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PREFACE

Distinguished WAMME Fellows!
Dear Delegates of AMME Conference!
Ladies and Gentlemen!

Today we hand to you a special issue. It is just 20 years ago when the initiative of the organisation of
the International Scientific Conferences on Achievements in Mechanical and Materials Engineering,
commonly known as AMME began. It is not trivial to say that progress in many fields of technology is
dependent from making available newer materials, meeting better the utility requirements of products and their
components manufactured from them. This was so in primeval times of human civilization, and not without
reason it was said about the Stone Age, in which stone was used for the production of tools, in ancient times,
the most durable products such as the Sphinx survived thousand years, in the Middle Ages, when it turned out
that not all products can be produced because there are no suitable materials, as in a case of some inventions of
Leonardo da Vinci, or finally at present when materials on demand that meet the full set of required strength
and utility properties are expected. It was not so obvious to all 20 years ago. We started the organization of, as
it turned out, very successful series of conferences AMME to make mechanical engineers aware to what extent
a market success of machines and devices designed by them and their reliability and durability depend on the
proper selection of material for each component of a machine or a device. It is not so clear and
methodologically easy to decide which of over 100 thousand of engineering materials should be used in each
case. It cannot be done by relying only on the memory of a constructor. On the other hand, a material engineer
cannot produce materials, not taking into consideration who and what for will use them. It is therefore
necessary to familiarize mutually in details with needs and conditions. The past 20 years showed that the
assumptions were correct and the goal was achieved. This is confirmed by five thousand delegates of these
conferences altogether, sometimes organized in the framework of Worldwide Congresses on Materials and
Manufacturing Engineering and Technology COMMENT, which name suggests that they were a kind of a
commentary of the scientific society on a present situation of mechanical engineering, materials engineering
and in general manufacturing engineering, as well as other conferences mainly Contemporary Achievements in
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Mechanics, Manufacturing and Materials Science CAM3S. Delegates have arrived to the subsequent AMME
conferences from 55 countries of the world and hundreds of universities and other research institutions. Nearly
two thousand papers and communications, usually published in an extended form in scientific journals have
been presented. The next two thousand works have been presented at poster sessions. This is a huge contentrelated output of those conferences. I thank all those who contributed to it for their work, efforts and
congratulate all the scientific successes with which they would like to share at those conferences. Heated
discussions and private meetings, in which many friendships, many realized research projects, including the
international ones, many scientific stages and many ideas of common activeness arose, were often extremely
valuable. This contribution cannot be overestimated. Some of the delegates have begun to come to those
conferences as PhD students, and today they are Professors, Deans, Rectors and still try to participate if their
duties do not prevent them from that. Some of the Outstanding Delegates unfortunately passed away, but the
memory of their greatness and commitments to the science lives among us. Many of them serve as our models
to follow. And we are grateful to the Providence that we were able to meet them, which is undoubtedly one of
the achievements of those conferences.

On 9th to 12th September 2012 in Kołobrzeg, Poland the 20th Jubilee International Scientific Conference
on Achievements in Mechanical and Materials Engineering "AMME'2012 will take place. As usual, we expect
about 200 delegates from dozens of countries from all continents. I am convinced that it will be as usual an
important and valuable content-relatedly meeting of scientists. I wish you all fruitful debates and a pleasant
stay in Poland.

Prof. Leszek A. Dobrzański M. Dr hc
Chairman of the AMME Conferences
President of the WAMME
President of the ACMS&SE
Editor-in-Chief of the JAMME and AMSE

Gliwice - Kołobrzeg, in September 2012
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Achievements of Mechanical and Materials Engineering AMME’2012

The Laureates of the Honorary Awards of 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 engineering:

Prof. Marcel Hubert Van de Voorde (Belgium)

1997

Prof. Frank William Travis (Scotland)

1998

Prof. Jose Manuel Torralba Castillo (Spain)

1999

Prof. Maria Helena Robert (Brazil)

2000

Prof. Saleem Mahammed Sarwar Jang Hashmi (Ireland)

2000

Prof. Boris Ivanov Tomov (Bulagria)

2000

Prof. Yoseph Katz (Israel)

2001

Prof. Janez Kopac (Slovenia)

2001

Prof. Marcel Zitnansky (Slovakia)

2001

Prof. Belén Levenfeld (Spain)

2002

Prof. Mario Rosso (Italy)

2002

Prof. Božo Smoljan (Croatia)

2002

Prof. Jaroslav Koutsky (Czech Republic)

2003-2005

Prof. Yuriy Rudavskiy (Ukraine)

2003-2005

Prof. Yong Taek Im (South Korea)

2003-2005

Prof. Paul Siffert (France)

2003-2005

Prof. Jerry Sokolowski (Canada)

2006

Prof. Spillios Fassois (Greece)

2006

Prof. Toshio Haga (Japan)

2006

Prof. Gregorij M. Drapak (Ukraine)

2007

Prof. Ming-.Jen Tan (Singapore)

2007

Prof. Prasad K.D.V. Yarlagadda (Australia)

2007

Prof. Hong Hocheng (Taiwan)

2008

Prof. Franc Cus (Slovenia)

2008

9

Preface

Prof. Gilmar Batalha (Brazil)

2009

Prof. Emin Bayraktar (France)

2009

Prof. Stanislav Rusz (Czech Republic)

2009

Prof. Rudolf Kawalla (Germany)

2010

Prof. Mirko Sokovic (Slovenia)

2010

Prof. Zinoviy Stotsko (Ukraine)

2010

Prof. Ana Maria Fernandez (Spain)

2011

Prof. Kim Ill-Soo (Korea)

2011

Prof. Borut Kosec (Slovenia)

2011

Prof. Sadek Absi-Alfaro (Brazil)

2012

Prof. Cemal Meran (Turkey)

2012

Prof. Abdalla Wifi (Egypt)

2012

The Laureates of the Great Honorary Award of the World Academy of Materials and Manufacturing
Engineering for outstanding achievements in the promotion of scientific cadres and the development of
international scientific co-operation in the field of materials and manufacturing engineering:

Prof. Maria Helena Robert (Brazil)

2012

Prof. Toshio Haga (Japan)

2012

Prof. Leopold Jeziorski (Poland)

2012

Prof. Jerry Sokolowski (Canada)

2012

Prof. Abdalla Wifi (Egypt)

2012

Prof. Prasad K.D.V. Yarlagadda ( (Australia)

2012

Wojciech Waleczek
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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 3

rd

prize at the 7th F. Liszt International Piano Competition
„Premio Mario Zani” in Parma, Italy (2000),

• The

semi-inalist of the 53rd F. Busoni International Piano
Competition in Bolzano, Italy (2001),

• The inalist and the best Polish participant of the 2

nd

F. Liszt
International Piano Competition in Wrocław, Poland (2002),

• The

2nd prize at the Young Musicians` Festival in Gdansk,
Poland (2002),

• The

inalist of the 9th International Piano Competition
„Citta di Pinerolo”, Italy (2003),

• The

inalist of the 43rd European Piano Competition
“Arcangelo Speranza” in Taranto, Italy (2005),

• The 3

rd

prize at the 6th International Piano Seiler Competition in
Palermo, Italy (2005),

• The 3

rd

prize at the 3rd F. Liszt International Piano Competition
in Wrocław, Poland (2005).

Wojciech Waleczek – is an acclaimed Polish pianist
known for his non-compromising approach to piano
performance. Artist, born in 1980, has been pursuing
a robust concert career playing symphonic concerts as
well as solo and chamber recitals worldwide.
He has graduated with a distinction from the Karol
Szymanowski Academy of Music in Katowice in
a 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.

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,
Koszalin, Lublin, Opole, Pomeranian, Rzeszow, Torun,
Szczecin, Wroclaw, 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, Chang Joon-Gun, S. Chrzanowski,
M. Gawronski, Cz. Grabowski, I. Hobson J. Kosek, M. Lebel,
O. Palymsky, M. Pijarowski, W. Rajski, J. Rogala, Z. Rychert,
J. Salwarowski, M. Smolij, R. Silva, M. Sugar, P. Veneri,
M. Wolniewski, J. M. Zarzycki.
Wojciech Waleczek gives a lot of concerts in Poland and
abroad. He has performed in the European Union, Switzerland, Moldova, Russia, Jordan, Canada, Japan, the USA, Bosnia
and Herzegovina, Palestina and Iran, 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.

CONCERT PROGRAMME:
Józef Nowakowski (1800-1865)
Piano Quintet in E-flat Major, op. 17
• Allegro vivace
• Presto vivace
• Romance: Andante
• Rondo: Allegro

Wojciech Waleczek - piano
MULTICAMERATA Chamber Ensemble:
Izabela Bogusz – violin
Marta Wroniszewska – viola
Karol Wroniszewski – cello
Henryk Giza – double bass, artistic director

The MULTICAMERATA Chamber Ensemble gave its irst
concert on 15th September 1991 as part of a series of concerts
called Sunday Palace Concerts, held at the Golden Hall of
the newly restored Dąmbski Palace in Toruń. Since then the
ensemble has given over 600 concerts both in Poland and
abroad. In Poland it has performed at the Royal Castle in Warsaw,
the National Philharmonic, the Adam Mickiewicz Hall and the
Grand Theatre in Poznań, the Castle of the Pomeranian Princes
and many other venues. The ensemble has also given concerts in
many towns and cities in Germany, France, Spain, Italy, Holland,
Lithuania, Latvia, Estonia, Russia, Sweden, Finland, Great Britain
and the Vatican.
In 1993, in order to pay tribute to Toruń’s most prominent
citizen, Nicholas Copernicus and to commemorate the 520th
anniversary of his birth, the 450th anniversary of his death
and the publication of the irst edition of “De Revolutionibus”,
the Multi Camerata organised a great concert tour called
“Hommage à Copernic”, visiting the Polish and Italian towns
that had welcomed the great astronomer. Also in 1993 the
ensemble recorded the irst album with music by Handel,
Janiewicz, Koszewski and Lutosławski.
In 1999, to commemorate the 150th anniversary of Frederic Chopin’s death, the MULTICAMERATA organized a European
concert tour, performing in France, Spain, Sweden, Lithuania
and Latvia. The concerts were unusual because pianists living
in the countries where concerts were held performed with the
ensemble. In 2001, to celebrate its 10th anniversary, the
MULTICAMERATA toured nine Baltic countries under the
auspices of the Polish Ministry of Foreign Afairs. The tour

The Multicamerata
was inaugurated on 16th October 2001 at the National
Philharmonic in Vilnius and then continued at the R. Wagner
Concert Hall in Riga, the Townhall in Tallinn, the Ermitage
Museum in Saint Petersburg, the Church on the Rock in Helsinki,
the Strindberg Theatre in Stockholm, Kompagna in Copenhagen and the Museum fur Volkerkunde in Hamburg. As a part of
the same tour the MULTICAMERATA also performed in London
and Edinburgh.
In 2006, to celebrate its 15th anniversary, the MULTICAMERATA toured to eight Baltic countries. The ensemble’s
repertoire comprises compositions by classic composers,
J. S. Bach, F. Handel, A. Vivaldi. W. A. Mozart but specializes
in music by 19th and 20th-century Polish composers.
The MULTICAMERATA is the founder and organiser of the
PROBALTICA Music and Art Festival of the Baltic Countries.
The main aim of the festival is to initiate co-operation, especially in the ield of music and ine arts, as well as to present the
cultural heritage of all the participating Baltic countries. During
the sixteen editions of the festival we have had the pleasure
to welcome over 5,000 artists. In 2003 the irst regular editions
of the PROBALTICA Festival were held in Lithuania and Sweden.
The MULTICAMERATA has co-operated with the Swedish
Gotlands Blasarkvintett for ten years. During the twenty one
years of performing the ensemble has recorded eleven CDs and
has made numerous radio and TV recordings.
In 2010, to celebrate bicentenary of Chopin`s and Schumann`s
birth, The MULTICAMERATA together with Wojciech Waleczek
toured to Toruń, Grudziądz, Cracow, Leszno, Leipzig, Vilnius
and Vienna.

ORGANISERS OF THE CONFERENCE

World Academy of Materials and Manufacturing Engineering, Gliwice, Poland
Metallic Materials Section of the Materials Science Committee of the Polish Academy of Sciences, Gliwice, Poland
Association of Computational Materials Science and Surface Engineering, Gliwice, Poland

SCIENTIFIC CO-OPERATION:
Institute of Engineering Materials and Biomaterials of the Silesian University of Technology, Gliwice, Poland

PATRONAGE OF:
Prof. Bogusław Major
Chairman of the Materials Science Committee of the Polish Academy of Sciences

PROGRAMME COMMITTEE OF THE CONFERENCE
Prof. Leszek A. Dobrzański (Chairman)
Prof. Sadek C. Absi-Alfaro
Prof. Jože Balič
Prof. Dorel Banabic
Prof. Andrzej Barbacki
Prof. Mohi El Baradie
Prof. Tadeusz Bołd
Prof. Moustafa A. Chaaban
Prof. Lubomir Čižek
Prof. Marek Dollar
Prof. Antonio Donnarumma
Dr Giampaolo E. D'Errico

Brazil
Slovenia
Romania
Poland
Ireland
Poland
Egypt
Czech Republic
USA
Italy
Italy

Poland

Prof. Renato Esposito
Prof. Mohammed Es-Souni
Prof. Spilios D. Fassois
Prof. Swadhin K. Ghosh
Prof. A.M.S. Hamouda
Prof. M.S.J. Hashmi
Prof. Adam Hernas
Prof. Marek Hetmańczyk
Prof. Lauri Holappa
Prof. Werner Hufenbach
Prof. David Hui

Italy
Germany
Greece
Germany
Qatar
Ireland
Poland
Poland
Finland
Germany
USA
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Prof. J. Barry Hull
Prof. Leopold Jeziorski
Prof. Jerzy Jędrzejewski
Prof. Krzysztof Jemielniak
Prof. Yosef Katz
Prof. Jan Kazior
Prof. Ivars Knets
Prof. Janez Kopač
Prof. Józef Koszkul
Prof. Jaroslav Koutský
Prof. Ryszard Kozłowski
Prof. Piotr Kula
Prof. Taduesz Kulik
Prof. Krzysztof Kurzydłowski
Prof. Karl Kuzman
Prof. W.B. Lee
Prof. Xoan Leiceaga Baltar
Prof. Belen Levenfeld
Prof. Andrzej Lis
Prof. Jerzy Lis
Prof. Eugeniusz Łągiewka
Prof. Jan Marciniak
Prof. Alberto Molinari
Prof. Andrew Y.C. Nee
Prof. Zygmunt Nitkiewicz
Prof. Jerzy Nowacki
Prof. Ryszard Nowosielski
Prof. Takahiro Ohashi
Prof. Arne Olsen
Prof. Maurizio Orlando
Prof. Jerzy Pacyna
Prof. Roman Pampuch
Prof. Fusheng Pan
Prof. Arrigo Pareschi
Prof. Aage Pedersen

United Kingdom
Poland
Poland
Poland
Israel
Poland
Latvia
Slovenia
Poland
Czech Republic
Poland
Poland
Poland
Poland
Slovenia
China-Hong Kong
Spain
Spain
Poland
Poland
Poland
Poland
Italy
Singapore
Poland
Poland
Poland
Japan
Norway
Italy
Poland
Poland
China
Italy
Denmark
Prof. Marcel Žitňansky

Prof. Jan Pilarczyk
Poland
Prof. Witold Precht
Poland
Prof. Victor Prokhorenko
Ukraine
Prof. Wojciech Przetakiewicz
Poland
Prof. Rezende Gomes dos Santos
Brazil
Prof. Manuel Pereira dos Santos
Portugal
Prof. Maria Helena Robert
Brazil
Prof. Mario Rosso
Italy
Prof. Yong-Taek Im
South Korea
Prof. Jan Sieniawski
Poland
Prof. Bozo Smoljan
Croatia
Prof. Jerry H. Sokolowski
Canada
Prof. Mirko Soković
Slovenia
Prof. Peter Stanley
United Kingdom
Prof. Zinoviy Stotsko
Ukraine
Prof. Madya Shamsuddin Sulaiman
Malaysia
Prof. Danuta Szewieczek
Poland
Prof. Jan Szajnar
Poland
Prof. Jerzy Świder
Poland
Prof. Boris Tomov
Bulgaria
Prof. José Torralba
Spain
Prof. Laszlo Tóth
Hungary
Prof. George Totten
USA
Prof. Frank W. Travis
United Kingdom
Prof. Algirdas Vaclovas Valiulis
Lithuania
Prof. Alejandro Varez
Spain
Prof. Marcel H. Van de Voorde
Belgium
Prof. Rafi Wertheim
Israel
Prof. Abdalla S. Wifi
Egypt
Prof. Bekir Sam Yilbas
Saudi Arabia
Prof. Józef Zasadziński
Poland
Prof. Przemysław Zagierski
Norway
Prof. Andrzej Zieliński
Poland
Prof. Josef Zrnik
Slovak Republic
Prof. Marian śenkiewicz
Poland
Slovak Republic
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CONFERENCE ORGANISING TEAM
Prof. Leszek A. Dobrzański
Ms Marzena Kraszewska, MA
Dr Mirosław Bonek
Dr Małgorzata Dziekońska
Dr Klaudiusz Gołombek
Ms Katarzyna Gołombek, MA
Dr Eugeniusz Hajduczek
Dr Krzysztof Lukaszkowicz
Dr Janusz Mazurkiewicz
Dr Daniel Pakuła
Prof. Wojciech Sitek
Dr Adam Zarychta
Mr Piotr Zarychta, MSc

AMME Conference Chairman
Secretary
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member

AUXILIARY TEAM
Dr Wojciech Borek
Ms Justyna Hajduczek-Jarka, MSc
Mr Adam Jagiełło, MSc
Dr Jarosław Konieczny
Mr Grzegorz Krawczyk, MSc
Dr Marek Kremzer
Ms Marta Nowakowska, MA
Dr Janusz Madejski
Dr Jarosław Mikuła
Dr Magdalena Polok-Rubiniec
Dr Marek Sroka
Mr BłaŜej Tomiczek, MSc
Dr Jacek Trzaska
Mr Jacek Zacłona, MSc

Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member
Member

Organisers, Committees and Accompanying Events of the Conference
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ACCOMPANYING EVENTS

•

Handing honorary awards of the Prof. Fryderyk Staub Golden Owl for 2012 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 2012

•

Handing the Great Honorary Award of the World Academy of Materials and Manufacturing Engineering
for outstanding achievements in the promotion of scientific cadres and the development of international
scientific co-operation in the field of materials and manufacturing engineering.

