Volume 39

Issue 1
September 2009
Pages 1-64

Published since 1978
formerly as Archives of Materials Science

or Archiwum Nauki o Materiatach (in Polish)

Archives
of Materials Science
and Engineering

Editor-in-Chief Prof. Leszek A. Dobrzanski
International Scientific Journal published monthly

by the World Academy of Materials

and Manufacturing Engineering

http://www.archivesmse.org


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

Archives
of Materials Science
and Engineering

PUBLISHED SINCE 1978 - formerly as Archives of Materials Science or Archiwum Nauki o Materiatach (in Polish)

Editor-in-Chief
Prof. Leszek A. Dobrzanski - Gliwice, POLAND

Deputies 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

Associate Editors

Dr Mirostaw Bonek - Gliwice, POLAND

Dr Matgorzata Drak - Gliwice, POLAND

Dr Klaudiusz Gotombek - Gliwice, POLAND
Dr Daniel Pakuta — Gliwice, POLAND

Production Editor
Ms Marzena Kraszewska, MA - Gliwice, POLAND

Reading Direct Editors

Dr Adam Polok - Gliwice, POLAND
Dr Marek Sroka - Gliwice, POLAND
Mr Piotr Zarychta, MSc - Gliwice, POLAND

Submission Officer

Dr Magdalena Polok-Rubiniec — Gliwice, POLAND

Computer typesetters

Mr Wojciech Borek, MSc - Gliwice, POLAND
Ms Justyna Hajduczek, MSc - Gliwice, POLAND
Dr Anna Wtodarczyk-Fligier — Gliwice, POLAND
Dr Bogustaw Ziebowicz — Gliwice, POLAND

International Editorial Board Members

Prof. Dorel Banabic - Cluj Napoca, ROMANIA
Prof. Tadeusz Botd - 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

Volume 39 International Scientific Journal
Issue 1 published monthly by the
September 2009  World Academy of Materials
Pages 1-64 and Manufacturing Engineering

Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.
Prof.

Jan Dutkiewicz - Cracow, POLAND

Hong Hocheng - Hsinchu, TAIWAN

Stuart Hampshire — Limerick, IRELAND
Adam Hernas - Katowice, POLAND

Marek Hetmanczyk — Katowice, POLAND
Werner Hufenbach — Dresden, GERMANY
David Hui — New Orleans, USA

Yong-Taek Im — Daejeon, KOREA

Leopold Jeziorski Dr hc - Czestochowa, POLAND
Jan Kazior — Cracow, POLAND

Albert Kneissel — Leoben, AUSTRIA

Ivars Knets - Riga, LATVIA

Janez Kopac Dr hc - Ljubljana, SLOVENIA
Piotr Kula - £6dz, POLAND

Krzysztof J. Kurzydtowski — Warsaw, POLAND
Karl Kuzman - Ljubljana, SLOVENIA

Petr Louda - Liberec, CZECH REPUBLIC
Eugeniusz kagiewka — Katowice, POLAND
Adolf Maciejny Dr hc - Katowice, POLAND
Bogustaw Major — Cracow, POLAND
Stanistaw Mitura Dr hc - £6dz, POLAND
Ryszard Nowosielski — Gliwice, POLAND
Abraham Atta Ogwu - Paisley, UK

Jerzy Pacyna - Cracow, POLAND

Fusheng Pan — Chongging, CHINA

Lucjan Pajgk — Katowice, POLAND

Jan Pilarczyk - Gliwice, POLAND

Wojciech Przetakiewicz — Warsaw, POLAND
Maria H. Robert — Campinas, BRAZIL

Mario Rosso - Turin, ITALY

Jan Sieniawski — Rzeszéw, POLAND

Paul Siffert — Strassburg, FRANCE

Jorge A. Sikora — Mar del Plata, ARGENTINA
Bozo Smoljan - Rijeka, CROATIA

Jerry Sokolowski — Windsor, CANADA

Mirko Sokovic - Ljubljana, SLOVENIA
Antonio Sousa - Fredericton, CANADA
Vasco Teixeira — Braga, PORTUGAL

Miklos Tisza — Miskolc, HUNGARY

Laszlo Toth — Miskolc, HUNGARY

Boris Tomov Dr hc - Rousse, BULGARIA
Jose M. Torralba Dr hc — Madrid, SPAIN
Algirdas V. Valiulis - Vilnius, LITHUANIA
Tadeusz Wierzchon — Warsaw, POLAND
Abdalla Wifi — Cairo, EGYPT

Wiadystaw K. Wtosinski Dr hc — Warsaw, POLAND
Stefan Wojciechowski Dr hc — Warsaw, POLAND
Gwomei Wu - Taoyuan, TAIWAN

