
Archives 
of Materials Science 
and Engineering 

Editor-in-Chief Prof. Leszek A. Dobrzañski 

International Scientific Journal published monthly 

by the World Academy of Materials 

and Manufacturing Engineering

http://www.archivesmse.org

Volume 43
Issue 2
June 2010
Pages 65-128

Published since 1978

formerly as Archives of Materials Science 

or Archiwum Nauki o Materia³ach (in Polish) 

http://www.archivesmse.org
http://www.acmsse.com


Volume 43

Issue 2

June 2010

Pages 65-128

PublIShEd SINcE 1978 – formerly as Archives of Materials Science or Archiwum Nauki o Materia³ach (in Polish)

International Scientific Journal 

published monthly by the 

World Academy of Materials 

and Manufacturing Engineering

Archives 
of Materials Science 
and Engineering 

Prof. Leszek A. Dobrzański  – Gliwice, POLAND 

Editor-in-Chief 

Prof. Gilmar Batalha – Sao Paulo, BRASIL 
Prof. Nikolaos Gouskos – Athens, GREECE
Prof. Toshio Haga – Osaka, JAPAN 
Prof. Abdel Magid Hamouda – Doha, QATAR 
Prof. Mark J. Jackson – West Lafayette, USA 
Prof. Thomas Neitzert – Auckland, NEW ZELAND 
Prof. Jerzy Nowacki – Szczecin, POLAND 
Prof. Ming-Jen Tan – Singapore, SINGAPORE 

Deputies Editor-in-Chief

Dr Mirosław Bonek – Gliwice, POLAND 
Dr Małgorzata Drak – Gliwice, POLAND 
Dr Klaudiusz Gołombek – Gliwice, POLAND 
Dr Daniel Pakuła – Gliwice, POLAND 

Associate Editors

Ms Marzena Kraszewska, MA – Gliwice, POLAND

Production Editor 

Mr Adam Jagiełło, MSc – Gliwice, POLAND 
Mr Piotr Zarychta, MSc – Gliwice, POLAND

Dr Magdalena Polok-Rubiniec – Gliwice, POLAND 

Ms Anna Achtelik, MSc – Gliwice, POLAND 
Ms Justyna Hajduczek, MSc – Gliwice, POLAND
Mr Paweł Jarka, MSc – Gliwice, POLAND
Dr Anna Włodarczyk-Fligier – Gliwice, POLAND 
Dr Bogusław Ziębowicz – Gliwice, POLAND

Reading Direct Editors 

Submission Officer 

Computer typesetters 

Prof. Dorel Banabic – Cluj Napoca, ROMANIA
Prof. Tadeusz Bołd – Gliwice, POLAND
Prof. Tara Chandra – Wollongong, AUSTRALIA
Prof. Antonio Cunha – Guimaraes, PORTUGAL
Prof. Jan Cwajna – Katowice, POLAND
Prof. Edward D. Doyle – Swinburne, AUSTRALIA
Prof. Georgy Drapak – Khmielnitsky, UKRAINE

