
Archives 
of Materials Science 
and Engineering 

Editor-in-Chief Prof. Leszek A. Dobrzański

International Scientific Journal published monthly 

as the organ of the Commitee of Materials Science 

of the Polish Academy of Sciences

http://www.archivesmse.org

Volume 28
Issue 4
April 2007
Pages 193-256

Published since 1978

formerly as Archives of Materials Science 

or Archiwum Nauki o Materiałach (in Polish) 



Volume 28

Issue 4

April 2007

Pages 193-256

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

International Scientific Journal

published monthly as the organ of 

the Committee of Materials Science

of the Polish Academy of Sciences 

Archives 
of Materials Science 
and Engineering 

Associate Editors

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

Production Editor 

Ms Marzena Kraszewska, MA – Gliwice, POLAND 

International Editorial Board Members 

Prof. Waqar Ahmed – Ulster, UK 
Prof. Davor Balzar – Denver, USA 
Prof. Dorel Banabic – Cluj Napoca, ROMANIA 
Prof. Zbigniew Bojarski Dr hc – Katowice, POLAND 
Prof. Tadeusz Bołd – Gliwice, POLAND 
Prof. Eduard Cesari – Palma de Mallorca, SPAIN 
Prof. Tara Chandra – Wollongong, AUSTRALIA 
Prof. Jan Chłopek – Cracow, POLAND 
Prof. Antonio Cunha – Guimaraes, PORTUGAL 
Prof. Jan Cwajna – Katowice, POLAND
Prof. Aleksandra Czyrska-Filemonowicz – Cracow, POLAND 
Prof. Edward D. Doyle – Swinburne, AUSTRALIA 
Prof. Georgy Drapak – Chmelnicki, UKRAINE 
Prof. Jan Dutkiewicz – Cracow, POLAND 
Prof. Guenther Eggeler – Bochum, GERMANY 
Prof. Nikolaos Gouskos – Athens, GREECE 
Prof. Maciej W. Grabski Dr hc – Warsaw, POLAND 
Prof. Toshio Haga – Osaka, JAPAN 
Prof. Abdel Magid Hamouda – Selangor, MALAYSIA 
Prof. Stuart Hampshire – Limerick, IRELAND 
Prof. Adam Hernas – Katowice, POLAND 
Prof. Marek Hetmańczyk – Katowice, POLAND 
Prof. Jan Van Humbeeck – Leuven, BELGIUM 
Prof. Werner Hufenbach – Dresden, GERMANY 
Prof. David Hui – New Orleans, USA 
Prof. Yong-Taek Im – Daejeon, KOREA 
Prof. Mark J. Jackson – West Lafayette, USA 
Prof. Leopold Jeziorski Dr hc – Częstochowa, POLAND 
Prof. Mieczysław Jurczyk – Poznań, POLAND
Prof. Jan Kazior – Cracow, POLAND 
Prof. Peter Klimanek – Freiberg, GERMANY 
Prof. Albert Kneissel – Leoben, AUSTRIA 
Prof. Ivars Knets – Riga, LATVIA 
Prof. Janez Kopač Dr hc – Ljubljana, SLOVENIA 
Prof. Andrzej Korbel – Cracow, POLAND
Prof. Gernot Kostorz – Zuerich, SWITZERLAND 
Prof. Piotr Kula – Łódź, POLAND 
Prof. Tadeusz Kulik – Warsaw, POLAND 
Prof. Krzysztof J. Kurzydłowski – Warsaw, POLAND 
Prof. Karl Kuzman – Ljubljana, SLOVENIA 
Prof. Jerzy Lis – Cracow, POLAND
Prof. Gordon W. Lorimer – Manchester, UK 
Prof. Petr Louda – Liberec, CZECH REPUBLIC 
Prof. Eugeniusz Łągiewka – Katowice, POLAND
Prof. Adolf Maciejny Dr hc – Katowice, POLAND 
Prof. Bogusław Major – Cracow, POLAND 
Prof. Thaddeus B. Massalski Dr hc – Pittsburgh, USA 
Prof. Stanisław Mitura Dr hc – Łódź, POLAND 
Prof. Henryk Morawiec – Katowice, POLAND 