Senay Yalcin - Istanbul, TURKEY

Bekir Sam Yilbas — Dhahran, SAUDI ARABIA
Andrzej Zielinski — Gdansk, POLAND

Pawet Zigba - Cracow, POLAND

Jozef Zrnik - Plzen, CZECH REPUBLIC
Marcel Zitnansky - Bratislava, SLOVAK REPUBLIC


http://www.acmsse.com

Patronage

Association of
Computational Materials
Science and Surface
Engineering

World Academy

of Materials

and Manufacturing
Engineering

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

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

Financial support

In 2009 the publication of the Journal is financially supported
by the Ministry of Science and Higher Education in Poland.

Abstracting services

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:

bogle IR

Google Scholar Scirus Ulrich’s Periodical Directory

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

Journal Registration

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

INTERNATIONAL International OCSCO World Press
% GEI=E==) . S. Konarskiego 18a/366,
WORLD PRESS 44-100 Gliwice, Poland

e-mail: info@archivesmse.org

Bank account: Stowarzyszenie Komputerowej Nauki

o Materiatach i Inzynierii Powierzchni

Bank name: ING Bank Slaski

Bank address: ul. Zwyciestwa 28, 44-100 Gliwice, Poland
Account number/IBAN CODE:
PL76105012981000002300809767

Swift code: INGBPLPW

Gliwice — Sao Paulo — Athens — Osaka — Doha - West
Lafayette — Auckland — Szczecin — Singapore

® 2009 International OCSCO World Press.
All rights reserved.

Reading Direct

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.

It was said...

LEE MYUNG-BAK

President of South Korea

"(...) | sincerely pledge to you that | will dedicate my body and
soul to this historic mission of the time.

These are my promises to you:

| will serve the people and bring peace to this nation,

| will invigorate the economy and unite our society,

| will enliven our culture and advance our science and technology,
| will strengthen our security and lay the foundation for peaceful
unification.

| will faithfully carry out our duties to the international community
and contribute to the prosperity of all peoples.(...)

We fought for and regained our land that had been taken from us
and established our nation. We gave our best to our day's work.
As a result, our great nation achieved what no other nation ever
achieved in history. In the shortest period of time, this nation
achieved both industrialisation and democratisation. Never be-
fore seen in human history, we achieved all this with only our own
fierce determination and sheer fortitude. That is how one of the
poorest countries in the world has come to bid for its place
among the 10 largest economies in the world. A country that lived
by the mercy of others is now able to give to others in need and
stand shoulder to shoulder with the most advanced countries.
Some say this is a "miracle". Others say this is a "legend". But we
know what it truly is. This is not a miracle but the shining crystal-
lisation of our blood, sweat and tears. This is not a legend but a
genuine testimony to how each and every one of us has lived.(...)
The miracle will continue. The legend will go on. | will reignite the
engine of growth that once marveled the whole world and make
it pump harder. | will take the lead, and with you beside me as
one, we can do it. (...) Beyond the miracle of the Han River, let us
now embark together on creating a new legacy (...). | (...) will take
the lead. When we march together as one, we can do it. We will
do it."

From President Lee Myung-bak's Inaugural Address on 25th February,
2008 in Seoul, South Korea
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Editorial

Daejeon, located in the centre of South Korea, is the capital city of
Chungcheongnamdo Province. It is the fifth largest city in South Korea. The
Daejeon area was historically known as Hanbat, a native Korean term for
"large field", during the Joseon Dynasty. The term "Daejeon" simply means
the same thing in Hanja. Daejeon is a seat of KAIST, formerly known as
Korea Advanced Institute of Science and Technology. It is a research uni-
versity located in Daedeok Science Town, Daejeon, South Korea. KAIST was
established in 1971 as the nation’s first graduate school specialising in
science and engineering education and research. In January 2008, the
university dropped its full name, Korea Advanced Institute of Science and
Technology, and changed its official name to only KAIST. It is the nation's
leading science and technology institution and is considered to be the MIT
of South Korea. The University helped pioneer establishment of competitive
graduate school programmes in Korea. The goals of KAIST are to become
one of the best science and technology universities in the world, and to
become one of the top-10 universities by 2011. Over the last 36 years,
KAIST has educated 33,380 scientists and engineers, 6,867 PhD gradu-
ates, 17,911 master’s degree holders and 8,602 bachelor’s degree hold-
ers. KAIST is home to young doctorate degree holders who are in their
twenties, with 43 percent, or 2,920 out of 6,726 doctoral graduates, in their
twenties upon graduation. KAIST graduates are working in universities,
businesses and research institutes as well as in some of the most prestig-
ious schools abroad. In spite of KAIST there are yet 22 other research insti-
tutes are localised in Daejeon. The best known among them are the Korea
Research Institute of Bioscience and Biotechnology (KRIBB), the Korea
Atomic Energy Research Institute (KAERI), a leader in nuclear power, the
Electronic and Telecommunications Research Institute (ETRI) whose WiBro
technology has been adopted as the international standard for 3G wireless
communication, the Korea Aerospace Research Institute (KARI), developer
of the KOMPSTAT satellite programme and the National Fusion Research
Institute which just unveiled the KSTAR nuclear fusion reactor. Because of
that reason Daejeon belongs to the most important scientific centres in
South Korea.