International Editorial Board Members 

Prof. Jan Dutkiewicz – Cracow, POLAND
Prof. Hong Hocheng – Hsinchu, TAIWAN
Prof. Stuart Hampshire – Limerick, IRELAND
Prof. Adam Hernas – Katowice, POLAND
Prof. Marek Hetmańczyk – Katowice, POLAND
Prof. Werner Hufenbach – Dresden, GERMANY
Prof. David Hui – New Orleans, USA
Prof. Yong-Taek Im – Daejeon, KOREA
Prof. Leopold Jeziorski Dr hc – Częstochowa, POLAND
Prof. Jan Kazior – Cracow, POLAND
Prof. Albert Kneissel – Leoben, AUSTRIA
Prof. Ivars Knets – Riga, LATVIA
Prof. Janez Kopac Dr hc – Ljubljana, SLOVENIA
Prof. Piotr Kula – Łódź, POLAND
Prof. Krzysztof J. Kurzydłowski – Warsaw, POLAND
Prof. Karl Kuzman – Ljubljana, SLOVENIA
Prof. Petr Louda – Liberec, CZECH REPUBLIC
Prof. Eugeniusz Łągiewka – Katowice, POLAND
Prof. Adolf Maciejny Dr hc – Katowice, POLAND
Prof. Bogusław Major – Cracow, POLAND
Prof. Stanisław Mitura Dr hc – Łódź, POLAND
Prof. Ryszard Nowosielski – Gliwice, POLAND
Prof. Abraham Atta Ogwu – Paisley, UK
Prof. Jerzy Pacyna – Cracow, POLAND
Prof. Fusheng Pan – Chongqing, CHINA
Prof. Lucjan Pająk – Katowice, POLAND
Prof. Jan Pilarczyk – Gliwice, POLAND
Prof. Wojciech Przetakiewicz – Warsaw, POLAND
Prof. Maria H. Robert – Campinas, BRAZIL
Prof. Mario Rosso – Turin, ITALY
Prof. Jan Sieniawski – Rzeszów, POLAND
Prof. Paul Siffert – Strassburg, FRANCE
Prof. Jorge A. Sikora – Mar del Plata, ARGENTINA
Prof. Bozo Smoljan – Rijeka, CROATIA
Prof. Jerry Sokolowski – Windsor, CANADA
Prof. Mirko Sokovic – Ljubljana, SLOVENIA
Prof. Antonio Sousa – Fredericton, CANADA
Prof. Vasco Teixeira – Braga, PORTUGAL
Prof. Miklos Tisza – Miskolc, HUNGARY
Prof. Laszlo Toth – Miskolc, HUNGARY
Prof. Boris Tomov Dr hc – Rousse, BULGARIA
Prof. Jose M. Torralba Dr hc – Madrid, SPAIN
Prof. Algirdas V. Valiulis – Vilnius, LITHUANIA
Prof. Tadeusz Wierzchoń – Warsaw, POLAND
Prof. Abdalla Wifi – Cairo, EGYPT
Prof. Władysław K. Włosiński Dr hc – Warsaw, POLAND
Prof. Stefan Wojciechowski Dr hc – Warsaw, POLAND
Prof. Gwomei Wu – Taoyuan, TAIWAN
Prof. Senay Yalcin – Istanbul, TURKEY
Prof. Bekir Sam Yilbas – Dhahran, SAUDI ARABIA
Prof. Andrzej Zieliński – Gdańsk, POLAND
Prof. Paweł Zięba – Cracow, POLAND
Prof. Jozef Zrnik – Plzen, CZECH REPUBLIC
Prof. Marcel Zitnansky – Bratislava, SLOVAK REPUBLIC

http://www.acmsse.com


International OCSCO World Press 
ul. S. Konarskiego 18a/366, 
44-100 Gliwice, Poland 

e-mail: info@archivesmse.org

Bank account: Stowarzyszenie Komputerowej Nauki  
o Materiałach i Inżynierii Powierzchni
Bank name: ING Bank Śląski
Bank address: ul. Zwycięstwa 28, 44-100 Gliwice, Poland
Account number/IBAN CODE: 
PL76105012981000002300809767
Swift code: INGBPLPW

Gliwice – Sao Paulo – Athens – Osaka – Doha – West 
Lafayette – Auckland – Szczecin – Singapore

® 2010 International OCSCO World Press. 
All rights reserved.

This journal is a part of Reading Direct, the free of charge 
alerting service which sends tables of contents by e-mail for this 
journal and in the promotion period also the full texts of papers. 
You can register to Reading Direct at
http://www.archivesmse.org

The paper used for this journal meets the requirements of 
acid-free paper.

Printed in Poland.

Abstracting services

Reading Direct

The efforts to achieve the financial support of the Journal in 
2010 from the Ministry of Science and Higher Education in 
Poland have begun.

The Journal is registered by the 1st Civil Department of the 
District Court in Gliwice, Poland at number 278.

