Material properties after swelling can be used by designers using FEM or other numerical simulation methods for
improvement of elastomer-based sealing and packer design. Comparison of fresh and exposed elastomer samples highlights the significant
change in material response due to exposure.
Originality/value: The paper presents a comparison between material properties of fresh and exposed samples of the same water-swelling
elastomer. Such a comparative study, highlighting the effect of exposure on material response of an elastomer, has not been carried out
before.

1.127
The structural study of Ti-Si-C alloys produced by mechanical alloying method
Pilarczyk W. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland), Pilarczyk A. (Czestochowa, Poland)
Purpose: The aim of this paper is to determine the influence of the alloying time and composition on the structure of Ti-Si-C alloy.
Design/methodology/approach: The powders of the Ti-Si-C alloys were obtained by mechanical alloying method in a planetary Fritsh
Pulverisette 5 mill under inert argon atmosphere. In order to investigate the structure scanning electron microscopy, transmission electron
microscopy and optical microscopy were used. Phase transformations during mechanical alloying process were determined by means of
diffractometer. The distribution of particle sizes of powder materials was determined by a laser analyser.
Findings: The application of the mechanical alloying method gives opportunity to produce nanocrystalline and amorphous phase. The
laboratory test show that, by using this method, one can produce alloys with intentional chemical constitution and desirable structure.
Research limitations/implications: The powder metallurgy techniques make it possible to obtain Ti-Si-C massive materials by means of
milling, followed by compacting and sintering. All of the experiments presented in this article are made on a laboratory scale. Further
investigations should be concentrated on the developing of powder sintering method.
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Originality/value: This scientific research will be helpful for the composition plan for higher Ti3SiC2 content of powder synthesis. The
synthesis of Ti-Si-C powder gives opportunity for the development of dispersion-strengthened alloys. The Ti-Si-C alloys have been
considered to be potentially important for high temperature applications as either a structural or functional material.

1.190
Comparison of the PVD coatings
Polok-Rubiniec M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Adamiak M. (Gliwice, Poland)
Purpose: of the paper was comparison of the structure, adhesion and wear resistance of the monolayers CrN and TiN PVD coatings
deposited onto plasma nitrited X37CrMoV5-1 type hot work tool steel.
Design/methodology/approach: Diffraction and thin film structue were tested with the use of the transmision electron microscopy. The
surfaces’ thopography and the structure of the PVD coatings were observed on the scanning electron microscopy.The evaluation of the
adhesion of coatings to the substrate was made using the scratch test. The wear and friction tests were performed on a pin-on-disc device at
the room temperature and at the temperature of 500°C.
Findings: The best wear resistance in both conditions (20°C, 500°C temperature) demonstrate the TiN coating. These test results
correspond with the very good adhesion of the coating to the substrate material and its high hardness. The critical load Lc5 (coating total
delamination) lies within the range 86-92 N, depending on the coating type. It was revealed that the coating damage mechanism in the
scrtch test commences in all cases with the widespread coating at the edge of the scratch being made and next develops depending on the
coating type and location of the originated defects.
Practical implications: The good properties of the plasma nitriding and the PVD coatings make them suitable in various engineering and
industrial applications.
Originality/value: The duplex surfaces treatment of the hot work tool steel for tools made for work at the elevated temperature improves
their abrasion wear resistance significantly, compared to coatings developed with the PVD process.

1.41
Potentiodynamic studies of stainless steel wire for endourology
Przondziono J. (Katowice, Poland), Walke W. (Gliwice, Poland)
Purpose: The purpose of the study is to evaluate resistance to electrochemical corrosion of wire made of Cr-Ni stainless steel, designed
for use in endourological treatment. The influence of strain formed in the process of drawing and methods of wire surface preparation to
corrosive resistance in artificial urine solution were analysed.
Design/methodology/approach: Wire corrosion tests were carried out in the solution of artificial urine with the use of the system for
electrochemical tests VoltaLab®PGP201. Resistance to electrochemical corrosion was evaluated on the ground of recorded curves of
anodic polarization by means of potentiodynamic method. Mechanical properties of wire were tested by means of static uniaxial tension
test.
Findings: Potentiodynamic tests carried out in artificial urine enabled to determine how the resistance to pitting corrosion of wire
changes, depending on strain formed in the drawing process as well as on the method of wire surface preparation. Deterioration of
corrosive properties of wire along with the increase in the formed strain hardening was observed.
Research limitations/implications: The obtained test results proved the suitability of the applied research methodology for evaluation of
electrochemical corrosion resistance of wire made of stainless steel designed for use in endourology.
Practical implications: Test results are of significant utilitarian value because they can determine the relation between pitting corrosion
resistance and the volume of strain formed in the wire drawing process, and consequently their mechanical properties.
Originality/value: The analysis of the results of electrochemical corrosion resistance tests showed positive impact of wire surface
treatment by means of electrolytic polishing and chemical passivation method on improvement of its corrosive properties. It must be
emphasised that despite the increase in corrosion resistance, obtained thanks to surface treatment, it is necessary to use protective coating
on wire used in urology.

1.94
Creep damage mechanisms in gas pipes made of high density polyethylene
Pusz A. (Gliwice, Poland), Michalik K. (Gliwice, Poland)
Purpose: The purpose of this article is to present results of creep damage mechanisms in gas pipes made of high density polyethylene
[HDPE]. High density polyethylene has been widely used in the piping industry as raw material. Even though there are large numbers of
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experimental and analytical investigations on HDPE, few of them have examined the effects of manufacturing techniques on the small and
finite deformation behaviors of HDPE. Since HDPE is semi-crystalline polymeric material the rate of crystallinity, molecular
morphologies and molecular structure extensively influence its mechanical behaviors.
Design/methodology/approach: Tensile creep experiments on HDPE with a duration of examinations from four till nine days were
performed at temperature of 20°C.
Findings: In this study, findings are indicating differences of the property in individual layers walls of the pipe.
Research limitations/implications: Applying this method is limited to thermoplastic materials.
Practical implications: Presented method can be applied for other thermoplastic materials in the future.
Originality/value: The expressed method can be applied in the future for developing the research on the process with creeping of
polymers.

1.8
FEM study of extrusion complexity and dead metal zone
Qamar S.Z. (Al Khoudh, Oman)
Purpose: Quality of the extruded product and efficiency of the manufacturing process can be seriously affected by inconsistent metal flow
through the extrusion die. Metal flow problems can also significantly reduce die life. Various researchers have investigated the effect of
profile complexity on extrusion pressure, product quality, die life, etc. However, the relationship between shape complexity and metal flow
through the extrusion die has not been studied in detail. Cold extrusion experiments on some solid profiles and simulations using the finite
element method (FEM) have been used in this work to investigate the effect of profile complexity on dead metal zone and metal flow.
Design/methodology/approach: Cold extrusion experiments were performed using flat-face dies of different complexities. 3D finite
element simulation was carried out using the commercial finite element packages ANSYS and ANSYS-LSDYNA.
Findings: Findings of this FEM study are that there appears to be no definite correlation between dead metal zone (DMZ) size and the
currently existing definitions of extrusion shape complexity. Factors such as die profile symmetry and extrusion ratio may also play
significant role in the formation of DMZ and distortion of metal flow through an extrusion die.
Practical implications: The study can be of direct utility in extrusion die design improvement, and reduction of extrusion defects related
to metal flow.
Originality/value: The paper provides basis for a deeper understanding of the factors involved in the formation and development of dead
metal zone (and related metal flow problems) in metal extrusion.

1.9
Effect of heat treatment on mechanical properties of H11 tool steel
Qamar S.Z. (Al Khoudh, Oman)
Purpose: AISI H11 is a special alloy steel, categorized as chromium tool steel. Because of its high toughness and hardness, it is well
suited for hot work applications involving very high loads. Typical applications are hot-work forging and extrusion dies, helicopter rotor
blades, etc. For longer life and higher design accuracy, properties of this type of tool steel can be improved by various types of heat
treatment. Current work reports and analyzes results of mechanical testing performed on variously heat treated H11 steel samples, to arrive
at an optimum heat treatment strategy for hot work applications.
Design/methodology/approach: Tensile and impact test specimens were fabricated using precision milling and EDM. These samples
were subjected to various heat treatment sequences, consisting of annealing, hardening, air and oil quenching, and tempering at different
temperatures. Heat treated samples were then mechanically tested for hardness (Rockwell), impact toughness (Charpy), and tensile
properties (yield strength, ultimate strength, ductility).
Findings: Mechanical testing of H11 samples revealed that with increasing temper temperatures: (a) hardness first increases to a
maximum and then gradually decreases; (b) impact toughness first decreases to a minimum and then increases; (c) yield strength first
decreases, then increases, and then increases again; (d) ultimate strength first increases to a maximum and then steadily decreases; and (e)
ductility (% elongation) gradually decreases till 600ºC, and then increases rather sharply.
Practical implications: Though a very promising candidate for hot-work applications, H11 steel is not commonly used for die and tool
making. Results of this study can provide die designers and users in the metalworking industry with good guidelines to select proper heat
treatment strategies to use H11 steel for various applications.
Originality/value: Very little information is available in published literature about mechanical properties of H11 steel, especially after
different types of heat treatment. Results from this study can fill some of this gap.
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1.142
Structure and properties of CuFe alloys
Rdzawski Z. (Gliwice, Poland), Stobrawa J. (Gliwice, Poland), Gluchowski W. (Gliwice, Poland)
Purpose: The objective of this work was to investigate the changes taking place in the structure and properties of CuFe2 alloy caused by
combined heat treatment and metal working. The objective of this paper was to describe phenomena related to the formation of functional
properties CuFe2 strips, especially for obtaining hardness in 120-140 HV range and electrical conductivity above 35 MS/m.
Design/methodology/approach: The investigated material consisted of two industrial melts of CuFe2. Systematic investigations of selected
variants of heat treatment and plastic working operations were carried out. The investigations started with description of microstructure and
properties in initial state, after quenching, after cold working, quenching and ageing, after quenching and ageing, after quenching, ageing and
cold working and after cold working and annealing - omitting quenching and ageing process. Hardness test (HV) and electrical conductivity
were determined on strip samples. Typical tension tests and metallographic investigations were also carried out.
Findings: Structure and properties of industrial CuFe2 alloy differs significantly from the literature descriptions, especially after quenching
process. It could be assumed, that the dissolved in a melting process alloy additives (in this case a part of dissolved iron) might be
supersaturated, but some of them might be precipitated. This theory was confirmed by the results of investigation into mechanical properties,
microstructure and electrical conductivity.
Practical implications: The presented investigation results, besides their cognitive values, provide many useful information which might
be implemented in a industrial practice.
Originality/value: It was assumed that cold deformation with rolling reduction 70% and annealing at temperature 480oC for 12 hours
provided possibilities to reach maximal electrical conductivity 37 MS/m and maximal hardness 136 HV.