•

Handing the Amber Owl Honorary Award of the World Academy of Materials and Manufacturing
Engineering for outstanding achievements in the international scientific co-operation in the field of
materials and manufacturing engineering.

•

Handing the Jubilee Diploma of the World Academy of Materials and Manufacturing Engineering for
outstanding achievements in the scientific co-operation in the field of materials and manufacturing
engineering.

•

The Bidisciplinary Occasional Scientific Session BOSS'2012

•

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

•

Training on "Modern Engineering Materials and Nanomaterials" in the framework of INFONANO
Project on “Opening and development of BSc and PhD studies in the field of nanotechnology and
materials science” co-founded by the European Union from financial resources of the European Social
Fund

ADDRESS OF THE CONFERENCE

th

20 Jubilee International Scientific Conference on
"Achievements in Mechanical and Materials
Engineering" AMME’2012

Until 9th September 2012
AMME’2012 Conference 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:
amme.info@polsl.pl
Home page:
http://www.amme.pl

BANK ACCOUNT NUMBER

Account
name

Stowarzyszenie Komputerowej
Nauki o Materialach i Inzynierii
Powierzchni, ul. Konarskiego 18a,
44-100 Gliwice, Poland

Bank name

ING Bank Slaski

Bank address

ul. Zwyciestwa 28, 44-100 Gliwice,
Poland

Account
PL76105012981000002300809767
number/
(PLN)
IBAN CODE
Swift code

INGBPLPW

Required
remark

AMME'2012, delegate's first and last
names, registration no.

Taxpayer
identification 631-24-70-612
number (NIP)
CONFERENCE VENUE
The Conference Rooms of Marine Hotel & Ultra
Marine
th

in

Kołobrzeg

in

the

period

th

9 September-12 September 2012
OFFICIAL LANGUAGE
Since 9th September 2012
Marine Hotel & Ultra Marine
ul. Sułkowskiego 9
78-100 Kołobrzeg, Poland
Phone: +48 94 35 34 111
E-mail: rezerwacja@marinehotel.pl

English

PROCEEDINGS
Conference Proceedings are handed
over to participants at the registration.

of
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Main information on organisation of the AMME'2012 Conference

PRESENTATIONS TIME LIMITS

General time limits of presentations are as
follows:
opening lectures – 15 minutes,
award holders’ lectures – 15 minutes,
plenary lectures – 15 minutes,
general lectures – 15 minutes.

They can be changed by the Organising
Committee. Discussions will follow all presentations
in a session within its time span.

MULTIMEDIA DESK
Multimedia desk will assist all speakers with
multimedia projectors.

POSTER SESSIONS
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.

REGISTRATION
9th September 2012 at 1600 - 1900
Reception - Marine Hotel & Ultra Marine in
Kołobrzeg
ACCOMMODATION, TRANSPORTATION
AND MEALS
Since 9th September-12th June 2012
Marine Hotel & Ultra Marine
ul. Sułkowskiego 9
78-100 Kołobrzeg, Poland
Phone: +48 94 35 34 111
E-mail: rezerwacja@marinehotel.pl

Organisers ensure accommodation and meals for
the delegates of the AMME'2012 on 9th (supper) 12th (lunch) September 2012 in the Marine Hotel in
Kołobrzeg. Rooms in Kołobrzeg should be left till
12:00. Luggage should be left in the left luggage
office of the reception of the Hotel.
ADDITIONAL ACCOMMODATION
In order to book a room in the Marine Hotel in
Kołobrzeg before 9th September and/or keep it on
12th September 2012 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 AMME’2012
SUNDAY
9th September 2012
Special Day schedule

MONDAY
10th September 2012
07:30 – 09:00
Breakfast
09:45 – 10:00
Bus transfer to the Regional
Cultural Centre in Kołobrzeg
10:00 – 10:45
Opening Ceremony in the Spectacular Hall
in the Regional Cultural Centre in Kołobrzeg
Plenary Session 1
10:45 – 11:30
Concert
Spectacular Hall in the Regional Cultural Centre in Kołobrzeg
11:30 – 11:45
Technical break
11:45 – 13:00
Plenary Session II
Spectacular Hall in the Regional Cultural Centre in Kołobrzeg
13:00 – 13:15
Bus transfer to the Marine Hotel
13:15 – 15:00
Lunch
15:00 – 16:45
Training Session A
Room A

16:00 – 19:00
Reception
Marine Hotel
in Kołobrzeg

15:00 – 16:45
Poster Session I
Poster Room

16:45 – 17:15
Coffee break
17:15 – 19:00
Training Session B
Room A

17:15 – 19:00
Poster Session II
Poster Room

19:00 - 20:15
Bus transfer to Amber Palace Hotel in Strzekęcino

20:00 - 22:00
Welcome and Cocktail Dinner

20:15 - 22:45
Banquet Dinner in Amber Palace Hotel in Strzekęcino*
(official dress)
22:45 - 00:00
Bus transfer to the Marine Hotel

* only for delegates who have received the special invitations

19

General AMME’2012 Conference Timetable

CONFERENCE TIMETABLE

09:00 – 10:45
Training
Session C
Room A

TUESDAY
11th September 2012

WEDNESDAY
12th September 2012
Special Day schedule

07:30 – 09:00
Breakfast

07:30 – 09:00
Breakfast

09:00 – 10:45
Poster Session III
Poster Room

09:00 – 10:45
General Assembly of
WAMME
Room C

10:45 – 11:15
Coffee break

11:15 – 13:00
Training Session D
Room A

11:15 – 13:00
Poster Session IV
Poster Room

13:00 – 14:30
Lunch
14:30 – 15:15
Plenary Session III
Room B
15:15 – 16:00
Plenary Session IV
Room B
16:00 – 17:00
The Bidisciplinary Occasional Scientific Session
BOSS'2012
Room B
17:45 – 18:00
Bus transfer to the marina
18:00 - 20:00
Catamaran cruise in the Baltic Sea with the Folkloristic Dinner*
(informal and windproof dress)
20:00 – 20:15
Bus transfer to the Marine Hotel

09:00 – 10:45
Training Session E
Room A

09:00 – 10:45
Poster Session V
Poster Room

10:45 – 11:00
Coffee break
11:00 – 12:00
Plenary Session V
Room B
12:00 – 12:15
Closing Ceremony
Room B

12:15 – 12:45
Lunch
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9th September 2012

SUNDAY

Marine Hotel in Kołobrzeg

Time

Schedule

1600 – 1900

Registration - Marine Hotel in Kołobrzeg

2000 – 2200

Welcome and Cocktail Dinner - Marine Hotel in Kołobrzeg
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10th September 2012

MONDAY

Marine Hotel in Kołobrzeg
Regional Cultural Centre in Kołobrzeg

Time

Schedule

730 – 900

Breakfast

945 – 1000

Bus transfer to the Regional Cultural Centre in Kołobrzeg

1000 – 1045

Opening Ceremony and Plenary Session 1
in the Spectacular Hall of the Regional Cultural Centre in Kołobrzeg

1045 – 1130

Concert in the Spectacular Hall of the Regional Cultural Centre in Kołobrzeg

1145 – 1300

Plenary Session 2 in the Spectacular Hall of the Regional Cultural Centre in Kołobrzeg

1300 – 1315

Bus transfer to the Marine Hotel in Kołobrzeg

1315 – 1500

Lunch

1500 – 1645

Training Session A

1645 – 1715

Coffee break

1715 – 1900

Training Session B

1900 – 2015

Bus transfer to Amber Palace Hotel in Strzekęcino

2015 – 2245

Banquet Dinner in the Amber Palace Hotel in Strzekęcino

2245 – 0000

Bus transfer to the Marine Hotel

Poster Session I

Poster Session II
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Monday 10th September 2012

I. OPENING CEREMONY
PLENARY SESSION I
00

45

10 – 11

Spectacular Hall
Regional Cultural Centre in Kołobrzeg

Chairpersons:
Prof. Leszek A. Dobrzanski (Poland)
Prof. Maria H. Robert (Brazil)
Prof. Jerzy Nowacki (Poland)
I.1. Opening Address of Prof. Leszek A. Dobrzanski
President of the World Academy WAMME
Chairman of Programme and Organising Committees of the Conference
I.2. Handing the honorary awards of the Prof. Fryderyk Staub Golden Owl for 2012 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. Sadek Absi-Alfaro (Brazil)
Prof. Cemal Meran (Turkey)
Prof. Abdalla Wifi (Egypt)
I.3. Handing the Great Honorary Award of the World Academy of Materials and Manufacturing Engineering for
outstanding achievements in the promotion of scientific cadres and the development of international
scientific co-operation in the field of materials and manufacturing engineering
Prof. Maria Helena Robert (Brazil)
Prof. Toshio Haga (Japan)
Prof. Leopold Jeziorski (Poland)
Prof. Jerry Sokolowski (Canada)
Prof. Abdalla Wifi (Egypt)
Prof. Prasad K.D.V. Yarlagadda (Australia)
I.4. 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 2012
Dr Marcin Bilewicz (Poland)
I.5. Opening lecture
Prof. Boguslaw Major (Poland)
Functional cardio-biomaterials
I.6. Concert
Wojciech Waleczek – piano and Multicamerata Chamber Ensemble
Józef Nowakowski (1800-1865)
Piano Quintet in E-flat Major, op. 17
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II. PLENARY SESSION II
1145 – 1300

Monday 10th September 2012
Spectacular Hall
Regional Cultural Centre in Kołobrzeg

Chairpersons:
Prof. Emin Bayraktar (France)
Prof. Boguslaw Major (Poland)
Prof. Arkadiusz Mezyk (Poland)

II.1. Award holders’ lectures
Prof. Sadek Absi-Alfaro (Brazil)
Co-author: Huanca Cayo E. (Brazil)
Welding stability assessment in the GMAW-S process based on fuzzy logic by acoustic sensing from arc
emissions (1.31)

Prof. Cemal Meran (Turkey)
Friction stir weldabilty of steels (1.191)

Prof. Abdalla Wifi (Egypt)
Co-author: Abdelmaguid T. F. (Egypt)
Towards an optimized process planning of multistage deep drawing: An overview (1.139)

Dr Marcin Bilewicz (Poland)
Co-author: L.A. Dobrzanski (Poland)
Influence of phyllosilicates 2:1 on structure of polymer nanocomposites (1.116)
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III. TRAINING SESSION A

Monday 10th September 2012

1500 – 1645

Marine Hotel in Kołobrzeg
Room A

Chairpersons:
Prof. Sadek Absi-Alfaro (Brazil)
Prof. Abdalla Wifi (Egypt)
Prof. Pawel Zieba (Poland)

III.1. Robert M. H. (Campinas, Brazil)
Co-author: Jorge A. F. (Campinas, Brazil)
Processing and properties of AA7075/porous SiO2-MgO-Al2O3 composite (1.166)

III.2. Yarlagadda P. (Brisbane, Australia)
Co-author: Shirmohammadi M. (Brisbane, Australia)
Experimental study on mechanical properties of pumpkin tissue (1.126)

III.3. Bayraktar E. (Paris, France)
Co-authors: Zaimova D. (Sofia, Bulgaria), Katundi D. (Paris, France), Dishovsky N. (Sofia, Bulgaria)
Elastomeric matrix composites: effect of processing conditions on the physical, mechanical and viscoelastic
properties (1.69)

III.4. Kopac J. (Ljubljana, Slovenia)
Co-authors: Cebron M. (Ljubljana, Slovenia), Kosel F. (Ljubljana, Slovenia)
Effect of cutting on surface hardness and residual stresses for 12Mn austenitic steel (1.30)

III.5. Haga T. (Osaka, Japan)
Co-authors: Akitsu K. (Osaka, Japan), Kamakura K. (Osaka, Japan), Kumai S. (Yokohama, Japan), Watari H.
(Kiryu, Japan)
Strip casting using a single roll caster equipped with a scraper (1.12)
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MONDAY
POSTER SESSION I
1500 – 1645

10th September 2012
Poster Room

Session commissioners:
Dr Mariusz Krol (Poland)
Dr Marcin Staszuk (Poland)
A.1.

Baier A. (Gliwice, Poland), Majzner M. (Gliwice, Poland)
Application of feature based method in constructing innovative sheathing of railway wagons (1.55)

A.2.

Buchacz A. (Gliwice, Poland)
Formulating of reverse task of chosen class of mechatronic systems (1.137)

A.3.

Dobrzanska-Danikiewicz A.D. (Gliwice, Poland)
The development perspectives of Physical Vapour Deposition technologies (1.136)

A.4.

Dobrzanski L.A. (Gliwice, Poland), Szindler M. (Gliwice, Poland)
Sol gel TiO2 antireflection coatings for silicon solar cells (1.110)

A.5.

Jadhav U.U. (Hsinchu, Taiwan), Hocheng H. (Hsinchu, Taiwan)
A review of recovery of metals from industrial waste (1.127)

A.6.

Krzesinska M. (Gliwice, Poland)
Preparation and properties of carbon/carbon and polymer/carbon porous monolithic composites (1.131)

A.7.

Malecka J. (Opole, Poland)
Effect of Al2O3 and AlCrN coatings on 950°C cyclic oxidation behaviours of Ti-46Al-7Nb-0.7Cr-0.1Si-0.2Ni
intermetalics–based alloys (1.52)

A.8.

Malinowski P. (Cracow, Poland), Suchy J.S. (Cracow, Poland), Pater M. (Elblag, Poland)
SimulationDB – technological knowledgebase – new trend of data management (1.134)

A.9.

Meran C. (Denizli, Turkey), Sarikaya E. (Denizli, Turkey)
Investigation of the effects of various surface treatments on properties of plastic mold steels X40CrMoV5-1 (1.145)

A.10. Michalska-Cwiek J. (Gliwice, Poland)
Management assessment in Polish enterprises (1.111)
A.11. Nowacki J. (Szczecin, Poland), Zajac P. (Szczecin, Poland)
Mechanical properties of duplex steel welded joints in large-size constructions1.169
A.12. Opiela M. (Gliwice, Poland), Zalecki W. (Gliwice, Poland), Grajcar A. (Gliwice, Poland)
Influence of plastic deformation on CCT- diagrams of new-developed microalloyed steel (1.14)
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A.13. Pawlowski B. (Cracow, Poland)
Dilatometric examination of continuously heated austenite formation in hypoeutectoid steels (1.132)
A.14. Richert M. (Cracow, Poland), Richert J. (Cracow, Poland), Hotlos A. (Cracow, Poland), Perek-Nowak M. (Cracow,
Poland), Tokarski T. (Cracow, Poland), Skiba J. (Warsaw, Poland)
Microstructure of AgSnBi powder consolidated in reciprocating extrusion process (CEC) (1.189)
A.15. Sliwa A. (Gliwice, Poland)
Finite Element Method application for modeling of PVD coatings properties (1.108)
A.16. Stabik J. (Gliwice, Poland), Chomiak M. (Gliwice, Poland), Dybowska A. (Gliwice, Poland), Suchon L. (Gliwice, Poland)
Chosen manufacture methods of Polymeric Graded Materials with electrical and magnetic properties gradation
(1.58)
A.17. Staszewski M. (Gliwice, Poland), Myczkowski Z. (Gliwice, Poland), Bilewska K. (Gliwice, Poland), Rosinski R.
(Czestochowa, Poland), Lis M. (Gliwice, Poland), Czepelak M. (Gliwice, Poland), Kolacz D. (Gliwice, Poland)
High-energy milling as a method for obtaining tetragonal form of PbO (1.10)
A.18. Sulima I. (Cracow, Poland), Jaworska L. (Cracow, Poland), Figiel P. (Cracow, Poland)
Influence of processing parameters and different content of TiB2 ceramics on the properties composites by high
pressure–high temperature (HP-HT) sintering (1.188)
A.19. Szajnar J. (Gliwice, Poland), Sebzda W. (Gliwice, Poland), Stawarz M. (Gliwice, Poland), Wrobel T. (Gliwice, Poland)
Electromagnetic field impact on the structure of continuous casting of grey cast iron (1.133)
A.20. Tanski T. (Gliwice, Poland)
Surface layers on the Mg-Al-Zn alloys coated using the CVD and PVD methods (1.180)
A.21. Tisza M. (Miskolc, Hungary)
General overview of sheet incremental forming (1.141)
A.22. Walke W. (Gliwice, Poland), Paszenda Z. (Gliwice, Poland), Karasinski P. (Gliwice, Poland), Marciniak J. (Gliwice,
Poland)
TiO2 and SiO2 layer deposited by sol-gel method on the Ti6Al7Nb alloy for contact with blood (1.114)
A.23. Weszka J. (Gliwice, Poland), Szindler M.M. (Gliwice, Poland), Chwastek-Ogierman M. (Zabrze, Poland), Bruma M.
(Iasi, Romania), Jarka P. (Gliwice, Poland)
CLSM and UV-VIS researches on polyoxadiazoles thin films (1.107)
A.24. Wrobel G. (Gliwice, Poland), Rojek M. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland)
Influence of select parameters of drawing process on the expansive deposition of inner PE lining in pipelines (1.163)
A.25. Wrobel T. (Gliwice, Poland), Szajnar J. (Gliwice, Poland)
The influence of inoculants sort on pure Al structure (1.13)
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IV. TRAINING SESSION B
1715 – 1900