Editor-in-Chief 

Prof. Leszek A. Dobrzański Dr hc – Gliwice, POLAND

Prof. Stanisław Mrowec Dr hc – Cracow, POLAND 
Prof. Jerzy Nowacki – Szczecin, POLAND
Prof. Ryszard Nowosielski – Gliwice, POLAND 
Prof. Atsuchu Okazaki – Kyushu, JAPAN 
Prof. Abraham Atta Ogwu – Paisley, UK 
Prof. Lucjan Pająk – Katowice, POLAND 
Prof. Roman Pampuch Dr hc – Cracow, POLAND 
Prof. Fusheng Pan – Chongqing, CHINA 
Prof. Jan Pilarczyk – Gliwice, POLAND 
Prof. Richard Portier – Paris, FRANCE 
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. Božo Smoljan – Rijeka, CROATIA 
Prof. Jerry Sokolowski – Windsor, CANADA 
Prof. Mirko Sokovic – Ljubljana, SLOVENIA 
Prof. Antonio Sousa – Fredericton, CANADA 
Prof. George A. Stergioudis – Thessaloniki, GREECE 
Prof. Danuta Stróż – Katowice, POLAND 
Prof. Dominique Schryvers – Antverp, THE NETHERLANDS 
Prof. Ludomir Ślusarski – Łódź, POLAND 
Prof. Zbigniew Śmieszek – Gliwice, POLAND 
Prof. Ming-Yen Tan – Singapore, SINGAPORE 
Prof. Vasco Teixeira – Braga, PORTUGAL 
Prof. Laszlo Toth – Miskolc, HUNGARY 
Prof. Boris Tomov – 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. Mieczysław Wysiecki – Szczecin, POLAND 
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 Žitnansky – Bratislava, SLOVAK REPUBLIC



It was said...

Prof. Michał Kleiber Dr hc 
Full Member of the Polish Academy of Sciences
President of the Polish Academy of Sciences 

„(...) Last decades brought (...) unusually dynamic, rare in
so far history increase of importance of knowledge as a fun-
damental carrier of development – civilisational and econo-
mic ones.(...) My humorous definition of the society of know-
ledge is such: it is the society which today prepares the con-
ditions so that tomorrow the innovative products and servi-
ces which yet yesterday nobody thought about can be ma-
de... and lots of which can turn out completely useless ones
the day after tomorrow. The definition is to illustrate the tra-
gedy of making strategic developmental decisions in condi-
tions of huge uncertainty towards their final effect – need of
investing basing on knowledge, made by its absolute compe-
tition, creativity of the society which indeed does not 
guarantee the success of each taken initiative but as a stra-
tegy it is the best guarantee of stable development. It is just
nature of broad and common knowledge, naturally, a very 
risky one (...) Let’s divide knowledge into two types. First of
all, one can tell about knowledge which exists somewhere
and is (more easily or difficult) available. The problem is how
to reach and use it. Such knowledge can be achieved in two
different ways. For example patents or licenses can be 
bought, knowledge can be gained through studying scientific
literature, the access to knowledge can be gained by making
various types of partner agreements with people or institu-
tions having knowledge which has not been available so far.
(...) The second type of knowledge is new one which can be
achieved as a result of own scientific researches. One should
not make a conclusion that the creation of new knowledge is
useless – just opposite – from the fact that there are lots of
gathered knowledge which cannot be used. First of all, human
need to understand deeper the world and the processes 
ruling it causes that significant financial resources should be
sacrificed on researches which do not have a direct practical
aim. Those researches called cognitive ones fulfill human 
curiosity, develop creativity and are key ones for the process
of the university education. It is legitimately considered that
the range of researches carried out in a given country goes to
show its far-reaching wisdom and civilisational level. The
other important type of research activity are researches 
carried out in the context of foreseen applications – often
knowledge which is necessary at this moment does not exist
at all, in other cases available resources require fundamental
completions and broadening. (...)

The interview with a Social Advisor of the President of the Republic of
Poland in November 2006.

Reading Direct Editors 

Dr Zbigniew Brytan – Gliwice, POLAND 
Dr Adam Polok – Gliwice, POLAND 
Mr Piotr Zarychta, MSc – Gliwice, POLAND 

Publisher

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
® 2007 International OCSCO World Press. 
All rights reserved.