1.251
Investigations on the suitability of some ferrous alloys or semi-solid processing
Robert M. H. (Campinas, Brazil), Galdino A.G.S. (Campinas, Brazil)
Purpose: the work analyses the thixoability of SAE 1070, SAE 1548 and SAE 4340 steels; the possibility of producing thixotropic semisolid by partial melting of these alloys and the phase transformations taking place during the process.
Design/methodology/approach: thixoability was characterized by differential scanning calorimetry (DSC) to determine transformation
temperatures involving liquid formation and dfl/dT within the solidification range. Thixotropic slurries were produced by heat treatments
at different temperatures above Ts, and distinct holding times. Microstructures were analysed by RX diffractometry, optical and electronic
microscopy and EDS microanalysis.
Findings: results show that the three alloys investigated present high thixoability, given by wide solidification ranges associated with
affordable sensitivity of liquid fraction with temperature within these ranges. Higher thixoability is presented by SAE 1070, followed by
SAE 1548 and SAE 4340. Results show also that is perfectly feasible the production of thixotropic slurries of all investigated alloys, by
simply heating to temperatures where a liquid phase can be present. Spheroidisation of solid primary phase is fast and increasing holding
time at the semi-solid temperature leads to excessive growth of the globules in the thixocast material.
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 of the quality of final product. The viability of producing thixotropic semi-solid of ferrous alloys by
simple partial melting can definitively insert these families of metallic alloys in the semi-solid processing field.
Originality/value: ferrous alloys have become part of the thixoforming scenario more recently, when compared to aluminium and
magnesium alloys. Therefore, the study of the thixoability of three commercial steels can bring important information as far as their
utilization in thixoforming processing is concerned.

1.144
The influence of X-rays on strength properties of polyester vascular system prosthesis
Rojek M. (Gliwice, Poland), Stabik J. (Gliwice, Poland)
Purpose: of this paper was to evaluate the influence of X-ray irradiation on mechanical properties of polyester yarn used in production of
vascular system prosthesis. Patients with such prosthesis are subjected to multiple X-ray radioscopic exposures. This can negatively
influence prosthesis strength and durability.
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Design/methodology/approach: Polyester yarn tensile strength properties were measured before sterilisation and X-ray irradiation. Next a
part of yarn was subjected to irradiation sterilisation. Sterilised and non-sterilised yarn was next exposed to multiple X-ray irradiation and
to continuous irradiation. After each irradiation dose tensile strength and elongation at break were measured.
Findings: The influence of X-ray irradiation dose on mechanical properties was evaluated. It was established that dose equivalent to
multiple X-ray radioscopic exposures did not substantially influenced strength properties of polyester yarn.
Research limitations/implications: To fully evaluate the influence of X-ray irradiation on prosthesis strength and durability working in
human body environment it is planned to continue described research. Simultaneous influence of X-ray irradiation and body fluids on
mechanical properties of polyester yarn will be tested.
Practical implications: Research results proved that patients with polyester vascular prosthesis may be subjected to X-ray radioscopy
without any anxiety concerning prosthesis strength properties or durability.
Originality/value: The main research value is its basic conclusion that multiple X-ray irradiation does not significantly influence strength
and flexibility of polyester yarn applied to vascular system prosthesis manufacture.

1.181
Influence of change of direction of deformation at ECAP technology on achieved UFG in AlMn1CU alloy
Rusz S. (Ostrava, Czech Republic), Malanik K. (Dobra, Czech Republic), Dutkiewicz J. (Cracow, Poland), Cizek L. (Ostrava, Czech
Republic), Skotnicova I. (Ostrava, Czech Republic), Hluchnik J. (Ostrava, Czech Republic)
Purpose of this paper is to extend a complex evaluation of aluminium alloy, which requires very often knowledge of behaviour of
deformation at the ECAP process and achieved strengthening, intensity of deformation and very fine structure. These factors have
influence on the mechanical properties and formability. Presented knowledge expresses very important information for exploitation of this
alloy.
Methodology: The methods determining the dependencies of force on the route during the ECAP process were used. Achieved values
were directly plotted on PC.
Findings: Conclusions of this work consisted in determination of structure and mechanical properties of this alloy.
Research limitations/implications: Achieved hardness and microstructure of this alloy will be determined by new research
Practical implications: The results may be utilized for determination of a relation between structure and properties of the investigated
alloy in the process of manufacturing.
Originality/value: These results contribute to complex evaluation of properties of the AlMn1Cu alloy, namely in the light of achievement
of very fine - grained structures and corresponding mechanical and forming properties. The results of this paper are determined for
research workers – in order to increase efficiency of the process of severe plastic deformation.

1.73
Methods of creation series of types of technology
Rzasinski R. (Gliwice, Poland), Gendarz P. (Gliwice, Poland)
Purpose: The main reason for starting research concerning new methods of transformation technology into construction was introduced in
the process of creating ordered technologies on the base of the series of construction types. The worked out datum of these methods is
already elaborated ordered families of construction in form of series of types or modular series of elements construction.
Design/methodology/approach: This paper shows algorithmic understanding of getting input data in the process of technology creating based
on data of construction. Basic tool of realization of data selection for the process of manufacture is the theory of technological similarity,
algorithmic method and use of advanced graphic programme.
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. Moreover 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 was introduced.
Research limitations/implications: Analyzed methods develop algorithmisation of designing environment and support integration with the
process of prepare the production. 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).
Practical implications: Described methods were developed on practical examples of creating the technological module systems of
hydraulic cylinders used in mining, slag cars used in metallurgy and gears series of types The represented methods are applied for the
series of type of units of servo-motors hydraulic practical in mining.
Originality/value: Method of the technological similarity, the algorithmic method and CAM method are basis for selection of
technological features in the process of already ordered technology families (series of types and module systems of constructions) creating.
This method is characterized with possibility of shortening time connected with preparation of manufacture and the enlargement of
seriality of manufacture.
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1.128
Study of surface roughness of pieces of magnesium UNS M11311 obtained by dry turning using ANOVA
Saenz de Pipaon J.M. (Madrid, Spain), Rubio E.M. (Madrid, Spain), Villeta M. (Madrid, Spain), Sebastian M.A. (Madrid, Spain)
Purpose: The work presents a study of surface roughness of pieces of magnesium UNS M11311 obtained by dry turning. The main
reason to make this study is to advance in the knowledge of the behaviour of this type of material, in particular, when they are used as
inserts of metalic hybrid components
Design/methodology/approach: The followed methodology consists of a series of tests of dry horizontally turning carried out with tools
of different coatings and under different cutting conditions. The design of experiments have been made by means of fractional factorial
orthogonal designs and the analysis of the results by the ANOVA method.
Findings: The principal result is one ranking for the combinations of cutting conditions and tool coatings based on the surface roughness
expected given by the mathematical model. As first conclusions is possible to affirm that, the best surface finishes are obtained for low
feeds. Cutting tools used in the machining of other types of materials (steel, stainless steel) can be used obtaining a quality of the surface
finish similar to that obtained with tools for specific use of non-ferrous metals
Research limitations/implications: The study is focused in repair operations. Therefore, the main limitations of this research are the
values of the cutting conditions used; especially low in comparison with the usually values of these parameters used in the production of
the magnesium.
Practical implications: The study can be of helping for repair operations of hybrid structures such as magnesium-steel, magnesium-stainless
steel or magnesium-aluminium; usually used in aeronautical or automotive industries.
Originality/value: The original value of the paper is the combination of the low values of the cutting conditions used for machining the
magnesium and the different types of coating tools, some of them no recomended, explicitly, for the mechanized of the magnesium but
that allows obtaining good results as it will see along the paper.

1.191
Integrated product and process system with continuous improvement in the auto parts industry
Silva I.B. (Campinas, Brazil), Batalha G.F. (Campinas, Brazil), Stipkovic Filho M. (Sao Paulo, Brazil), Ceccarelli F.Z. (Warsaw, Poland),
Anjos J.B. (Warsaw, Poland), Fesz M. (Tczew, Poland)
Purpose: Quality systems (QS) update must be based on the enterprise organization to assure customer satisfaction, as Deming, Juran and
Feigenbaum did in their time, to seek improvement processes to reach high quality performance. This way, the proposal of this paper is the
development of quality system integration model of product and process with continuous improvement.
Design/methodology/approach: To reach this goal, a Brazilian automotive parts quality system was improved through the Computer
Integrated Manufacturing (CIM), Design for Manufacturing and Assembly (DFMA) and Lean Six Sigma (LSS) methodologies.
Findings: The paper shows what the problems are during the factory quality system management. The results achieved in the studied
company show the performance quality evolution through their indicators.
Research limitations/implications: The article presents quality system problems of only one Brazilian plant of an automotive industry.
Practical implications: Presented in this article should be a way to look for continuous improvement methods.
Originality/value: The paper is supported on the authors’ practical experiences to improve the quality system at a Brazilian plant.