Monday 10th September 2012
Marine Hotel in Kołobrzeg
Room A

Chairpersons:
Prof. Toshio Haga (Japan)
Prof. Mirko Sokovic (Slovenia)
Prof. Leopold Jeziorski (Poland)

IV.1. Rosso M. (Torino, Italy)
Thixocasting and rheocasting technologies, improvements going on (1.128)
IV.2. Sokovic M. (Ljubljana, Slovenia)
Co-authors: Buksa T. (Rijeka, Croatia), Pavletic D. (Rijeka, Croatia)
Quality improvement of corrosion protection in the process of hot-dip galvanizing (1.54)
IV.3. Guskos N. (Athens, Greece)
Low concentration magnetic nanoparticle and localized magnetic centers in different materials: studies by FMR/EPR
method (1.170)
IV.4. Pacyna J. (Cracow, Poland)
Silicon influence on the microstructure formation at cooling rates lower than the critical rate (1.183)
IV.5. Richert M. (Cracow, Poland)
Co-authors: Ksiazek M. (Cracow, Poland), Palka P. (Cracow, Poland), Wawrzyniak S. (Siemianowice Slaskie,
Poland), Grzelka R. (Siemianowice Slaskie, Poland), Plonska-Niznik K. (Cracow, Poland)
Microstructure characterization of chromium carbides coatings deposited by thermal spraying processes (1.175)
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MONDAY
POSTER SESSION II
1715 – 1900

10th September 2012
Poster Room

Session commissioners:
Dr Daniel Pakula (Poland)
Dr Marek Kremzer (Poland)
B.1.

Cholewa M. (Gliwice, Poland), Szuter T. (Gliwice, Poland), Wrobel T. (Gliwice, Poland), Kondracki M. (Gliwice,
Poland)
The skeleton castings as a new type of cast lattice structures (1.129)

B.2.

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 (1.171)

B.3.

Dobrzanski L.A. (Gliwice, Poland), Honysz R. (Gliwice, Poland)
Informative technologies in the material products designing (1.78)

B.4.

Dobrzanski L.A. (Gliwice, Poland), Musztyfaga M. (Gliwice, Poland), Luckos A. (Gliwice, Poland)
The comparison of computer methods to porosity evaluation in sintered constructional steels (1.120)

B.5.

Dobrzanski L.A. (Gliwice, Poland), Tomiczek A.E. (Gliwice, Poland), Szewczyk A. (Warsaw, Poland), Piotrowski K.
(Warsaw, Poland), Gutowska M.U. (Warsaw, Poland), Wieckowski J. (Warsaw, Poland), Nabialek A. (Warsaw, Poland)
Physical properties of magnetostrictive composite materials with polyurethane matrix (1.98)

B.6.

Fedelinski P. (Gliwice, Poland)
Computer modelling and analysis of microstructures with fibres and cracks (1.143)

B.7.

Im Y.T. (Daejeon, Korea), Hwang S.K. (Daejeon, Korea), Kim D.K. (Daejeon, Korea), Baek H.M. (Daejeon, Korea),
Park W.Y. (Daejeon, Korea), Lee J.W. (Daejeon, Korea), Joo H.S. (Daejeon, Korea), Kim J.M. (Daejeon, Korea)
Sustainability issues of research and development of forging (1.177)

B.8.

Janerka K. (Gliwice, Poland), Jezierski J. (Gliwice, Poland), Szajnar J. (Gliwice, Poland)
Quality and properties of the cast iron produced on the steel scrap base (1.63)

B.9.

Jaworska L. (Cracow, Poland)
Diamond composite with Ti2SnC and Zr2SnC phases (1.165)

B.10. Lenik K.Z. (Lublin, Poland)
Deform 3D and Solidworks FEM tests in conditions of sliding friction (1.72)
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B.11. Lesz S. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Dospial M. (Czestochowa, Poland), Nowosielski R. (Gliwice,
Poland)
Effect of Cu addition on the GFA, structure and properties of Fe-Co-based alloy (1.123)
B.12. Madejski J. (Gliwice, Poland)
Co-ordination in the autonomous software agents’ systems (1.113)
B.13. Pakula D. (Gliwice, Poland)
Investigation of PVD coatings deposited on the tool ceramics (1.156)
B.14. Pancielejko M. (Koszalin, Poland), Czyzniewski A. (Koszalin, Poland), Zavaleyev V. (Koszalin, Poland), Pander A.
(Koszalin, Poland), Wojtalik K. (Koszalin, Poland)
Optimization of the deposition parameters of DLC coatings with the MCVA method (1.15)
B.15. Polok-Rubiniec M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Comparison of the CrN and TiN/(Ti,Al)N PVD coatings deposited onto plasma nitrited steel (1.105)
B.16. Pytel M. (Rzeszow, Poland), Goral M. (Rzeszow, Poland), Maliniak M. (Rzeszow, Poland)
The influence of production method on oxidation resistance of the aluminide coatings obtained on IN 100 alloy (1.46)
B.17. Pytel M. (Rzeszow, Poland), Goral M. (Rzeszow, Poland), Nowotnik A. (Rzeszow, Poland), Sieniawski J. (Rzeszow,
Poland), Drajewicz M. (Rzeszow, Poland), Ziaja W. (Rzeszow, Poland)
Heat treatment and CVD aluminizing of Ni-base René 80 superalloy (1.47)
B.18. Pytel M. (Rzeszow, Poland), Goral M. (Rzeszow, Poland), Motyka M. (Rzeszow, Poland), Miziniak T. (Rzeszow,
Poland)
Thermal stability of protective coatings produced on nickel based superalloy (1.48)
B.19. Rusz S. (Ostrava, Czech Republic), Cizek L. (Ostrava, Czech Republic)
Development of unconventional forming methods (1.158)
B.20. Sitek W. (Gliwice, Poland), Trzaska J. (Gliwice, Poland)
Hybrid modelling methods in materials science – selected examples (1.181)
B.21. Szczucka-Lasota B. (Katowice, Poland), Szymanski K. (Katowice, Poland)
Oxidation resistance of surface-modified coatings for energy boilers (1.153)
B.22. Szutkowska M. (Cracow, Poland)
Fracture toughness of advanced alumina ceramics and alumina matrix composites used for cutting tool edges (1.150)
B.23. Tomiczek B. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Adamiak M. (Gliwice, Poland)
Effect of mechanical alloying on the morphology and microstructure of EN AW6061/HNT composites (1.102)
B.24. Topolska S. (Gliwice, Poland), Labanowski J. (Gdansk, Poland), Glowacka M. (Gdansk, Poland)
Failure of austenitic stainless steel tubes during steam generator operation (1.147)
B.25. Zaied M. (Paris, France), Bayraktar E. (Paris, France), Miraoui I. (Paris, France), Boujelbene M. (Paris, France)
Experimental study on the laser cutting of low carbon steel (S235) (1.172)
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11th September 2012

TUESDAY

Marine Hotel in Kołobrzeg

Time

Schedule

730 – 900

Breakfast

900 – 1045

Training Session C

Poster Session III

General Assembly of the World Academy
Materials Manufacturing Engineering

1045 – 1115

Coffee break

1115 – 1300

Training Session D

1300 – 1430

Lunch

1430 – 1515

Plenary Session 3

1515 – 1600

Plenary Session 4

1600 – 1700

The Bidisciplinary Occasional Scientific Session BOSS'2012
Open Session of the General Assembly of the World Academy of Materials and Manufacturing
Engineering on the occasion of the 65th Anniversary of the birthday of Prof. Leszek A. Dobrzanski
M. Dr h.c. President of the WAMME Academy

1745 – 1800

Bus transfer to the marina

1800 – 2000

Catamaran cruise in the Baltic Sea with the Folkloristic Dinner

2000 – 2015

Bus transfer to the Marine Hotel

Poster Session IV
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V. TRAINING SESSION C
0900 – 1045
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Tuesday 11th September 2012
Marine Hotel in Kołobrzeg
Room A

Chairpersons:
Prof. Elena David (Romania)
Prof. Cemal Meran (Turkey)
Prof. Michal Szota (Poland)

V.1.

Szutkowska M. (Cracow, Poland)
Co-authors: Jaworska L. (Cracow, Poland), Rozmus M. (Cracow, Poland), Klimczyk P. (Cracow, Poland), Bucko M.
(Cracow, Poland)
Diamond composites with nanoceramic boride bonding phases (1.50)

V.2.

Ratajski J. (Koszalin, Poland)
Co-author: Szparaga L. (Koszalin, Poland)
On transition functions and nonlinearity measures in gradient coatings (1.157)

V.3.

Kaczmar J. (Wroclaw, Poland)
Co-author: Kurzawa A. (Wroclaw, Poland)
The effect of ceramic particles on the mechanical properties of EN AC-44200 Al alloy based composite materials
(1.178)

V.4.

Wegrzyn T. (Katowice, Poland)
Co-authors: Piwnik J. (Bialystok, Poland), Lazarz B. (Katowice, Poland), Wieszala R. (Katowice, Poland), Hadrys D.
(Katowice, Poland)
Parameters of welding with micro-jet cooling (1.60)

V.5.

Kozlowski R.H. (Cracow, Poland)
Co-author: Kozlowska E. (Cracow, Poland)
The Polish proposal for environmental protection (1.144)
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TUESDAY
POSTER SESSION III
0900 – 1045

11th September 2012
Poster Room

Session commissioners:
Dr Krzysztof Lukaszkowicz (Poland)
Dr Marcin Bilewicz (Poland)
C.1.

Adamiak M. (Gliwice, Poland)
Wear resistance of AMCs reinforced with TiAl intermetallics (1.184)

C.2.

Babilas R. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland), Kadziolka-Gawel M. (Katowice, Poland),
Zajaczkowski A. (Gliwice, Poland)
Mössbauer investigations of amorphous Fe(80-x)B20Nbx (x=0,4,6,10) alloys (1.81)

C.3.

Babilas R. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland), Dercz G. (Katowice, Poland), Stoklosa Z. (Katowice,
Poland), Gluchowski W.J. (Gliwice, Poland)
Influence of structure on soft magnetic properties of Co70Fe5Si15B10 metallic glass ribbons (1.95)

C.4.

Chuchnowska I. (Gliwice, Poland), Sekala A. (Gliwice, Poland)
Application of interactive rehabilitation equipment for kinesitherapy of children with lower limbs dysfunction (1.152)

C.5.

Cielniak M. (Gliwic, Poland), Gendarz P. (Gliwice, Poland)
Relative manufacturing costs in series of types with partial similarity (1.90)

C.6.

Dobrzanski L.A. (Gliwice, Poland), Borek W. (Gliwice, Poland), Ondrula M. (Gliwice, Poland)

Thermo-mechanical processing and microstructure evolution of high-manganese austenitic TRIP-type steels
(1.97)
C.7.

Dobrzanski L.A. (Gliwice, Poland), Dolzanska B. (Gliwice, Poland), Kwasny W. (Gliwice, Poland), Sliwa A.
(Gliwice, Poland), Golombek K. (Gliwice, Poland), Nowak G. (Zabrze, Poland)

The computer simulation of internal stresses of tool gradient materials reinforced with the WC-Co (1.190)
C.8.

Dobrzanski L.A. (Gliwice, Poland), Jonda E. (Gliwice, Poland), Labisz K. (Gliwice, Poland)
Comparision of the abrasion wear resistance of the laser alloyed hot work tool steels (1.83)

C.9.

Drajewicz M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland)
Modification the structure of the layers of superficial soda - calcium - silicon glasses nano molecules inorganic
compounds (1.32)

C.10. Drajewicz M. (Rzeszow, Poland), Goral M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland)
Thermophysical properties of selected powders for thermal barrier coatings (1.33)
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C.11. Drajewicz M. (Rzeszow, Poland), Pytel M. (Rzeszow, Poland)
Recycling process of casting molds applying to precision castings (1.34)
C.12. Gendarz P. (Gliwice, Poland), Rabsztyn D. (Gliwice, Poland)
The exemplar design features in creation of the series of types (1.101)
C.13. Grajcar A. (Gliwice, Poland), Kwasny W. (Gliwice, Poland)
Microstructural study on retained austenite in advanced high-strength multiphase 3Mn-1.5Al and 5Mn-1.5Al steels
(1.148)
C.14. Griner S. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland)
Structure and properties changes of Fe78Si9B13 metallic glass by low-temperature thermal activation process (1.36)
C.15. Kania A. (Gliwice, Poland), Spilka M. (Gliwice, Poland), Cieslinski G. (Gliwice, Poland)
Occupational risk assessment at the work station in the selected enterprise (1.38)
C.16. Karkoszka T. (Gliwice, Poland)
Conformity assessment as a manner of risk optimisation in organisations (1.88)
C.17. Lukaszkowicz K. (Gliwice, Poland)
Investigations of nanocrystalline and gradient coatings produced by cathodic arc evaporation technology (1.89)
C.18. Nowosielski R. (Gliwice, Poland), Spilka M. (Gliwice, Poland), Cesarz K. (Gliwice, Poland)
Improvement of the enterprise based on model of OSH management system (1.94)
C.19. Nowotnik A. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland), Goral M. (Rzeszow, Poland), Pytel M. (Rzeszow,
Poland), Dychton K. (Rzeszow, Poland)
Microstructure and oxidation resistance of aluminide coatings deposited by the CVD method on Re 80 superalloy (1.29)
C.20. Nowotnik A. (Rzeszow, Poland), Pedrak P. (Rzeszow, Poland)
Technology of thermal barrier coatings by EB-PVD method (1.45)
C.21. Nowotnik A. (Rzeszow, Poland), Pedrak P. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland), Goral M. (Rzeszow,
Poland)
Mechanical properties of of hot deformed Inconel 718 and X750 (1.73)
C.22. Spilka M. (Gliwice, Poland), Griner S. (Gliwice, Poland), Kania A. (Gliwice, Poland)
Influence of thermal activity on the changes of physical properties and structure of cobalt-based metallic glass (1.39)
C.23. Stobrawa J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Gluchowski W.J. (Gliwice, Poland), DomagalaDubiel J. (Gliwice, Poland)
Nanocrystalline copper based microcomposites (1.7)
C.24. Stotsko Z.A. (Lviv, Ukraine), Venhryn B.YA. (Lviv, Ukraine)
New trends in nanoscale compounds for energy storage (1.164)
C.25. Tanski T. (Gliwice, Poland)
Synergy effect of heat and surface treatment on properties of the Mg-Al-Zn cast alloys (1.154)
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VI. TRAINING SESSION D

Tuesday 11th September 2012

1115 – 1300

Marine Hotel in Kołobrzeg
Room A

Chairpersons:
Prof. Prasad Yarlagadda (Australia)
Prof. Mario Rosso (Italy)
Prof. Tadeusz Bold (Poland)

VI.1. Dobrzanski L.A. (Gliwice, Poland)
President’s WAMME Introduction
VI.2. Nowacki J. (Szczecin, Poland)
Structure and stresses in high dimension brazed joints of cermets and steel (1.53)
VI.3. Kim I.S.K (Muan-Gun, Korea)
Co-authors: Joeng J.W. (Jeonnam, Korea), Kim I.S. (Jeonnam, Korea), Chnad R.R. (Jeonnam, Korea), Lee J.H,
(Jeonnam, Korea)
A study on simulation model and kinematic model of welding robot (1.135)
VI.4. Slosarczyk A. (Cracow, Poland)
Co-authors: Osypanka N. (Cracow, Poland), Czechowska J. (Cracow, Poland), Paszkiewicz Z. (Cracow, Poland),
Zima A. (Cracow, Poland)
Influence of liquid phase on physical properties of the new triphasic bone cement (1.122)
VI.5. Kosec B. (Ljubljana, Slovenia)
Co-authors: Karpe B. (Ljubljana, Slovenia), Bizjak M. (Ljubljana, Slovenia)
Analyses of the melt cooling rate in the melt-spinning process (1.22)
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TUESDAY
POSTER SESSION IV
1115 – 1300

11th September 2012
Poster Room

Session commissioners:
Dr Zbigniew Brytan (Poland)
Dr Boguslaw Ziebowicz (Poland)
D.1.

Banas M. (Cracow, Poland)
Morphology and stability of flocs in suspensions from water treatment process (1.24)

D.2.

