Volume 63

Issue 1
September 2013
Pages 1-48

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

Editorial Council

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 - Worcester, USA
Prof. Thomas Neitzert — Auckland, NEW ZELAND
Prof. Jerzy Nowacki - Szczecin, POLAND
Prof. Ming-Jen Tan - Singapore, SINGAPORE

Associated Editors Team

PRODUCTION EDITOR
Ms Marzena Kraszewska, MA - Gliwice, POLAND

TEAM SECRETARY
Dr Matgorzata Dziekonska — Gliwice, POLAND
Dr Jarostaw Mikuta - Gliwice, POLAND

THEMATIC AREA EDITORS
Dr Mirostaw Bonek - Gliwice, POLAND
Dr Klaudiusz Gotombek - Gliwice, POLAND
Dr Krzysztof Lukaszkowicz — Gliwice, POLAND
Dr Bogustaw Ziebowicz — Gliwice, POLAND

STATISTICAL EDITOR
Dr Daniel Pakuta — Gliwice, POLAND

LANGUAGE EDITOR
Dr Janusz Madejski — Gliwice, POLAND

Editorial Assistance

Dr Ludwina Zukowska — Gliwice, POLAND

Ms Magdalena Kujawa, MSc - Gliwice, POLAND
Ms Magdalena Macek, MSc - Gliwice, POLAND
Ms Barbara Nieradka, MSc - Gliwice, POLAND
Ms Magdalena Szczesna, MSc - Gliwice, POLAND

Reading Direct Editors

Dr Marek Sroka, MSc - Gliwice, POLAND
Mr Adam Jagietto, MSc - Gliwice, POLAND

Editorial Key Reviewers Committee

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. Georgiy Drapak — Khmelnitsky, UKRAINE

Volume 63 International Scientific Journal
Issue 1 published monthly by the
September 2013 World Academy of Materials
Pages 1-48 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.
Prof.
Prof.
Prof.

Jan Dutkiewicz — Cracow, POLAND

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

Marek Hetmanczyk - Katowice, POLAND
Hong Hocheng - Hsinchu, TAIWAN

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 Kneissl - Leoben, AUSTRIA

Ivars Knets - Riga, LATVIA

Janez Kopaé Dr hc - Ljubljana, SLOVENIA
Piotr Kula - Lodz, POLAND

Krzysztof J. Kurzydtowski Dr hc — Warsaw, POLAND
Karl Kuzman - Ljubljana, SLOVENIA
Eugeniusz kagiewka — Katowice, POLAND
Bogustaw Major — Cracow, POLAND

Cemal Meran - Denizli, TURKEY

Stanistaw Mitura Dr hc - Koszalin, POLAND
Ryszard Nowosielski — Gliwice, POLAND
Abraham Atta Ogwu - Paisley, UK

Jerzy Pacyna - Cracow, POLAND

Lucjan Pajak — Katowice, POLAND

Peter Paléek - Zilina, SLOVAK REPUBLIC
Fusheng Pan - Chongging, CHINA

Jan Pilarczyk - Gliwice, POLAND

Wojciech Przetakiewicz — Warsaw, POLAND
Maria Richert — Cracow, POLAND

Maria H. Robert — Campinas, BRAZIL

Mario Rosso — Turin, ITALY

Stanislav Rusz - Ostrava, CZECH REPUBLIC
Yuriy Shalapko — Khmelnitsky, UKRAINE

Jan Sieniawski — Rzeszow, POLAND

Paul Siffert — Strassburg, FRANCE

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

Jerry Sokolowski — Windsor, CANADA

Mirko Sokovi¢ - Ljubljana, SLOVENIA
Antonio Sousa - Fredericton, CANADA
Jerzy Stobrawa - Gliwice, POLAND