1.247
Finite element method application for modelling of mechanical properties
Sliwa A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Tanski T. (Gliwice, Poland)
Purpose: A numerical model was developed in order to predict the hardness for casting the magnesium alloys MCMgAl12Zn1,
MCMgAl6Zn1, MCMgAl3Zn1 and MCMgAl9Zn1.
Design/methodology/approach: Computer simulation of hardness was carried out with the help of finite element method in ANSYS
environment, and the experimental values of hardness were determined basing on the Rockwell method.
Findings: The presented model meets the initial criteria, which gives ground to the assumption about its usability for determining the
hardness in casting the magnesium alloys MCMgAl12Zn1, MCMgAl6Zn1, MCMgAl3Zn1 and MCMgAl9Zn1, employing the finite
element method using the ANSYS program. The computer simulation results correlate with the experimental results.
Research limitations/implications: 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.
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Originality/value: 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.

1.44
Reconstruction of the heat transfer coefficient on the grounds of experimental data
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 the solid
and liquid phases is described by the heat conduction equation with initial and boundary conditions. The inverse Stefan problem can be
applied to solve design problems in 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 experimental data.
Findings: The verification of the method of reconstructing the cooling conditions during the solidification of pure metals. The solution of
the problem consists of selecting the heat transfer coefficient on the boundary, so that the temperature in selected points on the boundary of
the domain assumes 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, that the sought boundary condition should be linearly dependent on those parameters.
Practical implications: The presented method can be easy applied 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: Verification, on the grounds of experimental data, the formerly devised method of determining the heat transfer
coefficient during the solidification of pure metals.

1.174
Computer simulation of working stress of heat treated steel specimen
Smoljan B. (Rijeka, Croatia), Iljkic D. (Rijeka, Croatia), Hanza S.S. (Rijeka, Croatia)
Purpose: In this paper, the prediction of working stress of quenched and tempered steel has been done. The working stress was
characterized by yield strength and fracture toughness. The method of computer simulation of working stress was applied in workpiece of
complex form.
Design/methodology/approach: Hardness distribution of quenched and tempered workpiece of complex form was predicted by computer
simulation of steel quenching using a finite volume method. The algorithm of estimation of yield strength and fracture toughness was
based on steel hardness, HV. Yield strength and fracture toughness distributions have been predicted using the Hahn-Rosenfield approach.
Findings:It can be concluded that working stress of quenched and tempered steel can be successfully predicted by proposed method. The
further experimental investigations are needed for final verification of established model.
Research limitations/implications: For efficient estimation of fracture toughness from hardness, additional data about microstructure are
needed.
Practical implications: Estimation of hardness distribution can be based on time, relevant for structure transformation, i.e., time of
cooling from 800 to 500 ºC (t8/5). The prediction of distribution of microstructure composition, yield strength, and fracture toughness, can
be based on steel hardness.
Originality/value: Hardness distribution is predicted by involving the results of simple experimental test, i.e., Jominy-test in numerical
modelling of steel quenching.

1.86
Integration of management systems on the chosen example
Spilka M. (Gliwice, Poland), Kania A. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland)
Purpose: Upon unloading in a forming process there is elastic recovery, which is the release of the elastic strains and the redistribution of
the residual stresses through the thickness direction, thus producing surface deflection. It causes changes in shape and dimensions that can
create major problem in the external appearance of outer panels. Thus surface deflection prediction is an important issue in sheet metal
forming industry. Many factors could affect surface deflection in the process, such as material variations in mechanical properties, sheet
thickness, tool geometry, processing parameters and lubricant condition.
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Design/methodology/approach: Numerical simulation of process was performed by the use of finite element method, paying attention
particularly to the thickness distribution and surface deflection of the drawn outer panel and the outline flange during forming. Simulation
procedures of automotive outer panel as large size shape are as follows; 1) Acquisition of drawing parts 2) Laser scanning for generating
CAD model 3) CAD model generation 4) Simulation model operation 5) Simulation execution and analyses of simulation results.
Findings: The development of automation in stamping and assembly processes of automobile manufacture will require an excellent
surface quality of formed panels and also their accurate dimensions.
Practical implications: The use of high strength steel sheets in the manufacturing of automobile outer panels has increased in the
automotive industry over the years because of its lightweight and fuel-efficient improvement. But one of the major concerns of stamping is
surface deflection in the formed outer panels. Hence, to be cost effective, accurate prediction must be made of its formability. The
automotive industry places rigid constraints on final shape and dimensional tolerances as well as external appearance quality of outer
panels. The numerical simulation makes it possible to design and optimize the total process to a level, which can’t be reached by
traditional theoretical and experimental methods.
Originality/value: Computer simulations can be used to determine the influence from variations in material properties and process
parameters.

1.207
Viscosity measurements of epoxy resin filled with ferrite powders
Stabik J. (Gliwice, Poland), Dybowska A. (Gliwice, Poland), Szczepanik M. (Gliwice, Poland), Suchon L. (Gliwice, Poland)
Purpose: The goal of this work was to determine influence of fillers on viscosity, especially of six mixtures that contain different amount
of ferrite powder. It was made in order to find out an effect of introduced ferrite powder on epoxy resin processing conditions and
parameters. Additionally viscosity of pure epoxy resin was determined for reference purposes. The influence of temperature on composites
viscosity was also examined.
Design/methodology/approach: Viscosity of mixtures based on epoxy resin that contain ferrite powders and pure epoxy resin using
Hoeppler viscometer was measured. Procedures of viscosity measurements were performed for three temperatures and for three filler
contents.
Findings: Higher temperature of measurement resulted in lower values of viscosity while higher quantity of ferrite powder increased
viscosity of mixtures. There was no difference between results of viscosity that were obtained for barium ferrite and strontium ferrite.
Research limitations/implications: The main problem of this work was limitations of research method. Mixtures before measurement had
to be put to the vacuum venting in order to remove air bubbles that were introduced through mixing. Also an amount of powder introduced
into the matrix was limited because for higher contents it was not possible to pour mixtures into glass pipe of measurement device.
Practical implications: Applied method allowed to determine the influence of temperature, kind and quantity of filler on viscosity.
Viscosity is the main factor defining processing parameters in many processing technologies.
Originality/value: Results of viscosity for searched composites are not known up till now. Achieved results are planned in order to use
them in future works of authors on polymeric magnetic composites.

1.116
Investigation of processing properties of polyamide filled with hard coal
Stabik J. (Gliwice, Poland), Suchon L. (Gliwice, Poland), Rojek M. (Gliwice, Poland), Szczepanik M. (Gliwice, Poland)
Purpose: The aim of this article is to present the influence of contents and kind of hard coal used as powder filler on rheological properties
(viscosity) of polyamide 6.
Design/methodology/approach: Preparation of composite of polyamide 6 with hard coal was carried out on laboratory twin screw
extruder. Extruded composite was granulated and in this form was used for MFR analysis. Taking into account MFR results viscosity was
calculated. The influence of filler content on viscosity was next searched.
Findings: Results of research showed that addition of powdered hard coal to polyamide 6 matrix cause pronounced decrease of MFR
index. In this way significant increase of viscous flow was observed. It is often observed phenomenon for polymer composite filled with
powder materials.
Research limitations/implications: It is necessary to carry out the research with surface modified hard coal with coupling agents which
provide better adhesion of polymer matrix to filler.
Practical implications: Hard coal used as a filler in composites makes it possible to gain new and cheaper polymeric materials with many
possible applications.
Originality/value: Investigation described in article shows possibility of hard coal application as innovatory filler of polymers. The
influence of this filler on rheological properties indicate that processing of these new materials may be accompanied with some problems.
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1.169
The effect of direct seeding on the soil resistance and the silage corn yield
Stajnko D. (Maribor, Slovenia), Janzekovic M. (Maribor, Slovenia), Brus M. (Maribor, Slovenia), Cus F. (Maribor, Slovenia)
Purpose: The paper compares the effect of five different direct seeding methods to the conventional tillage on the emerging and yield of
silage corn (Zea may L.) in two different pedo-ecological conditions of Slovenia.
Design/methodology/approach: A randomly selected 4x6 block designed field test was carried out; gliphosat treatment 1 week before
seeding (V1), mowing+focus ultra on the whole plot 3 weeks later (V2), mowing+focus ultra in bands 3 weeks later (V3), mowing+focus
ultra in bands 3 weeks later+mowing the inter-row after emergence (V4), conventional tillage (V5), focus ultra on the whole plot 3 weeks
after seeding (V6).
Findings: The highest emergence was on parcels with treatment V5; 98.99 % in Noršinci and 82.75 % in Pohorski dvor. The (V1)
treatment influenced lowest emergence in Noršinci (82.48 %) and Pohorski dvor (63.25 %). The number of emerged seedlings affected the
highest yield of fresh silage on V5 (50.590 kg ha-1 - Nošinci and 45.661 kg ha-1 - Pohorski dvor) and dry matter (20.228 kg/ha). However,
there was no difference to V1 and V4. The penetrometer measurements showed the highest soil resistance (119.78 N cm-2) in Noršinci on
V3 and (185.31 N cm-2) in Pohorski dvor on V4.
Research limitations/implications: The experiment presented herein can be applied under similar pedo-climatical condition.
Practical implications: Alternative seeding methods can reduce the fuel consumption and CO2 emission by decreasing the number of
passes on the field.
Originality/value: By implementing the findings from our experiments a high intensity of soil engagement and inversion of the soil by
using of mouldboard plough can be omitted on the majority of sandy and silty-loam soils. On that way the energy saving-method can make
an effective contribution to farmers’ economy.

1.72
Ultrafine grained strips of CuCr0.6 alloy prepared by CRCS method
Stobrawa J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Gluchowski W. (Gliwice, Poland), Malec W. (Gliwice, Poland)
Purpose: The aim of this work was to evaluate the ability of a continuous repetitive corrugation and straightening (CRCS) technique in
creating ultra fine grained copper-chromium strips as well as to determine their deformability, mechanical properties, deformation
behaviour and microstructure evolution.
Design/methodology/approach: Tests were performed with the 0.8 mm thick CuCr0.6 strips using original die set construction. The
changes of mechanical properties as well as microstructure evolution versus number of deformation cycles were investigated. The
microstructure was investigated using optical and electron microscopy (TEM and SEM equipped with EBSD).
Findings: The obtained strengthening effects and observed microstructure changes have been discussed basing on the existing theories
related to strengthening of ultra fine grained copper based materials. The CRCS process effectively reduced the grain size of a CuCr0.6
alloy strips, demonstrating the CRCS as a promising new method for producing ultra fine grained metallic strips.
Research limitations/implications: Research results are limited to the initial material after annealing only. Further investigations should
be aimed towards determination of CRCS sequence including deformation-precipitation-ageing influence on strengthening effect.
Practical implications: A growing trend to use new copper-based functional materials is observed recently world-wide. Within this group
of materials particular attention is drawn to those with ultra fine or nanometric grain size of a copper matrix, which exhibit higher
mechanical properties than microcrystalline copper.
Originality/value: The paper describes to the mechanical properties of precipitates strengthened ultra fine grained copper - chromium
alloy strips obtained by original RCS method and to the microstructure evolution.