Ben Salem S. (Tunis, Tunisia), Bayraktar E. (Paris, France), Boujelbene M. (Tunis, Tunisia), Katundi D. (Paris,
France)
Effect of cutting parameters on chip formation in orthogonal cutting (1.9)

D.3.

Bialas K. (Gliwice, Poland)
Application of mechanical and electrical elements in reduction of vibration (1.112)

D.4.

Bonek M. (Gliwice, Poland)

Formation of gradient surface layers on high speed steel by laser surface alloying process (1.115)
D.5.

Dobrzanski L.A. (Gliwice, Poland), Kloc-Ptaszna A. (Gliwice, Poland), Pawlyta M. (Gliwice, Poland), Pakiela W.
(Gliwice, Poland)
Fabrication methods and heat treatment conditions effect on structure and properties of the gradient tool materials (1.99)

D.6.

Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland), Giedroc M. (Gliwice, Poland), Macek M.
(Gliwice, Poland)
Monocrystalline silicon solar cells applied in photovoltaic system (1.160)

D.7.

Dziekonska M. (Gliwice, Poland), Ziebowicz A. (Gliwice, Poland), Ziebowicz B. (Gliwice, Poland), Dobrzanski L.A.
(Gliwice, Poland)
Corrosion resistance of polymer matrix nanocomposite (1.85)

D.8.

Gilapa L.C.M. (Joinville, Brazil), Oliveira C.A.S. (Joinville, Brazil), Silva M.R. (Joinville, Brazil)
Effect of copper on martensite induced by the deformation and in the parameters that simulate the stress-strain curve
of an austenitic stainless steel AISI 304 (1.16)

D.9.

Golombek K. (Gliwice, Poland)
Characteristics of structure and properties of a sintered tool materials with cobalt matrix (1.86)

D.10. Goral M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland)
The technology of Plasma Spray Physical Vapour Deposition (1.26)
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D.11. Goral M.G. (Rzeszow, Poland), Moskal G.M. (Katowice, Poland)
Diffusion AlSi-MeCrAlY coatings obtained from alloy based on intermetallic TiAl phase (1.27)
D.12. Kciuk M. (Gliwice, Poland), Kurc-Lisiecka A. (Gliwice, Poland)
The influence of the heat treatment on the structure, mechanical properties and corrosion resistance of the steel
X10CrNi18-8 (1.142)
D.13. Kolodziejczyk K. (Cracow, Poland), Banas M. (Cracow, Poland), Warzecha P. (Cracow, Poland)
Flow modeling in a laboratory settling tank with pptional counter-current or cross-current lamella (1.42)
D.14. Konieczny J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland), Lelatko J.
(Katowice, Poland)
TEM investigations of laser texturized polycrystalline silicon solar cell (1.84)
D.15. Kuc D. (Katowice, Poland), Cebulski J. (Katowice, Poland)
Plastic behaviour and microstructure characterization high manganese aluminium alloyed steel for the automotive
industry (1.75)
D.16. Kurc-Lisiecka A. (Gliwice, Poland), Ozgowicz W. (Gliwice, Poland), Ratuszek W. (Cracow, Poland), Chrusciel K.
(Cracow, Poland)
Texture and structure evolution during cold rolling of austenitic stainless steel (1.71)
D.17. Kwasny W. (Gliwice, Poland), Mikula J. (Gliwce, Poland)
Fractal and multifractal characteristics of the PVD and CVD coatings deposited onto compoud tool ceramics (1.87)
D.18. Matula G. (Gliwice, Poland)
Manufacturing methods of carbides alloyed steel surface layers on the tool materials (1.167)
D.19. Pawlyta M. (Gliwice, Poland), Lukowiec D. (Gliwice, Poland), Dobrzanska-Danikiewicz A.D. (Gliwice, Poland)
Characterisation of carbon nanotubes decorated with platinum nanoparticles (1.109)
D.20. Rzasinski R. (Gliwice, Poland)
The theory of similarity in turning operations (1.93)
D.21. Sosnowy P.S. (Rzeszow, Poland), Goral M.G. (Rzeszow, Poland)
Characterization of the microstructure of thermal barrier coatings deposited using plasma spraying under
atmospheric pressure with application of new kind of ceramic powders (1.57)
D.22. Weszka J. (Zabrze, Poland), Jarka P. (Gliwice, Poland), Chwastek-Ogierman M. (Zabrze, Poland), Hajduk B.
(Zabrze, Poland)
Researches of topography and optical properties of the small molecules heterojunction solar cells based on NiPc /
PTCDA donor acceptor couple. (1.23)
D.23. Wierzbicki L. (Gliwice, Poland), Kulesza J. (Tychy, Poland)
Disadvantages of applied lacquer coatings on polymer substrate (1.130)
D.24. Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Jozwik T. (Kielce, Poland)
Assessment of loss in life time of the primary steam pipeline material after long-term service under creep conditions (1.118)
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VII. PLENARY SESSION III

Tuesday 11th September 2012

1430 – 1515

Chairpersons:
Prof. Maria Helena Robert (Brazil)
Prof. Emin Bayraktar (France)
Prof. Zbigniew Rdzawski (Poland)

VII.1. Matula G. (Gliwice, Poland)
Modern methods of powder metallurgy
VII.2. Drygala A. (Gliwice, Poland)
Laser treatment of multicrystalline silicon solar cells
VII.3. Tanski T. (Gliwice, Poland)
Synergy effect of heat and surface treatment on properties of the Mg-Al-Zn cast alloys
VII.4. Staszuk M. (Gliwice, Poland)
PVD gradient coatings on sintered ceramics
VII.5. Zmudzki J. (Gliwice, Poland)
Biomaterials for dental prosthetics
VII.6. Tomiczek B. (Gliwice, Poland)
Co-author: Dobrzanski L.A. (Gliwice, Poland)
Nanostructured composite materials

Marine Hotel in Kołobrzeg
Room B
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VIII. PLENARY SESSION IV
1515 – 1600

Tuesday 11th September 2012
Marine Hotel in Kołobrzeg
Room B

Chairpersons:
Prof. Maria Helena Robert (Brazil)
Prof. Emin Bayraktar (France)
Prof. Zbigniew Rdzawski (Poland)

VIII.1. Labisz K. (Gliwice, Poland)
Technological foresight methods in surface engineering
VIII.2. Adamiak M. (Gliwice, Poland)
AMCs reinforced with TiAl intermetallics
VIII.3. Bonek M. (Gliwice, Poland)
Formation of gradient surface layers on high speed steel by laser surface alloying process
VIII.4. Borek W. (Gliwice, Poland)
Strengthening mechanisms of TRIP, TWIP and TRIPLEX-type steels
VIII.5. Honysz R. (Gliwice, Poland)
Co-author: Dobrzanski L.A. (Gliwice, Poland)
Computational materials science
VIII.6. Reimann L. (Gliwice, Poland)
Co-author: Dobrzanski L.A. (Gliwice, Poland)
Biomaterials for medical implantation

Detailed Programme

IX. THE BIDISCIPLINARY OCCASIONAL
SCIENTIFIC SESSION BOSS'2012
1600 – 1700

Chairpersons:
Prof. Maria Helena Robert (Brazil)
Prof. Emin Bayraktar (France)
Prof. Zbigniew Rdzawski (Poland)

IX.1. Prof. Maria Helena Robert (Brazil)
Introduction

IX.2. Addresses of Fellows of the WAMME Academy and invited Guests
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Tuesday 11th September 2012
Marine Hotel in Kołobrzeg
Room B
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12th September 2012

WEDNESDAY

Marine Hotel in Kołobrzeg

Time

Schedule

730 – 900

Breakfast

900 – 1045

Training Session E

1045 – 1100

Coffee break

1100 – 1200

Plenary Session 5

1200 – 1215

Closing Ceremony

1215 – 1245

Lunch

Poster Session V
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X. TRAINING SESSION E

Wednesday 12th September 2012

0900 – 1045

Marine Hotel in Kołobrzeg
Room A

Chairpersons:
Prof. Janez Kopac (Slovenia)
Prof. Ill-Soo Kim (Korea)
Prof. Marian Zenkiewicz (Poland)

X.1.

Batalha G.F. (Sao Paolo, Brazil)
Co-authors: dos Santos D.J. (Sao Paolo, Brazil), Tavares L.B. (Sao Paolo, Brazil)
Mechanical and physical properties investigation of polyurethane material obtained from renewable natural source (1.146)

X.2.

David E. (Rm.Valcea, Romania)
Extracting of aluminum from solid wastes (1.11)

X.3.

Okrajni J. (Katowice, Poland)
Co-authors: Plaza M. (Katowice, Poland), Jaszczuk M. (Gliwice, Poland)
Deformation process of the material of mine powered roof supports in low-cycle fatigue conditions (1.70)

X.4.

Hernas A. (Katowice, Poland)
Co-authors: Chmiela B. (Katowice, Poland), Szczucka-Lasota B. (Katowice, Poland)
Untypical bromine corrosion in boilers co-firing biomass (1.140)

X.5.

Hadzima B. (Zilina, Slovak Republic)
Study of calcium phosphate layer formation on magnesium alloy surface (1.186)
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WEDNESDAY
POSTER SESSION V
0900 – 1045

12th September 2012
Poster Room

Session commissioners:
Dr Jaroslaw Konieczny (Poland)
Dr Mariusz Krupinski (Poland)
E.1.

Budak I. (Novi Sad, Serbia), Kosec B. (Ljubljana, Slovenia), Sokovic M. (Ljubljana, Slovenia)
Application of contemporary engineering techniques and technologies in the field of dental prosthetics (1.19)

E.2.

Dobrzanska-Danikiewicz A.D. (Gliwice, Poland), Zmudzki J. (Gliwice, Poland)
Development trends of mucous-borne dentures in the aspect of elastomers applications (1.138)

E.3.

Dobrzanski L.A. (Gliwice, Poland), Reimann L. (Gliwice, Poland), Krawczyk C. (Zabrze, Poland)
Effect of age hardening on corrosion resistance and hardness of CoCrMo alloys used in dental engineering (1.182)

E.4.

Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), Pakula D. (Gliwice, Poland), Kwasny W. (Gliwice, Poland)
PVD gradient coatings on sialon tool ceramics (1.185)

E.5.

Duleba A. (Gliwice, Poland), Cholewa M. (Gliwice, Poland)
Influence of selected parameters of AlSi/CrFeC composites manufacturing on the resulting structure (1.21)

E.6.

Gazbar M. (Paris, France), Bayraktar E. (Paris, France), Boujelbene M. (Paris, France), Elmeddeb K. (Gabes,
Tunisia), Katundi D. (Paris, France), Kharroubi H. (Tunis, Tunisia)
A cmprehensive study on the laser cutting of steel structures and parametric approach model to predict Heat Affected
Zone (HAZ) (1.173)

E.7.

Goral M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland), Kotowski S. (Rzeszow, Poland), Drajewicz M. (Rzeszow, Poland)
The Plasma Spraying Physical Vapor Deposition - first experiences in creating the columnar TBC coating on CMSX4 superalloy (1.49)

E.8.

Goral M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland), Kotowski S. (Rzeszow, Poland), Pytel M. (Rzeszow,
Poland), Maslyk M. (Rzeszow, Poland)
Influence of turbine blade geometry on thickness of TBCs deposited by VPA and PS-PVD methods (1.56)

E.9.

Grzegorczyk B. (Gliwice, Poland), Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland),
Kowalski A. (Gliwice, Poland), Palka P. (Cracow, Poland)
Metallographic aspects of deformed monocrystals of CuZn30 alloys (1.121)

E.10. Grzesik W. (Opole, Poland), Zak K. (Opole, Poland), Prazmowski M. (Opole, Poland), Storch B. (Koszalin, Poland),
Palka T. (Koszalin, Poland)
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Effects of cryogenic cooling on surface layer characteristics produced by hard turning (1.92)
E.11. Hornik A. (Katowice, Poland), Jedrusik D. (Katowice, Poland), Wilk K. (Katowice, Poland)
Unsteady state heat flow in the exhaust valve in turbocharged Diesel engine covered by the layer of the carbon deposit (1.65)
E.12. Januszka A. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland)
Structure and density of Fe36Co36B19,2Si4,8Nb4 bulk glassy alloy (1.37)
E.13. Konieczny J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland)
Antibacterial properties of copper and its alloys (1.162)
E.14. Konieczny J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland)
Structure of rolled CuTi4 alloy (1.151)
E.15. Kotowski S. (Rzeszow, Poland), Goral M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland)
Modelling and simulation of plasma spraying process with a use of Jets&Poudres program (1.51)
E.16. Kremzer M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Dziekonska M. (Gliwice, Poland)
Possibility of wettability improvement of Al2O3 preforms infiltrated by liquid aluminium alloy by deposition Ni-P
coating (1.82)
E.17. Krupinska B. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Labisz K. (Gliwice, Poland)
Light and electron microscope investigations of cast Zn-Al alloys (1.149)
E.18. Krupinski M. (Gliwice, Poland), Tanski T. (Gliwice, Poland)
Prediction of mechanical properties of cast Mg-Al-Zn alloys (1.161)
E.19. Labisz K. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
HPDL laser alloying of heat treated Al-Si-Cu alloy (1.100)
E.20. Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Gawlas-Mucha A. (Gliwice, Poland), Guwer A.
(Gliwice, Poland), Borowski A. (Gliwice, Poland)
Fabrication of Mg65Cu25Y10 bulk metallic glasses (1.74)
E.21. Pilarczyk W. (Gliwice, Poland)
The study of glass forming ability of Fe-based alloy for welding processes (1.104)
E.22. Rojek M. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland), Suchon L. (Gliwice,
Poland), Morawiec K. (Gliwice, Poland)
Research on polyamide matrix composites filled with hard coal (1.179)
E.23. Rosso M. (Torino, Italy), Peter I. (Torino, Italy)
Continuous casting and rolling for the manufacturing of thin Al sheets (1.79)
E.24. Wlodarczyk-Fligier A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Konieczny J. (Gliwice, Poland)
Structure of EN AW-Al Cu4Mg1(A) composite materials reinforced with the Ti(C,N) ceramic particles (1.96)
E.25. Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Sroka M. (Gliwice, Poland)
Matrix replica method and artificial neural networks as a component of the evaluation of materials for power plants
(1.117)
E.26. Zeroukhi Y. (Lille, France), Napieralska-Juszczak E. (Lille, France), Komeza K. (Lodz, Poland), Morganti F. (Lille,
France), Vega G. (Lens, France)
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XI. PLENARY SESSION V

Wednesday 12th September 2012

1100 – 1200

Marine Hotel in Kołobrzeg
Room B

Chairpersons:
Prof. Gilmar Batalha (Brazil)
Prof. Han Fuling (China)
Prof. Jerzy Pacyna (Poland)

XI.1. Zieba P. (Cracow, Poland)
Co-authors: Wierzbicka-Miernik A. (Cracow, Poland), Miernik K. (Cracow, Poland), Kodentsov A. (Eindhoven,
Netherlands)
Kinetic behaviour of the diffusion-soldered (Cu+5at.%Ni)/Sn/(Cu+5at.%Ni) interconnections (1.155)

XI.2. Mentl V. (Plzen, Czech Republic)
Co-authors: Volak J. (Plzen, Czech Republic), Novak M. (Plzen, Czech Republic), Kaiser J. (Plzen, Czech Republic)
Remaining Lifetime Assessment of Engineering Structures by means of Fatigue Testing (1.6)
XI.3. Jarczyk G. (Hanau, Germany)
Co-author: Franz H. (Hanau, Germany)
Vacuum melting equipment and technologies for advanced materials (1.174)
XI.4. Kostina M. (Tallinn, Estonia)
Co-authors: Karaulova T. (Tallinn, Estonia), Sahno J. (Tallinn, Estonia), Maleki M. (Lisboa, Portugal)
Reliability estimation for manufacturing processes (1.4)
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XII. CLOSING CEREMONY
1200 – 1215

Wednesday 12th September 2012
Marine Hotel in Kołobrzeg
Room B

Chairpersons:
Prof. Leszek A. Dobrzanski (Poland)
Prof. Maria H. Robert (Brazil)
Prof. Jerzy Nowacki (Poland)

XII.1. Prof. Leszek A. Dobrzanski (Poland)
Closing Address of the Chairman of the Programme and Organising Committees of the AMME'2012 Conference
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INVITED AND CONTRIBUTED PAPERS

1.184
Wear resistance of AMCs reinforced with TiAl intermetallics
Adamiak M. (Gliwice, Poland)
Purpose: The paper is aimed at establishing the relationship between processing and the wear resistance of
the metal matrix composites (MMCs) based on a commercial aluminium alloy reinforced with an
intermetallic particles. The investigated materials were the EN AW6061 matrix composites with TiAl and
Ti3Al intermetallics reinforcement produced by powder metallurgy techniques and hot extrusion.
Design/methodology/approach: Reciprocating sliding wear tests and pin on disc tests at room
temperature with dry contact were performed. Wear tracks observations were made by light microscopy
and scanning electron microscopy, additionally mass loss was measured.
Findings: Results reported concerns the AMCs processed via mechanical milling of the initial particles
and a powder metallurgy (PM) route, i.e. cold isostatic pressing and hot extrusion. Extruded composites
are characterized by a very homogeneous distribution of intermetallic particles and with good cohesion
at the matrix /particle interfaces. It has been found that introduction of intermetallic reinforcement leads
to mechanical properties such as hardness and tensile strength growth. Results of this tests shows that
the MMCs with the lower reinforcing phase contents has a higher mass loss and an increased friction
coefficient. The work points to the microstructural relations between investigated materials and results
obtained.
Research limitations/implications: Contributes to research on wear resistance of aluminium alloy
matrix composite material reinforced with intermetallics phase.
Practical implications: Conducted research shows that addition of intermetallics reinforcing phases
allows to obtain increased wear resistance.
Originality/value: Aluminium matrix composites (AMCs) have been studied for some years and their
potential advantages over conventional monolithic alloys are increasingly being appreciated.New
approach for production of composite materials with homogeneous microstructure.