Financial support

Journal Registration

Publisher

World Academy 
of Materials 
and Manufacturing 
Engineering

Polish Academy of 
Sciences, Committee 
of Materials Science, 
Section of Metallic 
Materials

Association of 
Computational Materials 
Science and Surface 
Engineering

Institute of Engineering 
Materials and 
Biomaterials of Silesian 
University of Technology, 
Gliwice, Poland

Patronage

This Journal is sent to individual receivers from ca. 50 countries 
of the world and is delivered to the National Libraries and 
Universities and also to other scientific institutions in ca. 50 
countries of the world. The electronic system of Reading Direct 
allows to access to the electronic version of that journal on-line, 
in the promotional period free of charge. This Journal is in-
cluded in the reference list of the Polish Ministry of Science and 
Higher Education (6 points). The Journal is cited by Abstracting 
Services such as:

The procedure of its registration in the databases of Compandex, 
CiteSeer, GetCited and Web of science has begun.

It was said...

AdA E. YonAth

the nobel Prize Laureate 
in Chemistry 2009

“Indeed, words originating from the verb "to die" 
were frequently used when I described my initial 
plans to determine the ribosome structure. Many 
distinguished scientists said: 'why work on ri-
bosomes, they are dead ... we know all what can 
be known about them', or: 'this is a dead end 
road', or: 'you will be dead before you get there'. 
To my satisfaction, these predictions were prov-
en wrong, the ribosomes are alive and kicking 
(so am I) and their high resolution structures 
stimulated more advanced studies as well as the 
imagination of many youngsters, including my 
granddaughter, Noa, who is showing continuous 
interest, and invited me at the ages of 5 and 13 to 
explain to her classes what the ribosome is. Also, 
there is a new saying in Israel: "Curly hair (like 
mine) means rosh male ribosomin, which trans-
lates to: head full of ribosomes".“
 
From the speech at the Nobel Banquet on 10th 

December 2009 in Stockholm, Sweden
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Editorial 
The 18th International Scientific Conference on Achievements in Mechanical and Materials Engineering 

AMME'2010 will take place in the Conference Rooms of the Mercure Kasprowy Hotel in Zakopane in the period of 
13th-16th June 2010. This conference will be as usual a regular encounter of scientists coming from various ar-
eas of materials and mechanical engineering to facilitate an exchange of ideas between researchers from all over 
the world. It gives also the opportunity to present results of efforts of the young PhD students, who make their first 
steps in the scientific society. To make these meetings even more fruitful, many accompanying events give the 
opportunity to meet participants of various scientific projects and networks. The event's participants feature an 
excellent forum to witness awarding those contributors, who have the greatest merits to the development of the 
activities exerted, in this field. The AMME'2010 Conference will have a character of 4-day adult training and 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. The trainings includes the following main issues: engineering materials, 
materials properties and methodology of research, analysis and modelling of materials structure and properties, 
materials manufacturing and processing: cleaner production, industrial management and organisation education, 
distance learning and research trends.

The International Scientific Conferences on Achievements in Mechanical and Materials Engineering AMME 
and the next General Assemblies of the World Academy of Materials and Manufacturing Engineering 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, from ca. 50 countries from all world continents. A special role for 
the WAMME Academy plays Zakopane, a winter capital of Poland, also very beautiful in summer time. 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 mean-
ing for the WAMME Academy has also Wisła – a pearl of the Silesian Beskidas and Rydzyna with its castle of the 
King Stanisław Leszczyński. 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 at the beautiful Polish seaside with its City Hall in 
the Old Town, the conference rooms of the very modern Mercure Hevelius Hotel and the Great Hall of Artus Court 
in Gdańsk. 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.