1.106
Turning conditions of Ck 45 steel with alternate hardness zones
Stoic A. (Slavonski Brod, Croatia), Kopac J. (Ljubljana, Slovenia), Ergic T. (Slavonski Brod, Croatia), Duspara M. (Slavonski Brod,
Croatia)
Purpose: of this paper is investigation of dynamic impacts on cutting edge during machining of locally hardened steel. Alteration of
hardness on a single work piece is a source of impact on tool, which could lead to breakage of cutting tool and work piece surface damage
in turning. Influence of material properties (primary hardness) is important when work piece is hardened locally by induction and part of
material is soft annealed.
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Design/methodology/approach: Experimental tests of cutting outputs have been done on specimens after induction hardening to evaluate the
rate of variation of cutting forces, surface roughness and chip formation because of hardness alteration. Measured data of main cutting force
were analyzed in frequency and time domain.
Findings: It was found that chip formation condition, chip thickness and chip shape depends on cutting forces alteration in transition areas
in the range of 10 to 15%. Much higher alteration of force signal is recorded when machining is performed with low depth of cutting value
as a result of backlash in system. The most important value of cutting force correlates with depth of cutting, and roughness correlates
oppositely to the hardness.
Research limitations/implications: Results and findings presented in this paper are qualitative and might be slightly different in other
cutting condition (e.g. other heat treatable steels or other hardening techniques or other single cutting point processes). There is evident
force value alteration in the transition (hard to soft state) zone.
Practical implications: Surface roughness is a consequence of both cutting impacts and of tool/work piece loading condition.
Originality/value: Originality of the paper is in analysis for stability of turning to heat treatable steel influenced with alternating work
piece hardness. It was recorded edge loading shock overcome from hard to soft machining. It was recorded and analyzed self-exited
vibration. A new type of chips: horseshoe-type was found.

1.99
Long-time stability of shape memory actuators for pedestrian safety system
Strittmatter J. (Konstanz, Germany), Gumpel P. (Konstanz, Germany), Zhigang H. (Zhenjiang City, China)
Purpose: Pedestrian safety systems play an increasing significant role to reduce injuries and fatal casualties caused by accidents. One
automotive safety system for pedestrian protection is the bonnet lifting system. Using shape memory alloys (SMA) the existing systems
could be simplified, performing the same function through new mechanisms with reduced size, weight and costs. A drawback for the use
of SMA in such safety systems is the lack of material knowledge concerning the durability of the switching function. This paper gives an
introduction to existing bonnet lifting systems for pedestrian protection, describes the use of quick changing SM actuators and presents the
testing facilities and some results of the study concerning the long-time stability of the tested NiTi-wires.
Design/methodology/approach: A large number of NiTi-wires was trained, exposed up to four years at elevated temperatures and tested
regarding their phase change temperatures, times and strokes.
Findings: It was found out that Ap-temperature is shifted towards higher temperatures with longer exposing periods and higher
temperatures. However, in the functional testing plant a delay in the switching time could not be detected.
Research limitations/implications: For future works it is suggested that more NiTi-specimens at longer ageing periods should be tested,
stress should also be applied by a constant load and the functional testing plant should be further optimized.
Practical implications: It can be concluded, that the use of quick changing SM actuators in safety systems could simplify the mechanism,
reduce maintenance and manufacture cost and should be insertable also for other automotive applications.
Originality/value: This paper gives some answers concerning the long-time stability of NiTi-wires that were missing till now. With this
knowledge the number of future automotive applications using SMA can be increased.

1.177
Use of a virtual prototyping in construction of a mining machine’s control system
Swider J. (Gliwice, Poland), Jasiulek D. (Gliwice, Poland)
Purpose: Possibilities of state-of-the-art information and automation systems in the process of construction and testing the machine’s
control system are the project objectives. The concept of virtual prototyping of a roadheader’s control system consisting in coupling the
real PLC controller, made by WAGO, with the virtual machine with its surrounding was presented in the paper. Such a solution enables
testing the functions of the control system before its installation on a real object, what can significantly reduce the time of the system
implementation. Data concerning .NET simulation application made in the Visual Basic language as well as the method of communication
between PLC controller and MODBUS TCP simulation application were given. The work also contains a description of basic functions
of the roadheader control system as well as assumptions concerning construction of an adaptive control system – which uses the methods
of artificial intelligence for analysis of conditions that are around the machine.
Design/methodology/approach: Virtual prototyping of a roadheader’s control system consisting in coupling the real PLC controller,
made by WAGO, with the virtual machine with its surrounding.
Findings: Trends in the world mining industry indicate for necessity of development roadheader control systems to improve operations
associated with roadways driving. Use of a virtual prototyping method will enable to speed up implementation of the system.
Research limitations/implications: Building the adaptive system for roadheader control using artificial intelligence will be the next step
of the project.
Practical implications: The solution presented in the paper is a part of the project aiming at a development of the system for visualization
and control of roadheader. The system will be installed in a roadheader manufactured in Poland.
Originality/value: Use of the method for virtual prototyping to develop the control system of a mining machine.
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1.215
The visualization of discrete sequential systems
Swider J. (Gliwice, Poland), Hetmanczyk M. (Gliwice, Poland)
Purpose: The paper is focused on the assumptions of the method of discretizing the states of sequential systems for an exemplary
robotized metallurgical semi- finished products treatment department. The control of digital equipment is described on the bases of the
patterns of control bites sequence configuration. The need for the development of a discretization method stems from difficulties
encountered in representing the state of a process of an analogue nature. The crucial barrier is the method of treating the input signal to the
visualization system.
Design/methodology/approach: The proposed method is based on determining the variables that control the course of visualization in a
manner enabling the treatment of all signals as boolean variables. Such approach requires a proper formulation of the input information
flux to secure an explicit identification of the states of the served process.
Findings: On the grounds of the assumptions a system of visualization is created to attempt the service of a robotized treatment centre.
The main emphasis is put on devising an unambiguous way of identifying the states of an industrial robot and its cooperating sensors.
Research limitations/implications: The result is the presentation of the combination of control elements in a bite vector used for defining
the state of failure or for detecting operational irregularities.
Originality/value: The originality of the paper is the approach towards the problem of processes visualization which may be categorized
to a group of discrete processes with elements of analogue control data processing.

1.125
Influence of electromagnetic field on pure metals and alloys structure
Szajnar J. (Gliwice, Poland), Stawarz M. (Gliwice, Poland), Wrobel T. (Gliwice, Poland), Sebzda W. (Gliwice, Poland)
Purpose: The first 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 standard PN-EN 573-3, which concerning about aluminium purity) and with
electromagnetic field. The second aim was to determination of electromagnetic field influence on morphology of graphite in cast iron
ingots, which were poured with variable founding parameters.
Design/methodology/approach: To investigations of pure Al and grey cast iron were used two types of rotate electromagnetic field i.e.
without reversion (WPM) and with reversion and with a pause between following changes of electromagnetic field direction (IRPM).
Findings: The results of investigations and their analysis show possibility of effective inoculation of pure aluminium structure by use of
influencing of stirring electromagnetic field into metal during solidification and inoculation by introducing AlTi5B1 inoculant into liquid
aluminium. Moreover results of studies show advantageous influence of electromagnetic field on graphite morphology.
Research limitations/implications: In further researches, authors of this paper are going to apply his method of inoculation in industrial
tests.
Practical implications: The work presents a method of structure refinement which is particularly important in continuous and semi –
continuous casting. In pure metals 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. Whereas
morphology of graphite in cast iron ingots for automobile industry is very important in viewpoint of wear resistance.
Originality/value: Contributes to research on size reduction in pure metals structure and forming of graphite in cast iron.

1.89
Influence of graphite on electrical properties of polymeric composites
Szczepanik M. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Lazarczyk M. (Gliwice, Poland), Dybowska A. (Gliwice, Poland)
Purpose: of this work was to prepare polymeric composite materials with different contents of graphite and to search the influence of
graphite on electrical properties of these materials.
Design/methodology/approach: Five specimens were prepared using gravity casting method. Composites with epoxy resin as a matrix
and with respectively 3, 6, 9 and 12%vol of graphite PV60/65 as a filler were cast. Surface resistivity was applied as a measure of
electrical properties. The idea of the test was to define electrical resistivity in sequential layers with different content of conductive
component (graphite). First, specimen’s thickness was measured and electrical resistivity was tested. Next, outer layer was removed by
grinding and electrical measurements performed. The procedure was repeated for all subsequent layers. In effect surface and volume
resistivity dependence on depth of the layer was determined.
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Findings: The experimental results demonstrated that addition of conductive filler (graphite) to epoxy resin caused change of surface and
volume resistivity of these materials.
Research limitations/implications: Further investigations with higher carbon content and/or with different matrix are needed.
Practical implications: Addition of 3-6%vol. of graphite to epoxy resin caused limited, almost linear, decrease of surface resistivity in
depth direction of specimens. Higher content of filler (9-12%vol) in polymeric composite caused rapid, non-linear with layer depth,
decrease of surface and volume resistivity.
Originality/value: This paper is original because in the research programme gravitational casting was used to prepare polymeric
composite materials with gradient of electrical properties.