1.95
Influence of structure on soft magnetic properties of Co70Fe5Si15B10 metallic glass ribbons
Babilas R. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland), Dercz G. (Katowice, Poland),
Stoklosa Z. (Katowice, Poland), Gluchowski W. (Gliwice, Poland)
Purpose: The paper presents a structural, thermal and magnetic characterization of Co-based
amorphous samples in as-cast state and after annealing process.
Design/methodology/approach: The studies were performed on Co70Fe5Si15B10 metallic glass in form
of ribbons with different thickness. The amorphous structure and phase analysis of studied samples after

Abstracts
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annealing process was examined by X-ray diffraction (XRD). The crystallization behaviour of the
studied ribbons was also examined by differential scanning calorimetry (DSC). The fracture
morphology of the ribbons after heat treatment was analysed using the scanning electron microscopy
(SEM). The soft magnetic properties examination contained relative initial magnetic permeability and
magnetic permeability relaxation measurements.
Findings: The X-ray diffraction investigations revealed that the tested ribbons with different thickness
were amorphous. The two exothermic peaks describing crystallization process of Co70Fe5Si15B10 alloy
were observed for all studied samples with different thickness. The heat treatment process of ribbon
samples involved crystallization of α-Co(Si), Co2Si phases and cobalt borides at temperature above 773
K. The study of fracture morphology of samples after annealing at 623 K shows mixed fractures with
“river” patterns, which are characteristic for glassy materials and some areas of scaly morphology. The
initial magnetic permeability decreases in function of the increase of annealing temperature, but a local
maximum could be determine at 673 K.
Practical implications: The soft magnetic properties of studied metallic glasses can be formed by
different sample thickness and applying the appropriate conditions of annealing process.
Originality/value: The applied investigation methods are suitable to determine the changes of structure
and soft magnetic properties of examined Co-based alloy with function of sample thickness and heat
treatment conditions.

1.81
Mössbauer investigations of amorphous Fe(80-x)B20Nbx (x=0,4,6,10) alloys
Babilas R. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland), Kadziolka-Gawel M. (Katowice,
Poland), Zajaczkowski A. (Gliwice, Poland)
Purpose: The paper presents a structural and magnetic characterization of selected Fe-based metallic
glasses in as-cast state.
Design/methodology/approach: The studies were performed on Fe(80-x)B20Nbx metallic glasses in form
of ribbons with Nb addition of 0, 4, 6, 10 at.%. The amorphous structure of tested samples was
examined by X-ray diffraction (XRD) and Mössbauer spectroscopy methods. The Mössbauer
spectroscopy was also applied to comparison of structure in studied amorphous samples with different
chemical composition. The thermal properties associated with solidus temperature of master alloys were
measured using the differential thermal analysis (DTA). The soft magnetic properties examination of
tested materials contained relative magnetic permeability.
Findings: The XRD and Mössbauer spectroscopy investigations revealed that the studied alloys in ascast state were amorphous. The solidus temperature assumed as the onset temperature of the melting
peak on the DTA curve reached a value of 1405, 1394, 1392 and 1389 K for Fe80B20, Fe76B20Nb4,
Fe74B20Nb6 and Fe70B20Nb10 alloy, adequately. The Mössbauer spectra presented broadened six line
patterns characteristic to the structural disorder of amorphous ferromagnetic materials. The changing of
the average hyperfine magnetic field with niobium addition is connected with structural changing. A
high concentration of Nb atoms with high atomic radius can acting as diffusion barrier what lead to
formation of regions rich in iron or boron atoms. The niobium addition in Fe(80-x)B20Nbx alloy improves
soft magnetic properties in as-cast state.
Practical implications: The Mössbauer spectroscopy is very useful method in studying the structural
environment of Fe atoms on a nearest-neighbor length scale allowing the analysis of iron-containing phases.
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Originality/value: The obtained examination results confirm the utility of investigation methods in
analysis of microstructure of ferromagnetic glassy alloys.

1.55
Application of feature based method in constructing innovative sheathing of railway wagons
Baier A. (Gliwice, Poland), Majzner M. (Gliwice, Poland)
Purpose: The aim of this work is to present the use of composite materials in the construction of freight
cars. Particular attention was paid to the use of these materials in the construction of a freight wagon
door. It is dangerous when mechanical damage is made to wall panels of a wagon during transport.
Improperly distributed transported material can exceed the allowable stress level and thereby damage
the lining of the wagon. One possible solution to this problem is replacing steel plates with composite
panels which have better mechanical properties and do not cause an increase of the nominal weight of a
freight wagon.
Design/methodology/approach: Experimental studies included: develop a research methodology of
experimental tests of deformation of the wall door of a freight wagon. using strain gauge, placing strain
gauges at key points, performed single-layer and double layer laminate panels with steel plates.
Findings: Composite materials made of 5 mm steel plate and a multilayer laminated panels can be used
in the construction of freight cars.
Research limitations/implications: An expanded scope of the studies would include an analysis and
synthesis of composite panels of various thicknesses, depending on the degree of damage to the hull of
a freight wagon.
Practical implications: Composite panels can be applied in the repair and construction of freight
wagon shells. The obtained result shows the possibility of reducing the weight of the whole railway
carriage and the price of a wagon repair, eliminating the need to completely remove the shell.
Originality/value: Innovative use of composite panels in the repair and construction of structural
elements of freight wagons, is new to the Polish scale. Initially DB Schenker Poland, is development of
interest in further research and implementation of new technology.

1.24
Morphology and stability of flocs in suspensions from water treatment process
Banas M. (Cracow, Poland)
Purpose: In this paper, an attempt was made to apply fractal geometry for the description of
morphology of the particles found in the selected crude and coagulated suspensions derived from the
water conditioning process. When morphology of such suspensions was determined, particular attention
was paid to their stability and influence of hydrodynamic conditions on both morphology and stability
of their particles.
Design/methodology/approach: Particle composition was examined using Low Angle Laser Light
Scattering method and presented in volumetric particle size and parameters of log-normal distribution.
Particles' shape and morphology was characterized by fractal dimension by means of light scattering
method.
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Findings: Fractal geometry is powerful tool for characterizing of non-grain suspension. Fractal
dimension is very sensitive factor in terms to hydrodynamic and analytic conditions.
Practical implications: Determining the nature and properties of the suspensions treated undergoing
coagulation and sedimentation process in settlers
Originality/value: Application of the fractal dimension to design and use of the sedimentation devices
in order to characterize the properties of solid phase of suspensions.

1.9
Effect of cutting parameters on chip formation in orthogonal cutting
Ben Salem S. (Tunis, Tunisia), Bayraktar E. (Paris, France), Boujelbene M. (Tunis, Tunisia),
Katundi D. (Paris, France)
Purpose: of this paper is to study the chip formation to obtain the optimal cutting conditions and to
observe the different chip formation mechanisms. Analysis of machining of a hardened alloy,
X160CrMoV12-1 (cold work steel: AISI D2 with a ferritic and cementite matrix and coarse primary
carbides), showed that there are relationships between the chip geometry, cutting conditions and the
different micrographs under different metallurgical states.
Design/methodology/approach: Machining of hardened alloys has some metallurgical and mechanical
difficulties even if many successful processes have been increasingly developed. A lot of study has been
carried out on this subject, however only with modest progress showing specific results concerning the
real efficiency of chip formation. Hence, some crucial questions remain unanswered: the evolution of
white layers produced during progressive tool flank wear in dry hard turning and to correlate this with
the surface integrity of the machined surface. For the experimental study here, various cutting speeds
and feed rates have been applied on the work material.
Findings: The “saw-tooth type chips” geometry has been examined and a specific attention was given
to the chip samples that were metallographically processed and observed under scanning electronic
microscope (SEM) to determine if white layers are present.
Research limitations/implications: This research will be followed by a detail modelling and need
more experimental results for a given a good prediction of the results occurred on the damage related to
the microstructure by using the cutting parameters.
Practical implications: A special detail was given to the mechanism of chip formation resulting from
hard machining process and behaviour of steel at different metallurgical states on the material during
the case of annealing and or the case of quench operations.
Originality/value: For the sake of simplicity, ANOVA (Analysis of Variance) was used to determine
the influence of cutting parameters. It gives a practical and useful tool for the machining in the
industrial operations.

1.112
Application of mechanical and electrical elements in reduction of vibration
Bialas K. (Gliwice, Poland)
Purpose: This work presents methods of reduction of the vibration of mechanical systems by means of
passive and active elements as well as examples of implementation of active reduction of vibration by
means of electrical elements and mechanical elements in the form of kinematic excitation.
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Design/methodology/approach: This work also describes a structural and parametric synthesis, which
can be defined as the design of systems meeting specific requirements. These requirements refer to the
frequency values of the systems’ vibration.
Findings: The examples of implementation of active subsystems presented in this work point out to the
fact that one can use mechanical elements as well as electrical elements to reduce mechanical vibration.
By applying such elements it is possible to obtain mechanical energy necessary for the active reduction
of vibration.
Research limitations/implications: The deliberations presented in this paper are limited to the
presentation of possible physical implementation of active elements by means of mechanical and
electrical elements. In active subsystems one may also use elements from other environments. In the
next phase one should analyse the resultant systems and investigate the interaction between the
subsystems and the basic system.
Practical implications: The results represented this work extend the tasks of synthesis to other spheres
of science. The practical realization of the reverse task of dynamics introduced in this work can find
uses in designing of machines with active and passive elements with the required frequency spectrum.
Originality/value: The presented approach i.e. a non-classical synthetic method applied in designing
mechanical systems, one (as early as at the design and construction stage) may verify future systems.

1.115
Formation of gradient surface layers on high speed steel by laser surface alloying process
Bonek M. (Gliwice, Poland)
Purpose: Investigations include alloying the commercial tool steels surface layer with the carbides,
using the high power diode laser (HPDL).
Design/methodology/approach: A selective review of the experimental research carried out in this
area is presented. The structural mechanism was determined of surface layers development, effect was
studied of alloying parameters, gas protection method on structure refinement and influence of these
factors on the mechanical properties of surface layer, and especially on its hardness, abrasive wear
resistance, and roughness.
Findings: Development of the surface layer was observed in which one can distinguish the remelted
zone, heat-affected zone and the transient zone. Occurrences of the un-melted carbides grains were
observed in the structure and the increased alloying content compared to the native material, whose
variable concentration is connected with the molten metal fluctuation in the pool during alloying. The
fine grained, dendritic structure occurs in the remelted and alloyed zone with the crystallization
direction connected with the dynamical heat abstraction from the laser beam influence zone. The
dependence is presented of micro-hardness change on the laser beam effect on the treated surface, and
especially the hardness increase in the alloyed layer.
Practical implications: Laser surface modification has the important cognitive significance and gives
grounds to the practical employment of these technologies for forming the surfaces of new tools and
regeneration of the used ones.
Originality/value: The outcome of the research is an investigation showing the structural mechanisms
accompanying laser alloying.
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1.137
Formulating of reverse task of chosen class of mechatronic systems
Buchacz A. (Gliwice, Poland)
Purpose: of this paper is modelling by means of the first and second category graphs and analysis of
vibrating subsystem of mechatronic systems by means of the exact and approximate methods.
Design/methodology/approach: Approach was to nominate the relevance or irrelevance between the
characteristics obtained by means of the exact method (only for the mechanical subsystem) and the
approximate method. Such formulation concerns mostly the relevance of the natural frequencies-poles
of the characteristics both mechanical subsystems and mechatronic systems.
Findings: are approximate solutions requiring all the conditions for torsionally vibrating mechanical
and/or mechatronic systems. It is an introduction to synthesis of these systems modelled by graphs of
the considered category.
Research limitations/implications: is both torsional vibrating continuous mechanical subsystem and
mechatronic systems of the linear continuous type.
Practical implications: of this work is to present the introduction to synthesis of considered class of
mechatronic bar-systems with a constant changeable cross-section.
Originality/value: Originality of such formulation is focused on the use of the different category
graphs for modelling and synthesising by means of the continued fraction expansion method
represented by graphs of torsionally vibrating bars to the synthesis of discrete-continuous mechatronic
systems.

1.19
Application of contemporary engineering techniques and technologies in the field of dental
prosthetics
Budak I. (Novi Sad, Serbia), Kosec B. (Ljubljana, Slovenia), Sokovic M. (Ljubljana, Slovenia)
Purpose: During the last couple of decades, development of medical science has been marked with an
ever more pronounced interdisciplinary character which, in part, can be attributed to various
engineering applications. Rapid development of computer-aided technologies, which completely
transformed production engineering, also left an indelible mark on dental prosthetics. Striving towards
its primary goal - primum non nocere (’Above all, do not harm!’), the area of dental prosthetics has
introduced numerous novel technologies and methods which allow manufacture of precision, custommade, optimal dental replacements.
Design/methodology/approach: The aim of research - to contribute to integration of modern
engineering technologies and computer-aided systems into dental prosthetics with special emphasis on
efficient manufacture of dental replacements with precision which allows clinical applicability. The
subject scope of the paper comprises modelling, manufacturing with special emphases on materials,
quality inspection and environmental impact assessment (cleaner production).
Findings: In the industrially developed countries, efforts have been concentrated towards advancement
of modelling and manufacture of dental replacements by introducing modern computer equipment and
state-of-the-art materials and machining technologies. However, in countries in transition, dental
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replacements are predominantly manufactured in a traditional, manual way prone to errors. The reasons
for this situation are various.
Originality/value: The paper evolved on the premise that there is a room for more intensive cooperation between the two disciplines - dental prosthetics and engineering, with a prospect for success
of the development of novel, original solutions. In that sense, this paper should serve to both professions
– production engineers and dentists.

1.54
Quality improvement of corrosion protection in the process of hot-dip galvanizing
Buksa T. (Rijeka, Croatia), Pavletic D. (Rijeka, Croatia), Sokovic M. (Ljubljana, Slovenia)
Purpose: The process of hot-dip galvanizing in the pipe corrosion protection process is one of the most
important processes in the shipbuilding industry. Achieving the optimum thickness of the protective
coating contributes to the quality of corrosion protection, reduced costs and has strong impact on
customer satisfaction.
Design/methodology/approach: The process of hot-dip galvanizing is analyzed as a function of five
factors (temperature of molten zinc, the time spent in the melt, the speed of ascent, the dryness
condition of basic material surface, the treatment area) using a full 2k factorial design.
Findings: The practical implementation of optimisation of hot-dip galvanizing process parameters, on
the examples of pipes hot-dip galvanizing at the Shipyards 3. MAJ zinc coating workshop, has been
shown.
Research limitations/implications: As the experimenting has been conducted in the shipyard, within
ongoing production process, the research schedule must have been set in accordance with a production
pace. Also, due to character of the production process the data collecting was adopted to the production
plan in that particular moment.
Practical implications: Excessive thickness of protective zinc coating cause unnecessary costs and
customer dissatisfaction. Corrective actions that have been taken based on results of analysis
significantly contributed to the level of quality of hot-dip galvanizing.
Originality/value:The paper is dealing with a well known statistical method applied at ongoing
production process in a way to provide objective and valid conclusions. It was shown that successful
application of proposed approach can yield benefits especially in improved quality in hot-dip
galvanizing process in shipbuilding and similar industry.

1.30
Effect of cutting on surface hardness and residual stresses for 12Mn austenitic steel
Cebron M. (Ljubljana, Slovenia), Kosel F. (Ljubljana, Slovenia), Kopac J. (Ljubljana, Slovenia)
Purpose: Austenitic steels are known for their high impact toughness and resistance against abrasive
wear, yet their machining is difficult and limits their application. Since surface conditions resulting
from production strongly affect the performance of finished products, any information linking the
machining process to the mechanical properties of the surface is useful not only in production but also
in the design phase of the product.
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Design/methodology/approach: The state of the cutting zone was researched using a quick-stop device
for suddenly stopping the cutting process and so retaining the mechanical conditions developed during
machining. Residual stresses were measured using X-ray diffractometry, while the standard Vickers
micro-indentation hardness test was used for determining the material hardness in the cutting zone.
Findings: It was confirmed that the analysed material hardens substantially during machining and that
the wear of cutting tools can be related both to this phenomenon and to the material structure after heat
treatment. Furthermore, it was found that inadequate machining conditions can lead to tensile stresses
that alone can initiate cracks in the surface layer even before the material is additionally loaded.
Research limitations/implications: Since measurements of temperature in the cutting zone were not
performed, the effect of temperature on the final mechanical properties of the surface can only be
estimated. The dislocation theory of hardening is briefly explained, while actual research of dislocations
is limited. Since the orthogonal cutting process involves substantial plastic deformation, the study of
dislocation motion in the cutting area could be of interest.
Practical implications: The main reasons why highly hardening materials require an accurate
assessment of the cutting conditions are outlined. It is shown that an apt choice of cutting conditions has
a favourable influence both on the condition of the surface after cutting and on the tool life.
Originality/value: This paper presents an account of some of the difficulties that are associated with
machining austenitic and other highly hardening materials. Since the detailed composition of the
material and all the important machining parameters are listed, the results presented can also be useful
for checking or calibrating numerical models of the cutting process.