The Opening Ceremony of the 18th International Scientific Conferences on Achievements in Mechanical and 
Materials Engineering AMME’2010, which will take place as usual in one of the important and also this time unu-
sual historical interiors having a great historical importance and the material development of Poland will be as 
usual a special event. This time it was decided that it will be the Warszawa and Haluszka Chambers of the 
Wieliczka Salt Mine in Wieliczka close to Cracow. The Wieliczka Salt Mine is one of the most valuable cultural 
monuments in Poland, which is visited each year by more than a million tourists from all over the world. It is also 
a historical monument of the world class and as such is inscribed in UNESCO's First World List of Cultural and 
Natural Heritage. Today, the Wieliczka Salt Mine represents both many centuries of tradition and the modernity, 
centuries of history and an underground city with an extensive infrastructure. The Mine is the heritage of the work 
of several dozen generations of the Miners, and a monument of the history of Poland and the Polish nation – a 
brand that has been created in the Polish collective consciousness over centuries. The Mine trade mark is among 
the oldest in the world. It is also the oldest Polish brand: it was the Wieliczka Salt Mine that started to mark the 
manufactured product (salt) with a trademark. This mark was placed on the whitest salt from the purest deposits 
destined for the royal table, and packed in barrels marked with the Royal Eagle. The Wieliczka Salt Mine to this 
day uses the ancient coat of arms, which testifies to the long tradition of the enterprise and is a symbol of trust, 
reliability and quality. In 2002, the Minister of Economy and the Polish Chamber of Commerce granted the 
Wieliczka Salt Mine the status of Brand Name Academy Founder, thus emphasising the company’s contribution to 
the development of Poland’s economy. The merit also confirms the company’s fine reputation and its recognition 
as a brand name. The brand awareness inspires us not only to work on preserving the venue for future genera-
tions, but also to continue to ensure high quality of the services provided. Thanks to continuous work on improv-
ing products of a salt mine and enhancing the quality of services, the Wieliczka Salt Mine maintains and develops 
the strong and reliable brand, rooted both in history and in everyday activities. The sightseeing of the historic Salt 
Mines by the Conference Delegates is also foreseen.

During the Opening Ceremony of the 18th International Scientific Conferences on Achievements in Mechanical 
and Materials Engineering AMME’2010 the wonderful music of the outstanding Polish romantic composer Frederic 
Chopin played again already traditionally after the series of very successful concerts in many countries among 
others in Italy, the Netherlands, Germany, Norway, Moldova, Jordan which took place this year, by the famous 
Polish pianist of the young generation Wojciech Waleczek from Silesia will sound there, accompanied by the string 
quintet – Multicamerata including: Izabela Bogusz – violin, Grzegorz Bogusz – violin, Michał Rak – viola, Karol 
Wroniszewski – cello and Henryk Giza – double bass, an artistic director. The programme of the concert includes 
Piano Concerto No 1 in E minor, op. 11 (a version for piano with string quintet) including I. Allegro maestoso, II. 
Romanze; Larghetto, III. Rondo. Vivace. The concert of the beautiful Chopin's music, taking into consideration that 
2010 was announced the Chopin Year on the occasion of the bicentennial anniversary of the birth of this greatest 
Polish composer, the successor of Wolfgang Amadeus Mozart. Frederic Chopin's contribution to the development 
of world music of romanticism is invaluable, he inspired Robert Schumann and Franz Liszt, and still remains an 
inspiration for the multitude of many musicians in many countries around the world. His works are timeless. 
Importance of Chopin's works goes beyond art. He became a legend, his art is close to the hearts of many gen-
erations. The Chopin Year 2010 is a great opportunity to promote Polish culture and art, in which mainstream there 
is a concert in Wieliczka in the framework of AMME'2010 Conference. It can promote the heritage of Poles be-
cause the music of Frederic Chopin and the literary outwork of Adam Mickiewicz and Juliusz Slowacki and 
painting one of Jan Matejko became an anchor of national identity, inspiration to throw away the fetters of bond-
age when for 123 years, from the end of 18th century to the 1920s Poland was deprived of statehood and inde-
pendence. The concert is dedicated mostly to foreign delegates of AMME'2010 Conference.