1.246
Analysis of the clients’ satisfaction 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 testing and calibration laboratories and usage of
analysis of the clients’ satisfaction as factors deciding about the competitive advantage of those organisations on the European Union
market and guaranteeing their participation in the European conformity estimation system.
Design/methodology/approach: used for the research has covered the analyses of level of the clients’ satisfaction conducted in the main
activity ranges of Polish accredited laboratory.
Findings: of the carried out research are as follows: analysis of the clients’ satisfaction is the most important form of verification of degree of
the clients’ requirements realisation and, making a ranking of the best and the worst categories of activities of laboratory, can be treated as a
reliable source of information needed for their improvement.
Practical implications: refers to any organisation with the quality management system implemented as well as to any accredited
laboratory using estimation of the clients’ satisfaction as an element of continuous improvement and treating the results of the analysis as
an supporting element of the investigated area.
Originality/value: of the presented paper covers the methodology taking advantage of the analysis of the clients’ satisfaction as a tool for
assuring the conformity in the management system in testing and calibration laboratories.

1.143
A study of minimum quantity lubrication on Inconel 718 steel
Thamizhmanii S. (Batu Pahat, Malaysia), Rosli A. (Batu Pahat, Malaysia), Hasan S. (Batu Pahat, Malaysia)
Purpose: Maching of difficult to cut materials like Inconel 718 is a difficult task. The purpose of the research was to machine Inconel 718
nickel based material by milling process applying vegetabled oil by minimum quantity lubrication (MQL). MQL helps to use limited
supply of coolant in order to minimise waste and it is environmental free.
Design/methodology/method: The experiments was carried in a vertical milling machine with super hard cobalt tool. The experiments
were carried by various cutting parameters like cutitng speed, feed rate and constant depth of cut. The MQL considered was 12.5, 25 and
37.5 milli litre per hour (ml/hr). The MQL was vegetable oil used for cooking purpose. The experiments were with on MQL and dry
milling.
Finding: The supply of 37.5 ml / hour produced low surface roughness than 12.5 and 25 ml/hr. As the length of time was increased, the
surface roughness increased due to tool wear. The surface roughness was affected by 32.65 % and tool wear affected by 29.2 % between
low and high supply of MQL. The super cobalt tool has given more life by MQL than dry milling. The cutting speed of 20 and 30 m /min
produced more flank wear than by 10 m/min for the same feed rate and given depth of cut.
Research Limitations/applications: There was no formation of built up edge at tool due to reduction in the heat and flushing of the chips
away from the tool edge. The MQL can able to subsidize the heat generataed.
Originality/Value: The originality of this paper lies with conducting experiments and finding optimum operating parameters. The other
researches can have this as reference.

1.206
A conceptual review on an employee empowerment in TQM practice
Thamizhmanii S. (Batu Pahat, Malaysia), Rosli A. (Batu Pahat, Malaysia), Hasan S. (Batu Pahat, Malaysia)
Purpose: This paper discuss the issues of employee empowerment, their training needs, suggestions and other issues related to it. Total
quality management (TQM) is a management technique adopted by most manufacturing organizations. TQM in general is viewed as
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organization set up which will help to manufacture products at lowest cost by following various management techniques through
continuous improvement. Employee empowerment is providing decision making powers to an team or an individual.
Design/methodology/method: Employee empowerment is providing decision making powers for team or individual.
Finding: Employee empowerment is good for an organization and employee is empowered to make concrete decision in the interest of the
organization. Empwerment helps to play a wider role in an organization as a process owner.
Research Limitations/applications: This is a conceptual study and hence there are no hypothesis tested as an empirical study. It does
provide a good foundation for future research.
Originality/Value: The paper is conceptual design and more elobarative requirements can be done. This is an input to create awareness
among the organizations.

1.113
Effect of microstructure on impact toughness of duplex and superduplex stainless steels
Topolska S. (Gliwice, Poland), Labanowski J. (Gdansk, Poland)
Purpose: of this paper is to study the effect of heat treatments and resulting changes in microstructure on mechanical properties, mainly
impact toughness, of commercial 2205 duplex stainless steel and higher alloy superduplex 2507 grade.
Design/methodology/approach: Both steels were submitted to ageing treatments in the temperature range of 500÷900 °C with exposure
times 6 minutes, 1 hour and 10 hours. Light microscope examinations, hardness measurements and impact toughness tests were performed
in order to reveal microstructure and changes in mechanical properties.
Findings: Obtained results confirm that high temperature service of duplex stainless steels should be avoided. Precipitations of secondary
phases (mainly σ phase) strongly deteriorate mechanical properties of steels but some amounts of these phases could be acceptable in the
microstructure depending upon the application of the steel.
Research limitations/implications: Presence of secondary phases in duplex stainless steel microstructure can be very harmful for its
corrosion resistance. This phenomenon is not considered in this study.
Practical implications: The accidents during exploitation and errors in processing of duplex stainless steels can result in undesired
temperature growth over 500°C. Such events brings question whether the steel can be still exploited or not. The aim of present study is to
reveal the effect of thermal cycles on structural changes and mechanical properties of duplex stainless steel and establish the highest
acceptable time-temperature conditions for safe operation of the steel.
Originality/value: Information available in literature does not clearly indicate what amount of secondary phases existing in duplex stainless steel
microstructure can be acceptable. The current study show that duplex 2205 steel affected by thermal cycles and containing of about 10% of sigma
phase still exhibit acceptable mechanical properties.

1.110
Mechanical strength of Fe/Al structural transition joints subject to thermal loading
Tricarico L. (Bari, Italy), Spina R. (Bari, Italy)
Purpose: The aluminum/steel structural transition joints (STJs) are widely used in shipbuilding industry due to the advantages of joining
these two materials with important weight savings while exploiting their best properties. The research objective is the evaluation of
mechanical strength of explosion welded structural transition joints by imposing severe thermal loads in specific temperature ranges.
Design/methodology/approach: Mechanical characterization of heat treated specimen have been performed to evaluate the influence of
these thermal cycles on final joint resistance and evaluate the product in service. Several specimen aluminum/steel joints have been heated
at specific temperature and time and air-cooled in compliance with a Central Composite Design (CCD) experimental plan to investigate
the influenced of these factors on inter-metallic layers.
Findings: The micro-hardness measurements have been pointed-out that the hardness of the inter-metallic compounds decreased with the
temperature (values greater than 300°C). The processing time influence has been less significant in the observed temporal ranges. This
trend has been also confirmed by evaluating the maximum strength of the bond Fe/Al interface. None of the specimens exhibited
significant strength variation for thermal loads with temperature lower than 300°C, independently from the processing time.
Research limitations/implications: This methodology is very useful to perform acceptance controls of STJ before use.
Practical implications: These observations are very important to suggest the application of laser techniques to weld this type of joints,
thanks to the very narrow localized thermal input.
Originality/value: The paper presents an alternative and cheap way to assess quality of STJs from the mechanical point of view.
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1.260
The calculation of CCT diagrams for engineering steels
Trzaska J. (Gliwice, Poland), Jagiello A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose of this paper is to present numerical methods for calculation of CCT diagrams for engineering steels.
Design/methodology/approach The presented numerical methods for calculating the anisothermic diagrams of supercooled austenite are
based on physical, statistical or artificial intelligence methods. In many cases input data are chemical composition and austenitising
temperature. The results of calculations consist of temperature of the beginning and the end of particular transformation, the volume
fraction of structural components and hardness of steel after heat treatment.
Findings Numerical methods are an alternative to experimental measurement in providing the material data required for heat treatment
process simulation.
Research limitations/implications All presented methods for calculation of CCT diagrams for engineering steels are limited by ranges of
mass concentrations of elements.
Practical implications All presented methods may be used in computer steel selection systems for machines parts manufactured from
engineering steels subjected to heat treatment.
Originality/value The presented methods can be used for selecting steel with required structure after heat treatment.

1.197
The impact of mesophilic and thermophilic anaerobic digestion on biogas production
Vindis P. (Pivola, Slovenia), Mursec B. (Pivola, Slovenia), Janzekovic M. (Pivola, Slovenia), Cus F. (Maribor, Slovenia)
Purpose: of this paper is to compare mesophilic and thermophilic anaerobic digestion of three maize varieties. Parameters such as biogas
production and biogas composition from maize silage were measured and calculated. The amount of biogas production (methane) was
observed by the mini digester.
Design/methodology/approach: Biogas production and composition in mesophilic (35 degrees C) and thermophilic (55 degrees C) conditions
were measured and compared. The measurements were performed with mini digester according to DIN 38414 part 8. We used three different
maize varieties (NK PAKO, PR34N43 and RAXXIA).
Findings: Biogas yields ranged between 315 - 409 Nl kg VS-1 in mesophilic conditions and 494 – 611 Nl kg VS-1 in thermophilic
conditions. The highest biogas yield was in case of NK PAKO (611 NI kg VS-1) in thermophilic conditions. The lowest biogas yield was
in case of PR34N43 (315 NI kg VS-1) in mesophilic conditions. Biogas quality produced in thermophilic temperature range is better than
biogas quality produced in mesophilic temperature range. Thermophilic digestion is 4 times more intense, has higher VSS removal
efficiency and yields more biogas.
Research limitations/implications: Thermophilic stabilization of energy plants at 55 ° C is truly economical, more biogas is produced.
The only disadvantage of thermophilic stabilization is that more energy is used for heating fermenters. Therefore, further researches are
necessary.
Practical implications: For biogas plants with mesophilic digesters we suggest an upgrade of existing mesophilic digesters (35°C) to
thermophilic digesters (55°C), which is an economically beneficial solution compared to construction of additional mesophilic digesters.
Originality/value: The mini digester for biogas production was built as special equipment. It can be used in mesophilic and thermophilic
conditions. The quality of the produced biogas is determined with a gas analyser GA 45.