1.129
The skeleton castings as a new type of cast lattice structures
Cholewa M. (Gliwice, Poland), Szuter T. (Gliwice, Poland), Wrobel T. (Gliwice, Poland), Kondracki M.
(Gliwice, Poland)
Purpose: of this paper is to present selected achievements in field of new type material - skeleton
structures. Actual state of knowledge about periodic cellular materials was described. The aim of this
work is to show results about mechanically optimised skeleton casting with octahedron topology.
Correctness of technological parameters was investigated by microstructural research. Most important
parameters of the manufacturing process were identified.
Design/methodology/approach: The influence of technological parameters to the microstructure in
different points of casting was described. Simulations of the mould filling processes were also carried
out. Real experiments were performed to prove the simulation results. The qualitative and quantitative
metallographic analysis was also carried out.
Findings: It was found that the octahedron shape of internal cell causes best stress distribution and that
the skeleton castings are a good alternative for cellular materials such as metal foams, lattice structures
or sandwich panels.
Research limitations/implications: Casting methods used to manufacture materials such as described
skeleton castings confirmed their usefulness. Not well known and used yet rheological properties of
liquid metals allow obtaining shape complicated structures near to metallic foams but with periodic
structure.
Practical implications: Technological parameters of the skeleton castings manufacturing process were
developed. Without use of advanced techniques there is a possibility to manufacture relatively low cost
skeleton structures in a typical foundry.
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Originality/value: Three dimensional cast skeleton structures with internal topology of octahedron
confirmed their usefulness as elements used for energy dissipation. Obtaining the homogenous
microstructure in the whole volume of complicated shape castings can be achieved.

1.152
Application of interactive rehabilitation equipment for kinesitherapy of children with lower limbs
dysfunction
Chuchnowska I. (Gliwice, Poland), Sekala A. (Gliwice, Poland)
Purpose: This article presents an innovative approach to the process of rehabilitation of children under
3 years of age. It shows a system supporting the process of rehabilitation based on cyclotherapy. This
work presents a method of combining traditional cyclotherapy with stimulation of intellectual
development of the child by means of using the Glenn Doman method or music therapy depending on
the degree of intellectual development of the child. Rehabilitation will take place in the form of a play
with the use of specially designed equipment.
Design/methodology/approach: This work reviews selected methods of improving the children’s
condition, which methods may be applied in interactive rehabilitation.
Findings: The combination of movement-based therapy with mental stimulation will make it possible
to use the child’s potential in a more effective way and quicken the process of rehabilitation.
Research limitations/implications: In further stages of works it is expected to make a prototype device
that can be transferred to a public benefit organization or an organization of a similar nature in order to
conduct researches within their own works.
Practical implications: The combination of movement therapy with psychological stimulation will
exploit, to the maximum extent, natural abilities of brain development in small children. This is
enormously important as it is often a factor that conditions the length and, first of all, the quality of life
of the patients.
Originality/value: The device being developed will include all the most important factors that may
affect the physical structure of children and their psyche, which can directly affect the improvement of
their health.

1.90
Relative manufacturing costs in series of types with partial similarity
Cielniak M. (Gliwic, Poland), Gendarz P. (Gliwice, Poland)
Purpose: The main aim of research was to analyse the relative manufacturing costs estimation process
based on the similarity theory.
Design/methodology/approach: The manufacturing costs were calculated with similarity theory use,
where the exponents were assigned to operations and cutting processes.
Findings: Many of construction series of types are similar partially. Because of that it is important to
develop methods of manufacturing costs of series of types based on partial similarity. The cutting
processes exponents use gives more accurate results than operation exponents.
Research limitations/implications: The calculation process preparation stage is more time consuming
with exponents assigned to cutting processes than to operations.
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Practical implications: Presented method was applied to sleeve series of types manufacturing cost
estimation process.
Originality/value: Described analysis presents the manufacturing costs estimation method of partially
similar series of types where exponents are assigned to cutting processes.

1.171
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.
Design/methodology/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 datadriven 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.
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.

1.11
Extracting of aluminum from solid wastes
David E. (Rm.Valcea, Romania)
Purpose: While processing aluminium and its alloys residue (dross) is generated. In this paper, the
results of an investigation of granular and compact aluminium wastes are presented. Also this paper
examines the chemical reactions involving aluminium in landfill and the negative consequences of
introducing aluminium into landfills. The possibility for utilization of aluminium waste (e.g. aluminum
dross) as raw material for aluminium recovering and converting it into useful products was also
investigated.
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Design/methodology/approach: The samples of amorphous material formed of granular and compact
aluminium wastes were physically and chemically characterized. The bulk density was determined
according to DIN standards. The aluminum recovery and salt contents of the drosses were measured by
applying the leaching tests and using atomic absorption spectrometry (AAS) and chemical analysis.The
mineralogical composition of aluminum dross samples was determined by X-ray diffraction (XRD) and
the morphological characterization was performed by scanning electron microscopy (SEM).
Findings: The results revealed the density data , the particle-size , the distribution of elements in the
different fractions. All these data together with the composition , metal content and gas evolution are
presented for to identify and to characterize each sample, simplifying the pre-analysis for aluminium
recovery. From the chemical and mineralogical analysis the major composition and other minor
compounds were obtained. Using aluminium dross as raw material and a leaching process ,aluminium
was recovered.
Research limitations/implications: The investigated process is suitable for all amorphous solid wastes
with significant content in metals such as aluminium, copper, nickel, magnesium, iron, etc.
Practical implications: Promising directions for adaptation of appropriate and

1.136
The development perspectives of Physical Vapour Deposition technologies
Dobrzanska-Danikiewicz A.D. (Gliwice, Poland)
Purpose: The goal of this paper is presentation of comparative analysis results concerning the most
perspective technology groups included in common called Physical Vapour Deposition (PVD) during
the next 20 years.
Design/methodology/approach: In the framework of carried out research the value of the given
technologies against the environment background has been determined and the development strategies
for them has been defined. Moreover, for each from 10 analysed technology groups the technology
roadmaps has been created. In carried out research source data collected during the three iterations of
wide e-foresight expert research concerning the priority technologies in surface materials engineering
area having the best development perspectives or key importance in industry has been used.
Findings: The carried out research pointed out the industrial importance of PVD technologies and good
perspectives for these technology groups. Especially, the research results shows the best long-term
development perspectives for CAD and RMS, however the strategic positions of PLD, ED-PVD,
BARE, PPM, and IBAD are also promising.
Research limitations/implications: Research concerning PVD technologies constitute a part of a larger
research project aimed at identifying, researching, and characterising the priority innovative
technologies in the field of materials surface engineering.
Practical implications: The practical implementation possibilities of the given technology groups
taking into account market products and industry branches in the last part of the paper are presented.
Originality/value: The novelty of this paper is to evaluate the value of PVD technologies in the
background environment with their future development perspectives determination using custom
computer integrated development prediction methodology.
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1.138
Development trends of mucous-borne dentures in the aspect of elastomers applications
Dobrzanska-Danikiewicz A. (Gliwice, Poland), Zmudzki J. (Gliwice, Poland)
Purpose: The aim of this study is to foreseen the influence of elastomers on the development of
mucous-borne dentures in the aspect of bio-compatible use of prosthetic foundation tissue load bearing
capacity.
Design/methodology/approach: Multi-criteria comparative analysis based on the dendrological matrix
of attractiveness and potential was used for the studies of denture solution and materials. There were
differentiated seven groups of conventional dentures without an implantological stabilisation - the socalled hard dentures (CD) and those with a soft relining (CD-P), stabilized on one implant (SID) or on
two implants (TID), that were differentiated as far as the denture attachment to implant was concerned.
The first group was marked as „hard” (K) due to the used materials and inconsiderable lateral
compliance. The elastomeric attachments (S) constituted the second group of attachments.
Findings: In case of conventional dentures a significant influence of the relining on attractiveness was
observed. In case of dentures retained on elastomeric attachments – they decided not only on the
attractiveness, but they have also significantly increased dentures’ potential.
Research limitations/implications: Throughout the studies the variation of denture bearing structure
materials were not taken into account, based on the assumption that acrylates are the most commonly
used.
Practical implications: The similar level of attractiveness of dentures retained on implants
significantly varying as far as their construction is concerned shows that the focus should be mainly put
on material design of elastomers’ wearing characteristics.
Originality/value: Multi-criteria heuristic analysis proved to be an effective tool for examination of
dentures in the aspect evaluation of dentures material and cosntruction that show perspectives of the
broadest use due to exploitation of the tissue bearing capability.

1.116
Influence of phyllosilicates 2:1 on structure of polymer nanocomposites
Dobrzanski L.A. (Gliwice, Poland), Bilewicz M. (Gliwice, Poland)
Purpose: To verify influence of nanoparticles on structure development.
Design/methodology/approach: Injection moulding technologies including conventional and nonconventional ones.
Findings: Stiffness of materials reinforced by MMT increased dramatically and expectations of most
interesting results were concentrated close to 3 wt% of nano filling.
Research limitations/implications: N-CIM technology allows control of development of the structure,
limited by parameters of non-conventional injection system (time, pressures etc).
Practical implications: PP/MMT nanocomposites are the promising engineering materials with wide
range of application for household equipment, agriculture, packaging, medicine, automotive and
building engineering.
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Originality/value: Induced shearing supports splitting of agglomerations, improve dispersion and
intercalation of MMT. Better distribution improves significantly the strength.

1.97
Thermo-mechanical processing and microstructure evolution of high-manganese austenitic TRIPtype steels
Dobrzanski L.A. (Gliwice, Poland), Borek W. (Gliwice, Poland), Ondrula M. (Gliwice, Poland)
Purpose: The aim of the paper is to determine the influence of hot-working conditions on
microstructure evolution and phase composition of new-developed high-manganese austenitic TRIPtype steels.
Design/methodology/approach: The hot-working behaviour was determined in continuous and multistage compression tests performed in a temperature range of 850 to 1100°C by the use of the Gleeble
3800 thermo-mechanical simulator. The processes controlling work hardening and removing it were
identified by microstructure evolution observations in different stages of compression with the amount
of true strain 4x0.23. Phase composition of steels was confirmed by X-ray diffraction analysis.
Findings: It was found that they have austenite microstructure with numerous annealing twins in the
initial state. Continuous compression tests realized in the temperature range from 850 to 1050°C with
the strain rate of 0.1, 1 and 10 s-1 enabled determination of yield stress values and values of εmax
deformations - corresponding to maximum flow stress. The investigated steels are characterized by high
values of flow stress from 120 to 380 MPa. Results of the multi-stage compression proved that applying
the true strain 4x0.23 gives the possibility to refine the austenite microstructure.
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 microstructure - hot-working conditions relationships and stressstrain curves can be useful in determination of power-force parameters of hot-rolling for sheets with
fine-grained austenitic structures.
Originality/value: The hot-working behaviour and microstructure evolution in various conditions of
plastic deformation for new-developed high-manganese austenitic TRIP-type steels with Nb and Ti
microadditions were investigated.

1.160
Monocrystalline silicon solar cells applied in photovoltaic system
Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland), Giedroc M. (Gliwice, Poland),
Macek M. (Gliwice, Poland)
Purpose: The aim of the paper is to fabricate the monocrystalline silicon solar cells using the
conventional technology by means of screen printing process and to make of them photovoltaic system.
Design/methodology/approach: The investigation of current – voltage characteristic to determinate
basic electrical properties of monocrystalline silicon solar cells were investigated under Standard Test
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Condition. Photovoltaic module was produced from solar cells with the largest short-circuit current,
which were joined in series.
Findings: This work presents a conventional technological process by means of screen printed method
of monocrystalline silicon solar cells production. In order to obtain a device producing an electrical
energy, solar cells were connected in a photovoltaic module. Then protected from damages by Schottky
and Zener diodes.
Practical implications: The module was used to build a demonstration photovoltaic system – traffic
light - pedestrian crossing, which shows the practical use of widely available, renewable energy source
which is the Sun.
Originality/value: The key to solve ecological problems, which are effects of mass combustion of
fossil fuel such as: coal and crude oil is development of renewable energy technology like photovoltaic
energy.

1.190
The computer simulation of internal stresses of tool gradient materials reinforced with the WC-Co
Dobrzanski L.A. (Gliwice, Poland), Dolzanska B. (Gliwice, Poland), Kwasny W. (Gliwice, Poland),
Sliwa A. (Gliwice, Poland), Golombek K. (Gliwice, Poland), Nowak G. (Zabrze, Poland),
Purpose: The general topic of this paper is the computer simulation with the use of finite element
method for determining the internal stresses in tool gradient materials WC-Co obtained in the powder
metallurgy process in different temperatures of 1400°C + HIP and 1460°C + HIP.
Design/methodology/approach: The following research studies have been carried out a new group of
sintered tool gradient materials, tungsten carbide with cobalt matrix, modeling of stresses was
performed used of finite elements method in ANSYS environment, and the experimental values of
stresses were determined basing on the X-ray diffraction patterns.
Findings: The developed model of the tool consists of four layers with different contents of tungsten
carbide and the concentration of cobalt by using the finite element method allows to simulate the impact
of sintering temperature on the stress occurring in the material. On the basis of the model, it was found
that by properly controlled treatment technology, able to induce compressive stresses in the surface
layer of material, thus increasing the resistance of the material on the formation and propagation of
cracks.
Research limitations/implications: It was confirmed that using of finite element method can be a way
for Computer simulation of stresses, strains and displacements of the fabricated gradient material
depending on the sintering temperature. 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: The obtained results show the possibility to manufacture TGMs on the basis of
different portions of cobalt reinforced with hard ceramics particles in order. The computer simulation 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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1.78
Informative technologies in the material products designing
Dobrzanski L.A. (Gliwice, Poland), Honysz R. (Gliwice, Poland)
Purpose: The purpose of materials products designing is to optimize their functional properties in terms
of technological, economic and ecological aspects.
Design/methodology/approach: Materials science is an example of a field, in which informative
technologies used to understand and anticipate the construction of materials and their properties has a
significant success.
Findings: Innovation and development of new informative technologies and the widespread use of
modern materials will be essential for promoting economic development in the near future by
application of entirely new, interdisciplinary field of science: computational materials science.
Practical implications: The use of informative technologies allows exploring in a short time and at low
expense, many solutions for the design of the mechanical properties of materials and their simulation
beyond the standardized range.
Originality/value: The most important benefit of material designing is the ability of suitable selection
of material (or its manufacturing) for various applications with use of informative technologies.

1.83
Comparision of the abrasion wear resistance of the laser alloyed hot work tool steels
Dobrzanski L.A. (Gliwice, Poland), Jonda E. (Gliwice, Poland), Labisz K. (Gliwice, Poland)
Purpose: The paper presents the comparison of the abrasion wear resistance of the laser alloyed hot
work tool steels X40CrMoV5-1 and 32CrMoV12-28.
Design/methodology/approach: The tribological wear relationships using pin-on-disc test were
specified for surface layers subject to laser treatment, determining the friction coefficient, and mass loss
of the investigated surfaces.
Findings: The performed investigations leads to the conclusions that for both types of steels X40CrMoV5-1 and 32CrMoV12-28 the wear resistance measured using pin-on-disc, wear resistance
test in the metal – metal arrangement, and wear resistance test in the metal – ceramic material
arrangement, the wear resistance increases together with the hardness of the surface layer. This
relationship is valid for all types of ceramic powders used. It is characteristic for the obtained surface
layers, that the high roughness, multiple pores, irregularity, and flashes at the borders increases also
together with the increasing of the laser power.
Research limitations/implications: In order to evaluate with more detail the possibility of applying
these surface layers in tools, further investigations should be concentrated on the determination of the
thermal fatigue resistance of the layers.
Practical implications: The alloyed layers which were formed on the surface of the hot work steels
have shown significant improvement concerning properties. Good properties of the laser treatment
make these layers suitable for various technical and industrial applications.
Originality/value: A modification of tool steels surface using a laser beam radiation, as well as coating
them with special pastes containing carbide particles allows the essential improvement of the surface
layer properties - their quality and abrasion resistance, decreasing at the same time the surface quality,
what is dependent on the processing parameters such as energy of impulse and the time of its work.
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1.120
The comparison of computer methods to porosity evaluation in sintered constructional steels
Dobrzanski L.A. (Gliwice, Poland), Musztyfaga M. (Gliwice, Poland), Luckos A. (Gliwice, Poland)
Purpose: Purpose of this paper is to compare the results obtained from the parameters characterizing
the porosity using two computer programs.
Design/methodology/approach: The powders used in the present papier are pre-alloyed iron-base
powders. 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 and cooled in nitrogen at three different rates
6.5 ºC/s, 1.6 ºC/s and 0.3 ºC/s. Next the samples were tempered in vacuum in the same furnace 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).
Research limitations/implications: The researches of porosity in the pre-alloyed steels were performed
using ”Image-Pro Plus” computer program of Media Cyberneticus company and “Sigma Scan”
computer program of Systat Software company. Leica light microscope (MEFA4) was applied to
prepare series of micrographs. The microstructures were observed at 25x magnification and recorded
as*jpg files. After calibration of the digital images, the chosen parameters were calculated.
Practical implications: Both programs have some limitations, which made difficult to obtain some
results automatically.
Originality: The obtained results from the programs confirm that these program are very useful in the
statistical analysis of microstructures of sintered materials, because of the time saving during calculations.