Vasco Teixeira — Braga, PORTUGAL

Miklos Tisza — Miskolc, HUNGARY

Jose M. Torralba Dr hc - Madrid, SPAIN
Laszlo Toth — Miskolc, HUNGARY

Algirdas V. Valiulis - Vilnius, LITHUANIA
Tadeusz Wierzchon — Warsaw, POLAND
Abdalla Wifi — Cairo, EGYPT

Wiadystaw K. Witosinski 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
Marian Zenkiewicz — Bydgoszcz, POLAND
Marcel iitﬁansky - Bratislava, SLOVAK REPUBLIC


http://www.acmsse.com

World Academy of Materials
and Manufacturing Engineering

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

Association of Computational Materials Science
acmssse|  and Surface Engineering

Financial support

The efforts to achieve the financial support of the Journal in 2013 from
the Ministry of Science and Higher Education in Poland have begun.

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 included in the reference list of the Polish
Ministry of Science and Higher Education (9 points]. The Journal is
cited by Abstracting Services such as:

DoaJgEEs  Google
=3

Journalseeker

& libsearch

Dragon

] F CH'S
PERICODICALS DIRECTORY

gjmmam

SCOPUS" for scientrfic infermation only

The procedure of its registration in the databases of Compandex,
CiteSeer, GetCited, Web of science, Engineering Village, Public
Knowledge Project, Edith Cowan University’s Institutional Repository,
Journals Online and Inspec 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
% EI====) u. Jagielloriska 21
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. Zwycigstwa 28, 44-100 Gliwice, Poland
Account number/IBAN CODE: PL76105012981000002300809767
Swift code: INGBPLPW

Gliwice — Sao Paulo - Athens — Osaka — Doha — Worcester — Auckland
— Szczecin - Singapore

® 2013 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.

Professor

Leszek A. Dobrzanski M Dr hc
Editor-in-Chief of the AMSE
President of the WAMME 3
President of the ACMSSE .

..‘- Iv -
ey

Dear Readers,

As usual we hand over a few next scientific papers for reading.

In the first working day of September 2013 the very important decisions for
the Authorities of the Association of Computational Materials Science and
Surface Engineering were made. It was decided that from that moment the
Association as an independent non-governmental organisation, changed its
seat and would start completely independent organizational and publishing
activity, without the official patronage of any scientific research institution,
in particular the Silesian University of Technology in Gliwice, Poland. One of
the reasons is the fact that the number of these scientific institutions in
Poland and other countries of the World is much larger, which does not
justify favouring any of them. The Authorities of the Association, as a JAMME
journal publisher, evaluate that it may have a positive impact on the devel-
opment of the scope of activity and further enhance the achievements and
the Society and the Journal in the future. These important decisions are the
cause of several days delay in publishing the Journal issue.

We wish a nice reading.
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Authors: R. Dziurka, J. Pacyna and T. Tokarski in the paper entitled
“Effect of heating rate on the phase transformations during tempering
of low carbon Cr-Mn-Mo alloy steel” on a page 13 present the effect of
heating rate to the tempering temperature on the microstructure and
properties of lath martensite tempered at a various temperatures was
studied in literature from point of the cemntite precipitations view. It has
been shown that cementite dispersion is finer and more uniform in the
rapidly heated and tempered than in the slowly heated and tempered
specimen. The aim of this work is to investigate the effect of heating
rate on the phase transformations during tempering. The investigations
of phase transformations during tempering of the low carbon steel were
made on the grounds of dilatometric curves recorded during heating
from as-quenched state. Heating to isothermal holding at 350°C was
made with two different heating rates (100°C/s and 5°C/s) and was
performed by use of the L78 R.L.T.A. dilatometer made by Linseis. The
investigations of phase transformations during continuous heating from
as-quenched state were performed by use of the DT 1000 dilatometer
made by Adamel. It is possible to reduce probability of the occurrence
of some phase transformations in favour of others. The difference in
advancement of the various phase transformations can effect on
various mechanical properties of the steels. The obtained information
may be used to design new technologies of steels tempering.
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