1.218
The influence of long-lasting annealing on microstructure of AlCu4Ni2Mg2 alloy
Wierzbinska M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland)
Purpose: of this paper was to determine the influence of long-term annealing at elevated temperature on the microstructure and
mechanical properties of AlCu4Ni2Mg2 alloy.
Design/methodology/approach: The microstructure was observed using optical light (LM), scanning (SEM) and transmission (TEM)
microscopy. The mechanical properties were determined on a standard tensile test machine.
Findings: It was found that after long time hold at elevated temperature (523 K) the degradation of microstructure of alloy was observed.
The microstructural changes consist in increase of size of hardening phases precipitates (Θ’-Al2Cu) and changing its shape. These
phenomena cause decrease in the mechanical properties of the alloy.
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Research limitations/implications: In order to complete obtained results it is recommended to perform further investigations of
behaviour of AlCu4Ni2Mg2 alloy in 573 K and 623 K corresponding to the maximum values of temperature at which structural elements
of piston engines made of aluminium alloys operate.
Practical implications: From a practical point of view it is important to realize, that however the Cu (about 4%) and Ni (about 2%)
additions significantly influence increasing of mechanical properties of aluminium alloy, nevertheless don’t protect against the degradation
of its microstructure and finally from decreasing of strength during machine elements operation.
Originality/value: This work has provided essential data about microstructural changes of aluminium alloy proceeding during elements of
piston engines operation.

1.121
Numerical simulation of fatigue degradation process of polymer materials using diagnostic acoustic characteristics
Wrobel G. (Gliwice, Poland), Kaczmarczyk J. (Gliwice, Poland)
Purpose: The objective of the work was to construct the finite elements model for simulation of acoustic wave propagation process in
polymer material in the aspect of diagnostic of fatigue changes.
Design/methodology/approach: Flat model was composed from finite elements with elastic properties of represented medium. Procedure
of model modification corresponding with material fatigue degradation was presented. Acoustic and strength characteristics achieved as a
result of numerical analysis gave the basis of numerical diagnostic of degradation process.
Findings: Structural modification possibilities of numerical model needed to obtain conformity of experimentally affirmed correlation of
strength and acoustic characteristics of material have been indicated.
Research limitations/implications: Developed method allows the identification of material’s residual load capacity state on the basis of
given, determined in diagnostic process its acoustic characteristics. The method also enables the simulation of variable fatigue process of
material in complex constructional conditions.
Practical implications: Practical utilization of the model consist in prediction possibility of material state of complex constructional
elements in varied operating conditions – on the basis of failure cumulation hypothesis.
Originality/value: The value of developed model is in its practical usability in simulation diagnostic process. Simulation method with idea
of diagnostic simulation is the original part of the present work.

1.209
Numerical models of polymeric composite to simulate fatigue and ageing processes
Wrobel G. (Gliwice, Poland), Kaczmarczyk J. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Rojek M. (Gliwice, Poland)
Purpose: of this paper was to prove the possibility of applying numeric model of polymer composite, consisting of finite elements, to simulate
dynamic acoustic and thermal processes. Characteristics of these processes evaluated numerically, in comparison with experimental results,
could allow to simulate complex structural processes taking place during fatigue and ageing degradation of composite. It is expected to prove
relations between chosen physical properties of simulated processes and strength characteristics determining load capacity of materials.
Design/methodology/approach: Planar, biphase model of fibre reinforced laminate was applied. Pseudo-random procedure of model
structure and physical parameters modification was used. A programme of numerical simulations was performed to evaluate sensitivity of
characteristics of acoustic wave propagation and heat transport processes on model modifications.
Findings: Possibility of model structural and parametric modifications resulting in changes of composite physical properties, such as
stiffness, acoustic wave propagation velocity and thermal conductivity, observed during degradation processes was demonstrated.
Research limitations/implications: It is expected that results of composite testing programme, being now realized by authors, will allow
quantitative adjustment of acoustic and thermal characteristics achieved numerically and experimentally.
Practical implications: Complete identification of numerical model characteristics and procedure of its modification is expected to allow
to estimate the degree of strength properties degradation on the basis of numerical simulations results.
Originality/value: Proposed numerical models for simulation of composite degradation due to fatigue and ageing processes are new and
original tools supporting non-destructive evaluation of strength properties changes.

1.107
Swagelining as a method of trenchless piplines rehabilitation
Wrobel G. (Gliwice, Poland), Pusz A. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland), Michalik K. (Gliwice, Poland)
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Purpose: In this work we present experimental results of the joint application of the two previously mentioned spectroscopic
techniques (electron temperature and correlation analysis) to a real-time laser welding monitoring case study. The two signals have
been calculated starting from selected chemical species composing the plasma spectra. Experimental evidence is given of the
correlation between the recorded signals and the occurrence of weld defects intentionally generated by varying the laser power and the
travel speed.
Design/methodology/approach: An optical sensor prototype was used, that embeds a fiber-coupled miniature spectrometer having a
dynamic spectral range from 390 nm to 580 nm and a resolution of 0.3 nm. Such a prototype employed data acquisition and real-time
spectra analysis algorithms for both the previously mentioned spectroscopic techniques, e.g. the electron temperature and the
correlation coefficients. A high power CO2 laser source was used with maximum output power of 6 kW. The laser-metal interaction
zone was shielded by an argon flow. The plasma optical emission was collected by a quartz collimator and transmitted to the optical
sensor by a 50 µm core-diameter optical fiber. Spectral lines from three different chemical species (Mn(I), Fe(I), Cr(I)) composing the
plasma plume and the stainless steel alloy were used for the acquisition of the electron temperature and the correlation signals.
Findings: Compared to other optical sensors, the main advantage of this system is that it has a great flexibility upon variation of the
welding metal or the joint geometries. In fact once the chemical composition of the alloy was known and most plasma emission lines
are identified, only a slight calibration of the software settings is necessary.
Practical implications: A patented commercial version of this sensor (TRWOC from T.E.R.N.I. Research) is already available on the
market. The capability of identifying the cause of the defect, once it has been detected is still limited to specific cases. Future work will
regard the “intelligent” fusion of various sensor technologies aiming to increase the reliability of the system and, hopefully, realize a
flexible and robust closed-loop control of the laser welding process.
Originality/value: Being known the emission line parameters, this method is particularly advantageous because it does not require too
many calculations and can be easily implemented in suitable software for real-time temperature measurement.

1.118
The application of transient thermography for the thermal characterisation of carbon fibre/epoxy composites
Wrobel G. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Muzia G. (Gliwice, Poland), Pawlak S. (Gliwice, Poland)
Purpose: In this article, we combine this new approach based on the concepts of Technique for Order Preference by Similarity to Ideal
Solution (TOPSIS) to evaluate and select the best supplier.
Design/methodology/approach: Supplier evaluation is a Multi-Attribute Decision-Making (MADM) problem that is affected by
quantitative and qualitative factors, some of which may conflict. Since most of the input information is not known accurately, selecting the
right suppliers becomes more difficult. Grey theory is one of the new mathematical methods used to analyze systems with uncertain and
incomplete information.
Findings: Through this article, it is demonstrated that the improved method, which is used to solve the MADM problems for selecting the
best supplier, is a good means of evaluation, and it appears to be more appropriate.
Practical implications: Grey theory is a new mathematical field that is one of the methods used to study the uncertainty of a system.
Originality/value: Through this article, it was demonstrated that the improved method, which is used to solve the MADM problems for
selecting the best supplier, is a good means of evaluation, and it appears to be more appropriate.

1.14
Evaluation of Al-5Ti-1B and Al-10Sr in LM6 Sand Castings
Ying Pio L. (Kuala Lumpur, Malaysia)
Purpose: of this paper is to study the separate effects of grain refiner and modifier on the metallurgical properties of LM6 sand castings.
The research aims to determine how grain refiner and modifier will influence the microstructure of LM6 sand casting and the associated
mechanical properties of hardness, ultimate tensile strength and engineering strain.
Design/methodology/approach: A grain refiner consists of 0.5wt% Al-5Ti-1B and a modifier consists of 0.5wt% Al-10Sr have been
introduced separately into the melt of hypoeutectic LM6 Al-Si alloy to produce slab castings by CO2 sand casting process. The geometry
of the slab casting is designed to have different section moduli to induce directional solidification. Temperature profile of cooling process
is taken to correlate between the section modulus and cooling rate. This enables the effect of cooling rate on microstructure and
mechanical properties to be studied for grain refined and modified LM6 sand castings.
Findings: The significant finding is that a nearly full eutectic solidification at 540oC is achieved in the Sr-modified casting with faster
cooling rates than those of solely grain-refined and original LM6. The hardness and ultimate tensile strength can be improved respectively
between 20~40% and 11~18% by Al-10Sr modifier. It is observed that the Al-5Ti-1B grain refiner and Al-10Sr modifier increase the
strain at UTS by 11% and 22% respectively. The metallographic observations show that the eutectic phase is finer and in fibrous form in
the Sr-modified LM6.
Research limitations/implications: Further research can study a wider range of inoculant percentage.
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Practical implications: This eutectic solidification at 540oC achieved in Sr-modified LM6 is lower than the solidus temperature of LM6
to reduce superheat and save electrical energy consumption while ensuring complete liquid mould filling.
Originality/value: This is the original work of slab casting of LM6 and the effects of Sr modifier and TiB grain refiner on its metallurgical
properties.

1.175
Effect of multiple injection moulding on some properties of polycarbonate
Zenkiewiecz M. (Bydgoszcz, Poland), Rytlewski P. (Bydgoszcz, Poland), Moraczewski K. (Bydgoszcz, Poland), Stepczynska M. (Bydgoszcz,
Poland), Karasiewicz T. (Bydgoszcz, Poland), Richert J. (Torun, Poland), Ostrowski W. (Biale Blota, Poland)
Purpose: The aim of this work was to investigate the influence of multiple (up to 6 times) injection moulding of polycarbonate (PC) on some
properties of the obtained moulded pieces. The investigation results are to be used to evaluate the usefulness of the multiple processing of PC and
management of the PC technological waste by material recycling.
Design/methodology/approach: The investigated samples were obtained during the industrial injection moulding. There were determined the
sample mechanical properties (by a tensile test), melt flow rate, temperatures of phase transitions (by differential scanning calorimetry, DSC),
temperatures of thermal degradation (by thermogravimetric analysis, TGA), as well as storage modulus and damping coefficient (both by
dynamic mechanical analysis, DMA).
Findings: After the first and second injection mouldings, minor increases (ca. 2.2 wt.% in sum) in the tensile strength of polycarbonate
were observed. After the next injection mouldings, this quantity did not change much. The melt flow rate increased along with the number
of injection mouldings. The glass temperature was approximately constant while the other phase transition temperatures decreased by ca.
7º C after the first injection moulding and they did not essentially change after each of the next five processing procedures. The storage
modulus and damping coefficient of polycarbonate were not noticeably affected by the number of injection mouldings.
Research limitations/implications: In order to confirm the claim that degradation processes, occurring in polycarbonate during the first two injection
mouldings, cause an increase in the van der Waals interactions between the polymer macromolecules, further investigation is necessary, mostly that on
variations in the mean molecular weight of polycarbonate.
Practical implications: The studies carried out by now indicate that there are no arguments not to subject the polycarbonate technological
waste to the management by material recycling.
Originality/value: The method for calculating the fraction of multi-processed plastic in a final product is presented. It has been observed
that the largest changes in the examined properties of polycarbonate occur during its first injection moulding. It is stated that a minor
degradation of polycarbonate macromolecules increases slightly its tensile strength, caused probably by enhancement of the van der Waals
forces.