Patronage

Polish Academy of Sciences 
Department of Technological Sciences 
Committee of Materials Science 

Reading Direct

This journal is a part of Reading Direct, the free of charge aler-
ting service which sends tables of contents by e-mail for this jo-
urnal 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

This journal is sent to individual receivers from ca. 50 countries
of the world and is delivered to the National Librarries and
Universities and also to other scientific institutions in ca. 50 co-
untries of the world. The electronic system of Reading Direct al-
lows to access to the electronic version of that journal on-line, in
the promotional period free of charge. This Journal is included in
the reference list of the Polish Ministry of Science and Higher
Education (6 points). The procedure leading to the citation of
that journal by Abstracting Services has already begun.

Submission Oficer

Dr Magdalena Polok-Rubiniec – Gliwice, POLAND 

Computer typesetters

Ms Justyna Domagała, MSc – Gliwice, POLAND 
Ms Barbara Dołżańska, MSc – Gliwice, POLAND
Ms Ludwina Wosińska, MSc – Gliwice, POLAND



Editorial 

Lately in the Polish scientific society a vivid discussion about the possible ways of a
scientific career has been made. Those academic teachers who are at present in a posi-
tion of full professors in Polish Universities usually overcame requirements at the age
over 50, although some of them were over 60, and even ca. 70, however some happened
to be at the age of 35-40. The system of the promotion of Polish academic teachers is then
a subject of numerous analyses. People who disagree with it, and there are lots of them
and mainly they are young ones, who have not reached tops of academic careers, esti-
mate that in the majority of cases it delays the course of a career or even limits it. Too ma-
ny stages of that career and time – and energy-consuming efforts made by candidates to
overcome administrative requirements concerning the achievements of successive de-
grees, titles and academic positions are critically emphasised. The need of a habilitation,
the existence of the Central Commission for Degrees and Titles and the conferring of a ti-
tle of a professor by the President of the Republic of Poland are questioned. There are al-
so accusations that it is a cooperative system, not available for the promotion of people
who are immodest and avoid a coterie. However, an example of some countries in which
making a PhD thesis and gathering a given number of publications is enough to take a po-
sition of a Rector of a mother University can be given as a paragon. It is simple and alle-
gedly effective and probably it is not important that weak and unrecognised universities
give those positions to weakly prepared candidates. In turn followers of the existing sys-
tem support it, emphasising that it ensures clear criteria of a scientific promotion, requ-
irements concerning a degree of a habilitated doctor just equal enough in the whole co-
untry thanks to the supervision of the Central Commission for Degrees and Titles, which
guarantee to keep a common high level of requirements, and the conferring of a scientific
title of a professor of science by the President of the Republic of Poland is an ennoblement
for the whole scientific society and especially for nominated candidates. It is emphasised
that the aim of activities of good scientists is to find truth and make scientific researches
and in the consequence broad publication of their results in international scientific jour-
nals and not loss of time to overcome successive stages of a scientific carrier. It happens
in their case somehow by chance.

Who is right? Surely, the one and the others. Each of them has his/her own experien-
ces. While the first approach in extreme cases can lead to a reduction of requirements and
admitting people unsuitably prepared to independent scientific activeness and in the con-
sequence to mistakes in the creation of a young scientific cadre, the second one as con-
servative can limit young researchers and discourage them to academic carriers, howe-
ver, not letting by many trials to a groundless promotion of people who have found them-
selves by chance in a scientific society.

Those who have got to science, particularly do not mind of any of those models. One
can carry out interesting researches, publish their results and on their basis make a PhD
thesis and then a habilitation and a visit in the President Palace, most often in the com-
pany of the closest relatives can surely be an important event in a history of a family.
However, there should be no other additional requirements and difficulties in taking aca-
demic positions. Moreover, it is worth taking into consideration, analogically to other ca-
ses when a nomination is given by the President of Polish Republic (eg. judges, generals),
the consequent introduction for titular professors of the retirement (keeping a full salary)
after the end of their professional carrier, not the necessity of dismissing them from work
when they achieve the pensionable age. The discussion lasts, and a legislator should fi-
nish it by making a clear-cut and durable law. 

Lately, from the initiative of the Ministry of Science and Higher Education the range of
that discussion has been broadened. For at least 15 years the basic stream of young can-
didates for scientific societies have been participants of PhD studies. The three-level uni-
form way of education having being introduced for a few years in the whole Europe inc-
lude those studies as the third stage of education. At present in Poland over 30 thousand
people study at PhD studies and it is assumed that during next years their number can be
increased to 100 thousand. Surely it requires also special and detailed analyses. While
earlier this type of studies was regarded as an elitist one, now and especially in the ne-
arest future their egalitarianism requires new solutions. 