1.182
Effect of age hardening on corrosion resistance and hardness of CoCrMo alloys used in dental
engineering
Dobrzanski L.A. (Gliwice, Poland), Reimann L. (Gliwice, Poland), Krawczyk C. (Zabrze, Poland)
Purpose: The goal of the study is to research the effect of various time of ageing on corrosion
resistance, hardness and structures of Remanium 2000+ Co-Cr-Mo alloys used in prosthodontia.
Design/methodology/approach: To investigation was prepared mould, cast in 1430 °C and realized the
heat treatment solutioning in 1250 °C by 3 hours and then ageing in 850 °C by 4, 8, 16 and 24 hours.
Electrochemical corrosion examination were made in water center which simulated artificial saliva
environment. The evaluation of pitting corrosion was realized by recording of anodic polarization curves
with use the potentiodynamic methods. Corrosion resistance test were carried out at room temperature and
use of the VoltaLab® PGP201 system for electrochemical tests. Hardness test were obtained by use the
microhardness FM ARS 9000 FUTURE TECH with load 1 kg. Structure observation was made after
surface preparation: grinding, polishing and etching by light microscope LEICA MEF4A.
Practical implications: The age hardening for Co-Cr-Mo alloys is one of the possible method which effect
in forming the hardness. The highest value of hardness were obtain for specimen which was ageing with the
longer time. Research alloy characterized dendritic crystals in structure for all realized heat treated process.
At specimen after the longer ageing was observed the most of discontinuous precipitation and stacking faults
in compare with specimen ageing by 4 hours. The age hardening doesn’t influenced much on
electrochemical results and only the open circuit potential changed by decreased while increased ageing
time. The values of pitting potential and repassivation potential kept at a constant level.
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Originality: Research material is used on dentures so it’s demand that their characterized corrosion
resistance and result of this work make up an information on what heat treatment parameters may be
pay attention for CoCrMo alloys.

1.185
PVD gradient coatings on sialon tool ceramics
Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), Pakula D. (Gliwice, Poland),
Kwasny W. (Gliwice, Poland)
Purpose: The paper presents the research involving the PVD coatings obtained on an unconventional
substrate such as sialon ceramics. The main objective of the work is to investigate the structure and
properties of multilayer gradient coatings produced in PVD processes on sialon ceramics, and to define
the influence of the properties of the coatings such as microhardness, adhesion, thickness and size of
grains on the applicable properties of cutting edges covered by such coatings.
Design/methodology/approach: The investigation studies pertaining to the following have been carried
out: the structures of the substrates and coatings with the application of transmission electron microscopy;
the structure and topography of coating surfaces with the use of electron scanning microscopy; chemical
composition of the coatings using the GDOES and EDS methods; phase composition of the coatings using
X-ray diffraction and grazing incident X-ray diffraction technique (GIXRD); grain size of the investigated
coatings using Scherrer’s method; properties of the coatings including thickness, microhardness, adhesion
and roughness; properties of the operating coatings in cutting trials.
Findings: Good adhesion of the coatings to the substrate from sialon ceramics (Lc=53 - 112N) has been
demonstrated by the coatings containing the AlN phase of the hexagonal lattice having the same type of
atomic (covalence) bond in the coating as in the ceramic substrate. The damage mechanism of the
investigated coatings depends to a high degree on their adhesion to the substrate.
Practical implications: The investigated gradient coatings can be applied for cutting tools.
Originality/value: The paper presents the research involving the PVD coatings obtained on an
unconventional substrate such as sialon ceramics

1.110
Sol gel TiO2 antireflection coatings for silicon solar cells
Dobrzanski L.A. (Gliwice, Poland), Szindler M. (Gliwice, Poland)
Purpose: The aim of this paper was to investigate changes in surface morphology and optical reflection
of thin films of titanium dioxide. Thin films were prepared using sol gel spin coating method.
Design/methodology/approach: The microanalysis have been investigated by the Energy-dispersive
X-ray spectroscopy EDS. The changes in surface topography was observed by the atomic force
microscope AFM and scanning electron microscope SEM. The results of roughness have been prepared
in the software XEI Park Systems and optical reflection by the spectrometer UV/VIS.
Findings: Results and their analysis allow to conclude that the titanium isopropoxide concentration in
solution and spin speed, which is an important factor in spin coating technology has a significant
influence on surface morphology and optical reflection of thin films titanium dioxide.
Practical implications: Known sol gel titanium dioxide optical parameters and the possibility of
obtaining a uniform thin films show that it can be good material for photovoltaic application.
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Originality/value: The paper presents some researches of titanium dioxide thin films deposited by sol
gel spin coating method on monocrystalline silicon.

1.98
Physical properties of magnetostrictive composite materials with polyurethane matrix
Dobrzanski L.A. (Gliwice, Poland), Tomiczek A.E. (Gliwice, Poland), Szewczyk A. (Warsaw, Poland),
Piotrowski K. (Warsaw, Poland), Gutowska M.U. (Warsaw, Poland), Wieckowski J. (Warsaw, Poland),
Nabialek A. (Warsaw, Poland)
Purpose: The purpose of this study was to determine the thermal and electrical conductivity of
composite materials with the polyurethane matrix reinforced with Tb0.3Dy0.7Fe1.9 particles with different
particle size distributions and varying volume concentration.
Design/methodology/approach: The investigated samples were obtained by casting of the composite
materials with the polyurethane matrix reinforced with Tb0.3Dy0.7Fe1.9 particles. There were determined
the samples density, electrical properties (by a resistivity measurements), thermal conductivity (by
Physical Property Measurement System with thermal transport option), as well as the metallographic
investigations (by stereo microscope).
Findings: It was found from obtained results that the resistivity value for composite materials filled
with larger particle size Tb0.3Dy0.7Fe1.9 was lower than the smaller particles size filled composites.
Moreover, it may be noticed that thermal conductivity has an approximate value for different
Tb0.3Dy0.7Fe1.9 particle size and the same its volume fraction in matrix. Simultaneously it was also
observed that the thermal conductivity of the composite materials did not depend on the temperature
within the tested range from 293 to 333 K.
Research limitations/implications: Contributes to research on structure and physical properties of
magnetostrictive composite materials with the polyurethane matrix reinforced with Tb0.3Dy0.7Fe1.9
particles.
Practical implications: The polyurethane matrix in investigated composite materials causes growth of
resistivity, limiting this way losses for eddy currents at the high operating frequency of the transducers.
Originality/value: The obtained results show the possibility of manufacturing the magnetostrictive
composite materials based on the Tb0.3Dy0.7Fe1.9 particles, with desired physical properties (including
thermal and electrical one) in cost effective way in comparison to conventional giant magnetostrictive
materials (GMM).

1.99
Fabrication methods and heat treatment conditions effect on structure and properties of the
gradient tool materials
Dobrzanski L.A. (Gliwice, Poland), Kloc-Ptaszna A. (Gliwice, Poland), Pawlyta M. (Gliwice, Poland),
Pakiela W. (Gliwice, Poland)
Purpose: This work concerns manufacturing and research on a new group of the gradient tool
materials, manufactured by the conventional powder metallurgy method, consisting in compacting a
powder in a closed die and sintering it.
Design/methodology/approach: The materials were obtained by mixing the powders of the HS6-5-2
high-speed steel, tungsten carbide (WC). The mixes were poured one after another into the die, yielding
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layers with the gradually changing volume ratio of carbides within the high-speed steel matrix.
Structural research by using the scanning and transmission electron microscopes, x-ray microanalysis
and density, hardness and porosity tests, were performed. Structure and hardness of selected materials
after heat treatment were also investigated. The pin on plate test was used in order to examine the
tribological properties of the analyzed materials.
Findings: On the basis of the results of the research, it was found that it is possible to obtain gradient
materials by the powder metallurgy methods, in order to ensure the required properties and structure of
the designed material. It was shown that the new sintered graded materials are characterized by a
multiphase structure, consisting of ferrite, primary carbides of the high speed steel, of the MC and M6C
type, and dependently of the reinforcement phase, of the tungsten carbide WC which are introduced into
the material, in the powder form. It has been proved by the pin on plate test that the addition of the
tungsten carbide to the high-speed steel significantly improved the tribological properties.
Practical implications: Developed material is tested for turning tools.
Originality/value: The material presented in this paper has layers consisting of the carbide-steel with
growing hardness on one side, and on the other side the high-speed steel, characterized by a high ductility.

1.146
Mechanical and physical properties investigation of polyurethane material obtained from
renewable natural source
dos Santos D.J. (Sao Paolo, Brazil), Tavares L.B. (Sao Paolo, Brazil), Batalha G.F. (Sao Paolo, Brazil)
Purpose: The purpose of this paper is to investigate the influence of different polyol/diisocyanate ratios
on the mechanical and physical behaviours of polyurethane based polymers.
Design/methodology/approach: Castor oil was mixed, as polyol, to diisocyanate in order to obtain
polyurethane based polymers. Besides the ideal stoichiometry, polyol/ diisiocyanate ratio, ratios with
excess/lack of diisocyanates were provided. The mechanical behaviour was investigated by uniaxial
tests. Differential Scanning Calorimetry (DSC) and Thermo gravimetric Analysis (TGA) were used to
investigate the thermal behaviour. The various polymeric structures, obtained by the different ratios,
were analysed and compared by Infrared Spectroscopy (IR).
Findings: Mechanical performance was increased proportionally to contend of diisocyanate. High
levels of diisocyanate have generated elongation decreasing and CO2 formation during curing,
damaging mechanical behaviour due to bubble presence. Analytical experiments have showed
important changes on: polymeric structures, glass transition temperatures and behaviour at elevated
temperatures.
Research limitations/implications: Free acid and water contend were not taken into consideration by
defining the ideal stoichiometry. The investigated formulations cannot be direct applied on practical
applications; fillers and additives must be added to them, which were not taken in consideration.
Practical implications: The obtained results can support development of adhesives, engineering
polymers and polymeric matrix for structural composites. Stabling the relation between component
ratios to their behaviours is possible to define optimal performance ranges and to avoid excess of
diisocyanate on polymers.
Originality/value: Deep investigation of PU based material, obtained from renewable natural source
(castor oil). The results can orientate development of materials for industrial applications and researches
using other oils as polyol.
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1.34
Recycling process of casting molds applying to precision castings
Drajewicz M.D. (Rzeszow, Poland), Pytel M.P. (Rzeszow, Poland)
Purpose: The present work relates to investigations about the possibility of the recycling and producing
sinters from ceramic moulds. These moulds are applied for producing precise single crystal casts of
nickel based superalloys to elements wich are applied to the hot section of aircraft jet engines.
Design/methodology/approach: The processes of milling were carried out using the vibratory mill
Herzog HSM 100H and the planetary grinder Pulverisette 7 - Fritsch company. The measurements of all
kinds of powders were conducted by using of the Kamika IPS U Analyser and Malvern Nanosizer-ZS.
To the purpose of analysis of the chemical composition an X-ray microanalysis technique was applied
with the dispersion of the energy (EDS) using of Thermo and Noran equipment.
Findings: On the basis of examinations carried out on the powders before and after processes of milling
and after processes of pressing and sintering of powders, it is possible to state that technological
processes of resue and further applying of used moulds are possible. Processes of pressing were
conducted applying different amounts of powders. Powders were pressed both without the addition as
well as with the addition of modifiers which were added to basic powder in appropriate amounts. It was
found that processes of pressing and sintering in both cases showed good results. Surfaces of pressed
and sintered tablets were smooth and not-delaminated as well as did not shell.
Research limitations/implications: Results will be used for future researches among others concerning
the research on mechanical and thermal properties.
Practical implications: Waste products and their reuse, recycling and especially consolidation of
dangerous and hazardous compounds including of ceramic materials from foundry industry, will have
an important place in the future on account of problems with their recycling and the storage.
Originality/value: Researches on new possibilities of the application and properties of waste materials.

1.33
Thermophysical properties of selected powders for thermal barrier coatings
Drajewicz M. (Rzeszow, Poland), Goral M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland)
Purpose: Plasma-sprayed thermal barrier coatings often have the problems of spallation and cracking
in service owing to their poor bond strength and high residual stresses. Functionally graded thermal
barrier coatings with a gradual compositional variation from heat resistant ceramics to fracture-resistant
metals are proposed to mitigate these problems.
Design/methodology/approach: The results of measurements of thermal diffusivity by using one of the
most modern experimental sets LFA 427 (Laser Flash Apparatus) produced by Netzsch Company. In
order to measure the specific heat cp(T) and density ρ(T), two methods of termogravimetry analysis
were used STA 449 Jupiter F3 Netzsch Company and gas displacement density analyzer AccuPyc II
1340 Micromeritics Company.
Research limitations/implications: This paper presents the results of measurements of thermal
diffusivity coefficient as a function of temperature for Sulzer powders, AMDRY 997, AMDRY 365C,
METCO 45C NS, METCO 202 NS, METCO 204 NS.
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Practical implications: Optimal technical and technological parameters of powders for thermal barrier
coatings have been selected.
Originality/value: The presented method undoubtedly develops new possibilities for thermal barrier
coatings.

1.32
Modification the structure of the layers of superficial soda - calcium - silicon glasses nano
molecules inorganic compounds
Drajewicz M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland)
Purpose: Finding a new surface treatment of glass.
Design/methodology/approach: Testing results of the glass operational properties, such as bending
strength, scratching resistance, micro-hardness, chemical resistance and optical properties have been
presented. Nano-molecules were spread onto the heated glass surface, or onto cold glass surface and
then heated up to temperatures close to the glass transformation, when nano-molecules penetrate into
the glass surface.
Findings: Refining method of soda - calcium - silicon glassy surfaces with inorganic compounds nanomolecules assures profitable operational properties of the glass, such as increased bending strength,
scratching resistance, micro-hardness and chemical resistance without deterioration of the optical
properties.
Research limitations/implications: Structural definition of inorganic compounds nano-powders
exposed to thermal processing, including grain-size analysis has been discussed.
Practical implications: Optimal technical and technological parameters of the refining process have
been selected.
Originality/value: The presented method undoubtedly develops new possibilities not only in case of
container glass, float glass and glass fibres but also in the field of glass processing.

1.21
Influence of selected parameters of AlSi/CrFeC composites manufacturing on the resulting
structure
Duleba A. (Gliwice, Poland), Cholewa M. (Gliwice, Poland)
Purpose: The main aim of studies was to determine influence: size of reinforcing particles, frequency
and the current intensity on the morphology of reinforcing phase precipitates in AlSi11/CrFe30C8
composites castings produced of rotating electromagnetic field.
Design/methodology/approach: In this paper the technology of AlSi11/CrxCy composites produced
with Cr30Fe8C ex situ particles is described. Technological conception of investigations was based on
assumption that Cr-Fe matrix of particles dissolved in Al-Si composite matrix and carbide phases
became actual reinforcement of the composite.
Findings: The results of investigations and their analysis shown, that contribution of these variables
parameters essentially influence on the morphology of reinforcing phase. On the basis of analysis
results determined the most effective technological parameters to produced composite casting.
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Research limitations/implications: In the further research, authors of this paper are going to extend the
scope of research about the another shape of the trial composite casting. Presented the technological
process of composites producing created the possibility selection of different reinforcing particles
depending on the technological and commercial properties.
Practical implications: Determined possibility to control of volume fraction and distribution of
reinforcing phase with used of the electromagnetic field, it can be used for example in the control of
utility properties wear-resistant materials with a high coefficient of friction such as brake discs.
Originality/value: The work presents the use of the electromagnetic field to shaping the structure and
distribution of reinforcing phase in composite matrix. Within the range of this investigation created the
new experimental stand to production of composites under electromagnetic field.

1.61
Using five axis milling machine for design technology of making molds for injection molding
Duspara M.D. (Slavonski Brod, Croatia), Stoic A.S. (Slavonski Brod, Croatia), Kopac J.K. (Ljubljana,
Slovenia), Micetic I.M. (Nova Gradiška, Croatia)
Purpose: In this paper is solved the technology of production the electrode for EDM of mold for
injection molding of polymer material that has a relatively complex geometry, ie. it can be done on
conventional machines but making itself requires a lot of time and resources.
Design/methodology/approach: Modern product development and manufacturing is one of the most
important prerequisites for the success of survival in the global market. It involves the application of
various software tools and technologies, among them the tools and technology to automate the design,
analysis, testing and manufacturing occupy a key position.
Findings: Subject scope of this paper is decrease time of cutting material and using new technologie for
making parts. Decrease of cutting time is significantly because we using fewer tools, preparation time is
lower than we used conventional machines.
Practical implications: The practical part included the design of electrode in the CAD system,
SolidWorks 2010, production of NC program for the operating unit Haidenhain iTNC 530 in CAM
system ESPRIT 2010, and finally making electrode on five axis machine center DMG DMU 40
Monoblock. All practical works made in Industrial park Nova Gradiška with cooperation Mechanical
Engineering faculty in Slavonski Brod.
Originality/value: Using new technology a five-axis machining center, leads to great advantages in the
preparation for the reduced set-up time, reduces the number of required devices, reducing the number of
special tools because decrease of making time.