A very important accompanying events of the 18th International Scientific Conferences on Achievements in 
Mechanical and Materials Engineering AMME’2010 will be 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. During the Conference 3rd Workshop on “The foresight of 
surface properties formation leading technologies of engineering materials and biomaterials” FORSURF on current 
development state of surface engineering technologies against a background of macro- and microenvironment 
conditioning the subject matter of the first research iteration of Delphi method carried out within the framework 
of the FORSURF project in two panels: Panel 05 Manufacturing – The process approach and Panel 06 Products 
– The customer approach. The 2nd Materials, Computer Science and Nanotechnological Conference KOMIN'2010 
will take also place in the framework of INFONANO Project on “Opening and development of BSc and PhD studies 
in the field of nanotechnology and materials science”. Both projects are coordinated by the Institute of Engineering 
Materials and Biomaterials of the Silesian University of Technology and financed by the European Union in the 
framework of Operational Programmes respectively from Innovative Economy and Human Capital. Also the Day of 
Dentistry Engineering in the framework of the Session of Students' Scientific Circles SO-KÓŁ, will take place in 
Gliwice, Poland in the period preceding the main event.

To the traditions of conferences of series on Achievements in Mechanical and Materials Engineering AMME, 
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. For a quarter of a century, beginning with the creation of the Silesian University of Technology on 24th May 
1945, almost exactly 65 years ago, inheriting the traditions of the pre-war Lvov University of Technology in Lvov 
(now in Ukraine), 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. 36 years ago of Materials 

Science, and 13 years ago – of Engineering Materials and Biomaterials, one of the main AMME’2010 Conference 
Organisers.

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, 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, Prof. Franc Cus – Slovenia, Prof. Gilmar Batalha – Brazil, Prof. Emin Bayraktar – France and 
Prof. Stanislav Rusz – Czech Republic. Many of them participate constantly also this year in the AMME’2010 
Conference.

I have a great honour to announce that honorary awards of the Prof. Fryderyk Staub Golden Owl for achieve-
ments in promoting the Polish science and higher education on the international arena and achievements in col-
laboration with the Polish scientific community of materials and manufacturing engineering in 2010 are achieved 
by the outstanding scientists:

• Prof. Rudolf Kawalla – TU Bergakademie Freiberg Germany,
• Prof. Mirko Sokovic – University of Ljubljana, Slovenia,
• Prof. Zinoviy Stotsko – Lvov University of Technology, Ukraine.
On behalf of the members of the Chapter, of the AMME’2010 Conference delegates and my own I congratulate 

and wish further successes in the scientific and organisational activeness to the awarded eminent Scientists and 
also wish them happiness in their private lives and further years in good health.

I would like to announce that for the 4th 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’2010 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. The third Professor Jan Adamczyk Honorary Award in 2009 was handed to Dr Marek Kremzer from the 
Silesian University of Technology in Gliwice, Poland for making a rewarded PhD thesis on infiltrated aluminium 
alloys for porous sintered aluminium oxides.

Also that ceremony is foreseen during the Opening Ceremony of AMME’2010 Conference. I have a great 
honour to announce that the Chapter hands the Professor Jan Adamczyk Honorary Award for 2010 to:

• Dr Rafał Babilas from the Silesian University of Technology in Gliwice, Poland –
 for making a rewarded PhD thesis on bulk metallic glasses prepared under the supervisory of Prof. Ryszard 
Nowosielski. I congratulate them sincerely.

I wish nice time spent in Poland and I wish all the delegates the nice impressions from the stay in Poland and 
in hospitable Zakopane and Wieliczka, very many scientific expressions to all delegates, fruitful scientific debates 
and new constant relationships of scientific cooperation. However, I am convinced the most important reason for 
the satisfaction in the AMME’2010 Conference 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 the AMME’2010 Conference 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 
Conference 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 AMME’2010 Conference 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 AMME’2010 Conference, 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. 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 AMME’2010 Conference and the realisation of that important and big scien-
tific event.

 

Prof. Leszek A. Dobrzanski M Dr hc
Editor-in-Chief of the AMSE
President of the WAMME
President of the ACMSSE 