In turn Pohang belongs to the most important industrial cities in South
Korea. It is a city in North Gyeongsang Province, South Korea. Pohang,
previously a fishing port whose major industry was processing fish and
marine products, became a major industrial centre. It is the home of the
Pohang Iron and Steel Company, or POSCO and a host of related industries.
With the new addition, POSCO becomes the world's second largest pro-
ducer of sheet-steel just behind ArcelorMittal. In addition to the huge inte-
grated steel mill, Pohang became an industrial complex housing companies
that manufacture finished steel products of raw materials provided. As a
result of the steel industry, the port of Pohang is active. Currently, POSCO
operates two steel mills in the country, one in Pohang and the other in
Gwangyang. Along with Samsung, POSCO is viewed by many Koreans as a
symbol of national pride and 'can do' spirit. With the strong Korean ship-
building and automobile industry dependent on POSCO for steel, it has
been seen as the bedrock of Korea's industrial development over the past
40 years.

The capital of South Korea is Seoul, one of the largest metropolitan city in
the world. Seoul, is consistently placed among the world's top ten financial
and commercial cities. Seoul's influence as a leading business, financial,
technology and cultural centre contributes to its status as a major global
city. The city is located on the basin of the Han River in the country's north-
west. The Seoul National Capital Area includes three UNESCO World
Heritage Sites: Changdeokgung, Hwaseong Fortress and the Jongmyo
Shrine. Seoul has one of the world's most technologically advanced infra-
structures. Seoul Station houses 300 km/h KTX bullet trains and the Seoul
Subway is currently the third largest in the world. AREX train connecting
Incheon and Gimpo Airport. Seoul is connected to every major city in Korea
by railroad. Seoul is also linked to most major Korean cities by the KTX high-
speed train, which has a normal operation speed of more than 300 km/h.

South Korea, officially the Republic of Korea and often referred to as Korea,
is a country in East Asia occupied the southern half of the Korean Peninsula.
"Land of the Morning Calm" to popular name of South Korea. However,
today the name — one of the "Four Asian Tigers" in relation to South Korea
is more often met, because of South Korea's transformation into a devel-
oped country during the latter half of the 20th century. It is often called the
Miracle on the Han River. South Korea is a developed country with a high
standard of living with the 4t largest economy in Asia and the 15t largest
in the world. An extremely competitive education environment and moti-
vated workforce are two key factors driving this knowledge economy.
South Korea is regarded as a strong economy, despite lacking natural re-
sources and having the smallest territory among the G-20 major econo-
mies. Like West Germany and Japan, rapid industrialisation since the
1960s has made South Korea one of the world's top ten exporters. South
Korea has the second highest savings rate in the developed world and has
the world's sixth biggest foreign exchange reserves. South Korea is leading
in technologically advanced goods such as electronics, automobiles, ships,
machinery, petrochemicals and robotics. Many globally well-known South
Korean concerns such as Samsung, Hyundai-Kia, Hyundai Heavy Industries,
LG, SK, and POSCO have rapidly grown to become world leaders in their
respective industries. South Korea is a member of the United Nations, WTO,
OECD and a founding member of APEC and the East Asia Summit, and a
major non-NATO ally of the United States. Among Fellows of the World
Academy of Materials and Manufacturing Engineering there are a few from
South Korea, first of all Professor Yong Taek Im from KAIST in Daejeon, very
famous worldwide and very active. This Issue of the Journal AMSE is dedi-
cated to him.

We deliver to P.T. Readers the next Issue of the Journal AMSE. | thank all
who contribute by their work and involvement cause that the next issues of
the monthly are systematically published. As usual | invite P.T. Readers for
reading of this Issue, and also encourage P.T. Authors to publish their next
papers in the journal.
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Prof. Leszek A. Dobrzanski M.Dr H.C
Editor-in-Chief of the AMSE
President of the WAMME
President of the ACMSSE

Gliwice, in 2009