1.230
Corrosion resistance of the composite materials: nanocrystalline powder – polymer type in acid environment
Ziebowicz B. (Gliwice, Poland), Drak M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: The paper presents corrosion resistance of composite materials Fe73.5Cu1Nb3Si13.5B9 – PEHD type in sulfuric acid and
hydrochloric acid environments.
Design/methodology/approach: Composite materials Fe73.5Cu1Nb3Si13.5B9 – PEHD type were manufactured by one-sided uniaxal
pressing. The amount of polymer matrix was 2.5%, 5.0%, 7.5%, wt. Powder of the Fe73.5Cu1Nb3Si13.5B9 was made by the high-energy
grinding in the shaker type 8000SPEX CertiPrep Mixer/Mill for 1h, 3h, 5h. Composite materials were placed in a corrosive environment
and two tests were carried out as specified below: test at the temperature of 25oC, 0.1 M solution of hydrochloric acid HCl, time 348h; test
temperature 25oC, 0.1 M solution of sulfuric acid H2SO4, time 348h, test temperature 25°C.
Findings: Obtained results of corrosion resistance allows to evaluated corrosion wear of composite materials FINEMET
(Fe73.5Cu1Nb3Si13.5B9) – PEHD in acidic solutions of 0.1M HCl and 0.1M H2SO4. It was found that the composite materials with
7.5% wt. of polyethylene portion show best corrosion resistance.
Practical implications: Composite materials Fe73.5Cu1Nb3Si13.5B9 – PEHD type manufacturing greatly expand the application possibilities
of soft magnetic materials nanocrystalline powders however further examination to obtain improved properties of magnetic composite
materials and investigations of new machines and devices constructions 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. Results are the base for further investigations of the impact
of corrosion environment on the magnetic properties such composite materials.
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1.219
Surface modification, microstructure and mechanical properties of investment cast superalloy
Zielinska M. (Rzeszow, Poland), Kubiak K. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland)
Purpose: The aim of this work is to determine physical and chemical properties of cobalt aluminate (CoAl2O4) modifiers produced by
different companies and the influence of different types of modifiers on the grain size, the microstructure and mechanical properties of
high temperature creep resisting superalloy René 77.
Design/methodology/approach: The first stage of the research work took over the investigations of physical and chemical properties of
cobalt aluminate manufactured by three different companies: Remet, Mason Color and Permedia Lublin. There were determined the grain
size distribution of cobalt aluminate powder, the average diameter of the powder particles, phase composition, cobalt contamination. In the
next step, the ceramic moulds were made with different kind of cobalt aluminate (Mason Color, Remet, Permedia Lublin) and its
concentration (0.5%) in the primary slurry. The samples of stepped and cylindrical shape were poured in the ceramic moulds prepared
earlier. The average grain size of the γ phase, was determined on the stepped samples. The microstructure investigations let to examine the
influence of the surface modification on the morphology of γ ‘ - phase and carbides precipitations. Samples were turned from cylindrical
castings for mechanical properties investigations: creep tests.
Findings: Modification of the face coat of ceramic mould results in the reduction of the grains size of γ matrix and disintegration of
carbide precipitates. It results in the improvement of mechanical properties of the alloy. On the grounds of the obtained results, it was
found that the type of used modifier influenced the grain size of the alloy and its mechanical properties.
Research limitations/implications: The established physical and chemical properties of modifier let to get better control of grain size of
the castings and their quality what will result in decrease of defective products.
Originality/value: It was proved that the effectiveness of cobalt aluminate modifier as an inoculant depends not only on its concentration
in ceramic slurry but on its chemical composition. The researches allowed to find the optimal concentration of Co in CoAl2O4 to produce
casting elements made from superalloy René 77.

1.229
Estimation of the residual life of L17HMF cast steel elements after long-term service
Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Golanski G. (Gliwice, Poland)
Purpose: of this paper is to present the changes of the mechanical properties and structure in material components of the power station
boiler after long-term creep service made of G17CrMoV5-10 low-alloyed cast steel.
Design/methodology/approach: The material of the research studies has been obtained from Polish power stations. Examined element
has exceeded their assessed life of 105.000 hours. Mechanical properties and structure examinations were carried out on material after
long-term service in creep conditions. The microstructure has been observed using a light and a scanning electron microscope. The
investigation of the development of the precipitation processes was done by X-ray diffraction phase analysis.
Findings: The microstructures and phase compositions of the residues, obtained from the elements, depend on life exhaustion extent.
Practical implications: The presented method can be used for evaluation and qualification of structural changes in power station boiler
and turbine components operating in creep conditions.
Originality/value: The paper presents results of changes in the mechanical properties, structure and in the precipitation processes which
are applied to evaluation for the condition of the elements in further industrial service.

1.242
Analysis of complex damped longitudinally vibrating systems in transportation
Zolkiewski S. (Gliwice, Poland)
Purpose: of this thesis is dynamical analysis of complex systems in transportation. Analyzed systems is composed from rotatable rods.
Transportation was defined as main motion of rods and the overall system.
Design/methodology/approach: The dynamical flexibility method is leading methodology for dynamical analysis of considered systems. For
solving equations of motion to dynamical flexibility the Galerkin’s method was used.
Findings: There were considered systems consisted from rods. Rods are being rotated first rod round the origin of global reference frame
simultaneously the attached point and further ones round the end of previous one. Charts of dynamical characteristics in form of dynamical
flexibility as function of frequency and mathematical models were shown in this article.
Research limitations/implications: Every systems components of multibody were simple linear homogeneous rods, first one the fixed rod
and next ones treated as free-free rods. Transportation was limited to plane rotational motion round the Z axis of global reference frame.
Future works would consider complex systems with geometrical and physical nonlinearity.
Practical implications: of presented analysis is derivation of multibody rod systems dynamical flexibility. Dynamical flexibility can be
used in designing process. Presented mathematical models may be used for implementation in numerical applications and for automating
some calculations in this type systems.
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Originality/value: In the mathematical model the damping forces were took into consideration and the dynamical flexibility of complex
systems was derived.

1.119
Dynamical flexibility of the free-free damped rod in transportation
Zolkiewski S. (Gliwice, Poland)
Purpose: of this thesis is derivation of dynamical flexibility of the free-free rod system in transportation. The well-known problem of dynamical
analysis of systems in rotational transportation was developed in this work to systems with taking into consideration damping forces.
Design/methodology/approach: The dynamical flexibility method was used to analysis of the free-free rod’s vibrations. Mathematical
models derived in previous articles were used to derivation of the dynamical flexibility. Considerations were done by the Galerkin’s
method.
Findings: There were considered systems in rotational motion treated in this thesis as main transportation. Dynamical characteristics in
form of dynamical flexibility as function of frequency and mathematical models were presented in this work.
Research limitations/implications: Analyzed systems were simple linear homogeneous not supported rods. Working motion was limited
to plane rotational motion. Future works would consider complex systems and nonlinearity.
Practical implications: of derived dynamical characteristics can easily support designing process and can be put to use in stability
analysis and assigning stability zones. Thank to derived mathematical models the numerical applications can be implemented and some
calculations can be automated.
Originality/value: Analyzing models are rotating flexible free-free rods with taking into consideration the damping forces.

1.265
Cooperating agents approach to task execution planning
Madejski J. (Gliwice, Poland)
Purpose: The aim of the paper is to investigate the behaviour of the cooperating agents having to agree task execution.
Design/methodology/method: A heuristic method is proposed for scheduling tasks that should be carried out by a group of agents. An important
issue is that the agents have to complete their negotiations to commit to the task and carry out it in real time. This task was solved by splitting the
problem solving into two layers which make it possible to obtain the rough solutions first and further improve them next as much as possible.
Findings: The first layer proposed refers to tasks assigned static priorities and its goal is to meet the real time requirements. Next, the
agents can proceed to obtain the optimized solution, provided there is time to do it before the task execution has to begin.
Research limitations/applications: Analysis of the negotiations procedure was done and model examples were worked out to develop a
planning system based on these design requirements.
Practical implications: Implementing the real time task execution planning in artificial agents brings them closer to the job shop floor real
life requirements, making it possible to develop software entities mimicking reactions of humans and capable of joint task execution
planned on the fly as needed.
Originality: Analysis of the real time task planning and execution of groups of agents.