It is sure that not all their graduates will find an occupation in a scientific society, so
it becomes obvious that making a PhD thesis, confirming a scientific degree, cannot be
their aim. It has been settled that graduates achieve a certificate confirming the gradu-
ation from those studies and not necessarily must make a scientific PhD thesis. 

What are then reasons of undertaking such studies? On the one hand given persons
want to raise a level of their own education and increase personal chances on a job mar-
ket. On the other hand an individual economic entity operating on that market makes a se-
lection of candidates to more difficult professional tasks, seeking for graduates who are
the best educated and prepared for that aim. In the 19th century a French philosopher, a
creator of sociology and one of main representatives of French positivism, Auguste Comte
worked out fundamentals of divisions of science into disciplines. Surely it was conducive
to its development. At the same time it became the reason of the creation of numerous
fields of knowledge between disciplines which development was neglected in many ca-
ses. It is certainly one of reasons of dynamic undertaking of inter- and multidisciplinary
scientific problems in the 21st century. In turn it must be reflected in a subject matter of
undertaken third-level PhD studies. 

So there is a problem – whether educate broadly and interdisciplinary, and thanks to
that superficially or just opposite – narrowly and deeply? It seems that it is not an alter-
native. One of an ancient philosophers Lucius Annaeus Seneca Philosophus used to say

“Learn, not to know more, but to know better”. It surely deals with all scientists, so tho-
se who make PhD theses in order to begin an academic career and confirm their scienti-
fic competence. One can imagine certainly without any problem that third-level studies
can prepare other participants to engineering, manager, industrial activeness or the ones
in state and local administration, military or diplomacy. It may deal also with education of
persons with very high competences to perform a mission having important meaning for
interests of the country and the society. In those cases high qualifications do not require
a confirmation through the achievement of a scientific degree.

Having such an approach one can agree with an egalitarian character of PhD studies
and at the same time one can point out the area for elitist education for outstanding gra-
duates from the second-level studies. On the hand it deals with scientists who develop cre-
atively their abilities and competences by active participation in scientific researches and
at the same time have essential input to the development of scientific discipline they go in
for achieving a scientific degree of a doctor of philosophy. On the other hand those who can
be prepared to hold important missions requiring interdisciplinary education can participa-
te in practical activities in a chosen area of activeness proving the preparation to take in-
dependent activities and full responsibility for their results. It is of course other diploma
than a doctorate in the field of science (confirming the achievement of a scientific degree),
although equivalent, confirming high competence outside the sphere of science and scien-
tific researches and achieving a suitable professional degree. There is already a precedent.
Yet a doctorate in arts has been established. It is necessary to act analogically, establishing
doctorates in other disciplines eg. state administration, diplomacy, military, engineering, in-
dustrial and manager activeness, not calling them, however, a scientific degree, and rese-
rved for graduates of third-level studies, who made a suitable work (however not a scien-
tific one) authorising to the achievement of such a high professional degree. 

The best graduates among mentioned groups will become elites. It is necessary to sup-
port them in taken activities by suitable and preferential, but a competitive system of
grants, scientific and professional stages and the access to multidirectional education in
the country and abroad, however without a segregation for better and worse yet at the
beginning of the third-level studies, but after showing their sufficient enough achieve-
ments during their duration. 

It seems that an existing network of academic universities and scientific institutions
is enough to take such activities without the need of the creation of special and new in-
stitutions for that aim. However, it is necessary to take into consideration which of those
units will achieve rights for conferring suitable professional degrees connected with the
graduation from the third-level studies and what administrative unit of the State will give
those rights. 

A problem is interesting, innovative and surely is worth vivid discussing in the scien-
tific society. Such a discussion has been taken in the forum of the Main Board of Higher
Education. I encourage also the Readers of our Journal to the participation in it and count
on a vivid reply. Our Journal is at a disposal of the Readers, especially in relation to the
third-level education in the field of materials science and engineering. 

Prof. Leszek A. Dobrzański Dr hc
Editor-in-Chief of the AMSE

Gliwice, in March 2007
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