1.264
Quality management in production system of heat operations
Roszak M. (Gliwice, Poland)
Purpose: The quality management constitutes an important problem in every productive process. The heat processing is a specific technological
process. The quality management in processes of heat processing constitutes a problem concerning forming and maintenance of suitable level of
realized process. In the paper there were presented problems of the quality management in processes of heat processing on chosen examples.
Design/methodology/method: In the paper there was presented an approach to problems of the quality management in processes of heat
processing. There was presented an analysis of reasons and results of defects on the chosen example.
Finding: In the paper there were presented the results of the analyses of problems concerning the quality management in the processes of
heat processing and application of suitable methods and instruments in forming the quality of these processes.
Research limitations/applications: Presented in the paper approach to problems of the quality management in the heat processing could
be applied in every technological process. The paper presents general limits in the approach to the quality management in the heat
processing describing key fields for its realization.
Originality/value: The heat processing is an important link in the process of forming properties of the products including its quality. The
presented methodology concerning the quality management in the heat processing constitutes an essential way for systematize of the
approach to the problem.
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1.153
Evaluation of the mechanical properties of ceramic joint using amorphous ribbons as filler metals
Maciel T.M.M. (Campina Grande, Brazil)
The technical literature has supported a wide range of brazing alloys with active metal.. For the union of ceramic oxides for direct brazing
these Ag-Cu alloys with the addition of Ti have been efficient. However, high values of Ti in a poor vacuum results in fragile joints by Ti
affinity to oxygen, which in excess, becomes a fragile constituent, and leaves few metal for brazing. These brazing alloys are mainly
produced by rolling in the form of tapes or wires. This process, however, requires many technological expensive operations. For a single
operation using the technique of rapid solidification it is possible to prepare tapes with excellent qualities for brazing. The most important
advantage of the amorphous and micro-crystal is its flexibility. A strip of flexible thin amorphous alloy can be used as a pre-order prepositioned, with no need for major clearances for brazing, such as those used with addition of metal powder (folders) to achieve full
completion of the section of brazing. Here, bands of amorphous alloy, has a particular advantage over the addition of metal powder
(folders), due to its superior flow characteristics. In this work, indirect brazing of Al2O3 pre-metalized with Ti was done by using rapidly
solidified brazing filler ribbons. Alloys of Cu51-XAg45Cex composition were prepared in arc furnace, and, afterwards processed in meltspinning, by varying the containing from 4-6 at. % Ce. The brazing was accomplished in vacuum furnace and the following variables
analyzed: deposition time of the Ti film, brazing temperature and time; and it were related to the 3-point bending resistance. The linear
regression equation was obtained, and it was verified that in this process there was interaction between the deposition time and brazing
temperature, and the interaction among these factors: deposition time, brazing temperature and time. The joints presented satisfactory
values of 3-point bending resistance reaching values up to 176,8 MPa.

1.176
Influence of preheating temperature and welding process on the microstructure and microhardness of API 5L X80 welded joint
Maciel T.M.M. (Campina Grande, Brazil)
API 5L X80 steel is a HSLA is an important class of steel developed for pipeline for oil transportation. Its high strength, good weldability
and low hardenability are suitable for the manufacture of tubes used to conduct fluids under different pressure such as oil and its
derivatives. However during welding it is very important to control the welding parameters, as current , welding speed and pre heating
temperature witch can determinate the microstructure and mechanical properties of the welded joint. One of the most important weld metal
microconstituent is the Acicular Ferrite witch nucleate inside the austenitic grain of the weld metal characterized by an extremely fine
grain which gives a good correlation between toughness and strength. By the other side primary ferrite in the grain boundary (PF(GB)),
has a low resistance to cracks propagation therefore undesirable in weld metal. In addition to the type of microconstituinte, the
morphology of the grain carry out an important role in the toughness of weld metal. Grand equiaxiais refined by subsequent passes gives
better values of toughness when compared with the columnar grains that were not affected by the welding thermal cycle. This study
evaluated the influence of pre-heating temperature and welding process on the weld metals microstructures, size and morphologies grain of
the heat affected zone of API 5L X80 steel welded joints and its effects on the microhardness and Charpy impact energy. Manual Shielded
Metal Arc Welding (SMAW), and robotic flux-cored arc welding (FCAW) process were used with AWS E8010G cellulosic electrode and
AWS E71T-1C wire as consumable respectively. The robotic process presented a more homogeneous weld bead with more Acicular
Ferrite percentiles. The increase in pre heating temperature reduced significantly the columnar grain in the heat affected zone but
duplicated coarse grain and increased PF microconstituent decreasing the weld metals hardness

1.200
Plasma nitriding applied to stainless steels
Rosso M. (Torino, Italy)
The continuous improvement of capabilities required from machines need better characteristics for every part, where high harness and
wear resistance are needed, nitriding can be an interesting solution. The increasing of hardness and wear resistance, produced by the right
diffusion of nitrogen in the material, can multiply the service life of tools and parts, and the lattice distortion produced by the supersaturated solution of nitrogen, that creates surface compressive stresses can increase the fatigue strength of shafts and components.
Nitriding can be applied to different steel grades, including stainless ones. However, even if for years the nitriding process was used for
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increase the wear resistance of stainless tools and parts, where the corrosion resistance was required the treatment didn’t give the right
performances. The paper deals with the surface hardening of stainless steels trough the application of suitable plasma nitriding cycle to
different austenitic and martensitic grades. The cylindrical shaped samples, 18 to 30 mm in diameter and 50 mm long, have been plasma
nitrided in an industrial plant, performing the heating in hydrogen based plasma up to 420 °C for 2 h, then the temperature has been
elevated at 530 °C in plasma obtained by H2 – N2 (80% and 20% respectively), the cooling has been done in nitrogen based atmosphere.
After treatments the samples were used to study the microstructure features, as well as the undergone hardening effect. The surface
hardening effect, as well as the penetration of the treatment strongly depends upon the alloy composition and microstructure. The
martensitic grade showing the thickest nitrided layer accompanied by the highest hardening effects.

1.85
The effect of direct seeding on the soil characteristics and the silage corn yield
Stajnko D. (Maribor, Slovenia), Janzekovic M. (Maribor, Slovenia), Brus M. (Maribor, Slovenia), Cus F. (Maribor, Slovenia)
The paper compares the effect of five different direct seeding methods to the conventional tillage on the yield of silage corn (Zea may L.)
in pedo-ecological conditions of Slovenia. The corn for silage was seeded in the rotation after the perennial rye grass (Lolium perrebe L.)
on Noršinci and Sestrže. A block designed field test was carried out by randomly selected blocks and six seeding procedures; gliphosat
treatment 1 week before seeding (V1), mowing + focus ultra on the whole plot 3 weeks later (V2), mowing + focus ultra in bands 3 weeks
later (V3), mowing + focus ultra in bands 3 weeks later + mowing the inter row space after emergence (V4), conventional tillage (V5),
focus ultra on the whole plot 3 weeks after seeding (V6). Sowing was performed on April 20th 2007. The whole corn plants were
harvested and weighed by using a two row trailed silo harvester. On September 29th the soil resistance was measured by using hydraulic
penetrometer. The highest percentage of emergence was detected on parcels with conventional treatment V5; 98.99 % in Noršinci and
82.75 % in Pohorski dvor. The gliphosat treatment (V1) influenced significant lowest emergence in Noršinci (82.48 %) as well as Pohorski
dvor (63.25 %). The number of emerged seedlings significantly affected the yield of fresh silage, which was the highest on V5 parcels
(50,590 kg ha-1 - Nošinci and 45,661 kg ha-1 - Pohorski dvor) and dry matter (20.228 kg/ha). However, also the new direct seeding
methods V1 and V4 produced practically the same fresh matter of silage corn. The measurements with the penetrometer showed the
highest soil resistance (119.78 N cm-2) in Noršinci with focus ultra in bands 3 weeks after seeding (V3) and (185.31 N cm-2) in Pohorski
dvor with with focus ultra in bands 3 weeks after seeding and additional mowing the inter row space after emergence (V4).

1.148
Imprint of microlens arrays assisted by electromagnetic force
Hocheng H. (Hsinchu, Taiwan), Wen T.-T. (Hsinchu, Taiwan)
Purpose: The polymer microlens arrays play an important role in the field of micro-optics. There are extensive applications such as charge-coupled
device cameras, flat panel display, light-emitting diode array, micro-scanning system, fiber coupling and optical communication etc. The ability to
replicate patterns at the microscale is of crucial importance. Various fabrication methods have been proposed for polymer microlens arrays. The
waviness and non-parallel alignment of pressing plates will cause the non-uniformity of imprint pressure between stamp and substrate. To
overcome these problems, the authors propose an innovative, an effective method for imprint of microlens arrays is proposed. Approach: The
electromagnetic force-assisted imprinting technology employs the electromagnetic force to pull the ferromagnetic soft with submicron-scale
pattern uniformly into a resist on the glass substrate. The liquid photopolymer is then cured by UV-irradiation at room temperature and does not
involve temperature cycling or high pressing action during processing. The system consists of a UV-transparent top plate (glass plate), an
imprinted substrate, an UV-lamp, and an electromagnet with power supply. The current of electromagnet is controlled by the power supply,
through which the imprinted forced is controlled. The wavelength of the UV-lamp is between 365ˇV410 nm. The UV intensity at 365 nm is
100mJ/cm2. The microlens array cavity has diameter of 150 gm, depth of 34.4 gm and pitch of 200Łgm. In this study, hybrid layered
ferromagnetic soft mold is developed, which consists of a ferromagnetic layer as a mechanical support covered with a thin PDMS layer with a
micro-structured relief. Also, an electromagnetic force-assisted imprinting facility with UV exposure capacity has been designed, constructed and
tested. The microlens features can be fabricated. Findings: Uniform imprint throughout the 300ˇŃ300 microlens array is achieved. For
electromagnetic force-assisted imprinting technology, a large area of sub-micron array pattern with diameter of 150 gm and pitch of 200 gm are
successfully produced. The scanning electron microscopy (SEM) and optical observations confirm that the polymer microlens arrays are produced
without defects or distortion and with good pattern fidelity over a large area. The microlens arrays have smooth surface and fine focusing function.
The average surface roughness (Ra) on the microlens top surface is 2.0ˇă2.2nm, which shows good optical smoothness of the microlens.The twodimensional focus intensity distribution at the focal plane reveas that the pitch and the intensity of the focused light spots are uniform. The
experimental result shows that the imprinting pressure is the critical processing parameter on replicating of microlens array in electromagnetic
force-assisted UV-submicron-imprint process. Research limitations: The assisting equipment of generating electromagnetic force is neened,
though not particularly to be high end. The material of product in this process is polymer with certain flowability or moldability and is UV-curable.
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. Value: There are advantages of high production
rate and uniformity, low pressure at low temperature and low cost for fabrication of microlens in arrays and sub-micron features and other
micro-optical components such as gratings and waveguides etc.
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