1.85
Corrosion resistance of polymer matrix nanocomposite
Dziekonska M. (Gliwice, Poland), Ziebowicz A. (Gliwice, Poland), Ziebowicz B. (Gliwice, Poland),
Dobrzanski L.A. (Gliwice, Poland)
Purpose: The goal of the study is to investigate the corrosion resistance of hard magnetic composite
materials Nd-Fe-B with 5%, 10% and 15% by weight of iron powder, casting copper alloy with tin
CuSn10, alloy steel corrosion-resistant X2CrNiMo17-12-2 and Epidian100 (2.5% by mass) as a binder
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in a humid environment at 40 ° C and 5% NaCl solution at 35 ° C and to determine their current-voltage
characteristics.
Design/methodology/approach: The investigations of corrosion resistance of hard magnetic composite
materials in climate chambers were carried out :test 1 (temperature 40 ° C, relative humidity 93%,
duration 96 h) test 2 (temperature 35 ° C, 5% NaCl solution, duration 6 h). Pitting corrosion were made
in an environment of 5% NaCl solution at 35 ° C.
Findings: The results of corrosion tests allows to determinate that the best corrosion show composite
materials with addition of 15% of CuSn10 or X2CrNiMo17-12-2.
Practical implications: Composite materials Nd-Fe-B - polymer matrix can greatly expand the
application possibilities of hard magnetic materials however further examination to obtain materials
with improved properties are still needed.
Originality/value: Results show corrosion resistance of Nd-Fe-B - polymer matrix composite materials
determined by different methods. Results are the base for further investigations of the impact of
corrosion environment on the magnetic properties of such composite materials.

1.143
Computer modelling and analysis of microstructures with fibres and cracks
Fedelinski P. (Gliwice, Poland)
Purpose: The aim of the research is to formulate the boundary element approach, develop the computer
codes and analyze microstructures containing fibres and cracks. The computer codes can be used to
analyze influence of fibres and cracks on stress fields and effective properties of materials.
Design/methodology/approach: The relation between boundary displacements and tractions is
established by using appropriate boundary integral equations. The variations of boundary coordinates,
displacements and tractions are interpolated by using nodal values and shape functions. Additionally,
equations of motion and equilibrium equations are applied for rigid fibres.
Findings: The boundary element method can be simply and effectively used for materials containing
fibres and cracks. The stress fields for a single fibre computed by the present approach agree very well
with analytical results. The fibre, which is perpendicular to the crack has larger influence on stress
intensity factors than the fibre, which is parallel to the crack.
Research limitations/implications: The proposed method is efficient for linear elastic materials. For
other materials the boundary element method requires fundamental solutions, which have complicated
forms. The developed computer codes can be extended to materials containing many randomly
distributed fibres and cracks.
Practical implications: The present method can be used to analyze and optimize strength and stiffness
of materials by a proper reinforcement by fibers.
Originality/value: The original value of the paper is the analysis of influence of distribution of rigid
fibres on effective properties of composites and the influence of positions of a fibre and a crack on
stress intensity factors.
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1.101
The exemplar design features in creation of the series of types
Gendarz P. (Gliwice, Poland), Rabsztyn D. (Gliwice, Poland)
Purpose: The paper presents way to designate the exemplary design features by optimizing the features
by means of the Finite Element Method. The subject of optimization are the qualitative and quantitative
geometrical design features: the geometrical design form and the geometrical dimensions.
Design/methodology/approach: The fallowing computer aided methods were used to support the
engineering process: FEM analysis, geometry optimization, optimization of the dimension values
??using the variant analysis and relational parameterization. These stages were developed in TOSCA
software and advanced graphical programs: NX and I-DEAS.
Findings: The result of research was the determination of exemplar design features that take into
account consideration: technical expediency, economic expediency and production capacities. On the
basis of design features and with the use of the relational parameterization, the series of types was
established.
Research limitations/implications: Due to the iterative process, optimization based on Finite Element
Analysis is time consuming. Practical implications: The described method can be used in creating the
series of types and modular construction systems.
Originality/value: The presented algorithm of optimization and analysis of the geometrical features
with the use of the Finite Element Method, allows determining the exemplar design features, which are
the basis for the development of an exemplar form of the series of types.

1.16
Effect of copper on martensite induced by the deformation and in the parameters that simulate
the stress-strain curve of an austenitic stainless steel AISI 304
Gilapa L.C.M. (Joinville, Brazil), Oliveira C.A.S. (Joinville, Brazil), Silva M.R. (Joinville, Brazil)
Purpose: This study examined the effect of copper on the phase transformation (γ → α΄)-induced by the
deformation and in the variables of the equation that simulates the curve tension - equivalent
deformation.
Design/methodology/approach: The phase transformation (γ → α΄) was studied through the magnetic
properties using a vibrating sample magnetometer - VSM. The simulation of the curve tension equivalent deformation was performed using the obtained results in experimental studies, using the
commercial software Maple.
Findings: It was observed that the addition of copper in the austenitic stainless steel (ASS) AISI 304
promotes increased stability of the austenite, slowing therefore, the formation of martensite induced by
deformation. It was also observed that the addition of copper influences on the values of the variables of
the equation that simulate the curves tension - deformation.
Research limitations/implications: The curve tension - equivalent deformation was simulated
satisfactorily, however it was observed that the equation that simulates the curve displays values of the
variables not usually found, this may be due to the approximations made in applying the rule of
mixtures.
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Practical implications: It was observed that with the increase of copper, the ASS tend to increase the
stability of the austenitic phase, which implies a delay in hardening of the material and a probable
influence on the variables of the equation that simulates the curve tension - equivalent deformation.
Originality/value: The influence of copper on the formation of martensite magnetic (α΄) and
consequent influence in obtaining the variables of the equation that generates the curve tension equivalent deformation.

1.86
Characteristics of structure and properties of a sintered tool materials with cobalt matrix
Golombek K. (Gliwice, Poland)
Purpose: The mechanical alloying method has been chosen to manufacture new TGMs - tool gradient
materials with disproportion of cobalt matrix portion between core and surface layer and covered hard
surface coatings in PVD process.
Design/methodology/approach: Powder metallurgy, pressureless forming of powder, sintering,
microstructure examination, X-ray dispersive energy examination, mechanical examination.
Findings: The presented research results confirm that the methods of mixing tungsten carbide in cobalt
matrix an important effect upon the grain size of mixture. But it is not possible to determine the changes
in grain size distribution. The larger particles break down rapidly that the product becomes more
uniform. The coatings deposited with the PVD method onto the substrates from TGMs reveal better
working properties in comparison to the commercial tool materials.
Practical implications: The investigated new TGMs - tool gradient materials with gradient coatings
can be applied for cutting tools.
Originality/value: The obtained results show the possibility to manufacture TGMs on the basis of
different portions of cobalt reinforced with hard ceramics particles in order to improve the abrasive
resistance and ductility of tool cutting materials.

1.27
Diffusion AlSi-MeCrAlY coatings obtained from alloy based on intermetallic TiAl phase
Goral M.G. (Rzeszow, Poland), Moskal G.M. (Katowice, Poland)
Purpose: The development of new protective coatings for TiAl intermetallics was conducted. The
MeCrAlY-AlSi slurry was used with different amoudt of aluminium-silicon powder in the binder.
Design/methodology/approach: The slurry consisting of aluminium and silicon powder with the
addition of MeCrAlY powder were used during the procedure. The inorganic solution made from
chromic and phosphoric acid was applied as a binder. The preliminary research of microstructure of
obtained coatings was conducted.
Findings: The obtained coating consisting of 3 or 4 zones (depending on chemical composition of the
slurry) was obtained during the annealing process (950°C/4h).
Research limitations/implications: The research results revealed the possibility of obtaining coatings
with complex phase and chemical composition.

Abstracts

71

Practical implications: Many problems connected with sedimentation of heavier MeCrAlY powder
were observed.
Originality/value: The copletele new technologies was described in article.

1.46
The influence of production method on oxidation resistance of the aluminide coatings obtained on
IN 100 alloy
Pytel M. (Rzeszow, Poland), Goral M. (Rzeszow, Poland), Maliniak M. (Rzeszow, Poland)
Purpose: The comparison of three deposition of coatings method.
Design/methodology/approach: The diffusion aluminide coatings were deposited using the pack
cementation, out of pack and CVD method.
Findings: The authors present in the article the results on influence of the method of manufacturing the
aluminide coatings on their microstructure and oxidation resistance.
Research limitations/implications: The thickness analysis and the chemical composition analysis with
a use of light microscopy, scanning electron microscopy and EDS analysis were performed.
Practical implications: This process can be used in aerospace industry to form oxidation resistant
coatings.
Originality/value: It has been proven, that the coating obtained with CVD method, despite its small
thickness, was characterized by the best cyclic oxidation resistance.

1.26
The technology of Plasma Spray Physical Vapour Deposition
Goral M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland)
Purpose: The deposition of thermal barrier coatings is currently the most effective means of protecting
the surface of aircraft engine turbine blades from the impact of aggressive environment of combustion
gases. The new technologies of TBC depositions are required.
Design/methodology/approach: The essential properties of the PS-PVD process have been outlined, as
well as recent literature references. In addition, the influence of a set process condition on the properties
of the deposited coatings has been described.
Findings: The new plasma-spraying PS-PVD method is a promising technology for the deposition of
modern thermal barrier coatings on aircraft engine turbine blades.
Research limitations/implications: The constant progress of engine operating temperatures and
increasing pollution restrictions determine the intensive development of heat-resistant coatings, which is
directed to new deposition technologies and coating materials.
Practical implications: The article presents a new technology of thermal barrier coating deposition LPPS Thin Film and Plasma Spray - Physical Vapour Deposition .
Originality/value: The copletele new technologies was described in article.
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1.49
The Plasma Spraying Physical Vapor Deposition - first experiences in creating the columnar TBC
coating on CMSX-4 superalloy
Goral M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland), Kotowski S. (Rzeszow, Poland),
Drajewicz M. (Rzeszow, Poland)
Purpose: The new plasma spraying method.
Design/methodology/approach: The single crystal CMSX-4 nickel alloy was used as base material
The diffusion aluminide layer was deposited during the CVD process and was used as bond-coat. The
zirconium oxide stabilized by yttrium oxide was utilized as the deposition material.
Findings: It was proved, that there is a possibility of obtaining the ceramic layer using the PS-PVD
process.
Research limitations/implications: The thickness analysis and the chemical composition analysis by
light and scanning electron microscopy were performed.
Practical implications: This process can be used in aerospace industry to form oxidation resistant
coatings.
Originality/value: In article Plasma Spraying Physical Vapour Deposition Process was described.

1.56
Influence of turbine blade geometry on thickness of TBCs deposited by VPA and PS-PVD
methods
Goral M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland), Kotowski S. (Rzeszow, Poland), Pytel M.
(Rzeszow, Poland), Maslyk M. (Rzeszow, Poland)
Purpose: The authors presented in the article the influence of the jet engine turbine blade profile on the
thickness and microstructure of thermal barrier coatings.
Design/methodology/approach: The assessment of model blade made of ZS6K alloy used in the first
stage of the turbine engine was performed. The diffusion aluminide coating as well as the thermal
barrier coating were deposited on the blade surface with a use of the out of pack method. The zirconia
stabilized by yttrium oxide coating was deposited by PS-PVD method The research was performed with
a use of light- and scanning microscopy.
Findings: It has been proven, that the thickest coating was found on the leading edge and trailing edge
of the blade. In those places the coating thickness was approx. 20-30% larger than in the other areas on
turbine blade.
Research limitations/implications: The research was performed with a use of light- and scanning
microscopy.
Practical implications: The obtained results indicate that it is possible to create the thermal barrier
coating by PS-PVD process on the first stage turbine blades of the aircraft engine. It indicates the
possibility of application of this process in the industrial practice.
Originality/value: The new method for TBC coating production were used.
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1.148
Microstructural study on retained austenite in advanced high-strength multiphase 3Mn-1.5Al and
5Mn-1.5Al steels
Grajcar A. (Gliwice, Poland), Kwasny W. (Gliwice, Poland)
Purpose: The aim of the paper is to describe crystallographic and morphological features of retained
austenite in thermomechanically processed bainite-martensite multiphase steels containing 3 and 5% Mn.
Design/methodology/approach: Two groups of steels were designed and investigated: 3Mn-1.5Al and
5Mn-1.5Al were reference steels, whereas next two steels were microalloyed with niobium. The steels
were thermomechanically processed using the Gleeble simulator. The isothermal holding temperature to
enrich austenite in carbon was between 350 and 450°C. Metallographic investigations were carried out
using light (LM) and scanning electron microscopy (SEM). The retained austenite amount and its
carbon concentration was evaluated by X-ray analysis.
Findings: Manganese addition results in the high hardenability of steels leading to bainitic-martensitic
microstructures. A high-Al concept and isothermal holding of steel in a bainitic transformation range
allow to obtain a high fraction of retained austenite as a result of an incomplete bainitic transformation
phenomenon. New complex bainitic morphologies like degenerate upper and lower bainite were
identified using SEM. The microstructure and retained austenite characteristics were correlated with the
carbon content in γ phase.
Research limitations/implications: Further investigations (TEM, EBSD) to describe in detail the
identified structural constituents and the effect of Nb microalloying on microstructure and mechanical
properties are needed.
Practical implications: The knowledge of the influence of the isothermal holding temperature on the
microstructure and hardness of thermomechanically processed steels are of primary importance for hot
rolling of these multiphase high-strength steels.
Originality/value: A problem of the stabilization of retained austenite in advanced high-strength
multiphase Nb-free and Nb-microalloyed steels with increased Mn content is discussed.

1.36
Structure and properties changes of Fe78Si9B13 metallic glass by low-temperature thermal
activation process
Griner S. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland)
Purpose: The paper presents a structural relaxation process of Fe78Si9B13 metallic glasses and structure
and properties changes in a temperature range up to 300ºC after annealing from 2 to 16 hours.
Design/methodology/approach: The relaxation and crystallization of Fe78Si9B13 metallic glasses were
examined by mechanical test, relaxation test, scanning electron microscopy (SEM) and transmission
electron microscopy (TEM) methods.
Findings: The influence of thermal activation on the structural relaxation process of Fe78Si9B13 metallic
glasses was determined after annealing from temperature of 100 to 300ºC. The beginning of the structural
relaxation was revealed after annealing at 100 and 150ºC, especially after long annealing times of 8 and
16 hours. The structural relaxation process was confirmed by examination of dimensional changes of
samples associated with partial reduction of free volume and the ordering of topological and chemical
structure of metallic glass. Significant changes in the structure and properties of the alloy was observed
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after annealing at 300ºC. The reduction of tensile strength and high fragility of samples was also
determined. This decrease is associated with extending of the structural relaxation and beginning of
crystallization process by formation of small crystallites of α-Fe phase in amorphous matrix.
Research limitations/implications: The structural relaxation process and beginning of crystallization
on changes of strength, ductility, fracture morphology, structure, process of stress relaxation and
geometry of studied alloy were also achieved in function of temperature and time of annealing.
Practical implications: The course of relaxation processes can be used for analysis of thermal stability
of metallic glasses.
Originality/value: The paper presents a significant influence of low-temperature thermal activation,
which was conducted up to 16 hours, on the structural relaxation and changes of selected mechanical
properties.

1.121
Metallographic aspects of deformed monocrystals of CuZn30 alloys
Grzegorczyk B. (Gliwice, Poland), Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice,
Poland), Kowalski A. (Gliwice, Poland), Palka P. (Cracow, Poland)
Purpose: The aim of the paper is to present the technique of production and the analysis of the
structures of CuZn30 monocrystals compressed at a temperature of 20°C up to 400°C at a strain rate of
10-5 sec-1 to 10-1 sec-1.
Design/methodology/approach: The range of investigations comprised the production of monocrystals
for tests, the determination of their crystallographic orientation, the deformation of selected
monocrystals by compressing them within the temperature range from 20°C to 400°C at a strain rate of
10-5 sec-1 to 10-1 sec-1, as well as observations of the structures on an optical microscope.
Findings: The analysis of the results of these investigations permitted to prove a considerable influence
of the temperature, the strain rate and the crystallographic orientation on the metallographic effects of
the work hardening of the CuZn30 alloy with the orientation [-1 3 9].
Practical implications: In the microstructures of the investigated monocrystals typical effects of plastic
deformation were observed in the form of parallel cruciform lines and slip zones with locally intensified
densities in various ranges of the cross-section of the sample and bands of deflection with weakly
visible slip lines in the original system.
Originality/value: The analysed microstructures of compressed monocrystals prove that the main
mechanism of plastic deformation is the slide. Of essential influence on the structure of plastically
deformed monocrystals with the orientation [-1 3 9] are both the temperature and the strain rate.

1.92
Effects of cryogenic cooling on surface layer characteristics produced by hard turning
Grzesik W. (Opole, Poland), Zak K. (Opole, Poland), Prazmowski M. (Opole, Poland), Storch B.
(Koszalin, Poland), Palka T. (Koszalin, Poland)
Purpose: The purpose of this research is to test the applicability of cryogenic hard machining for
improving surface integrity produced in turning operations on parts made of high-strength, low alloy
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41Cr4 steel with hardness of 57±2 HRC. The aim of the research is to quantify the surface roughness
and the mechanical properties of the sublayer produced under practical working conditions.
Design/methodology/approach: The objectives were achieved by the characterization of machined
surfaces using 2D and 3D scanning techniques. The surface profile and surface topographies were
characterized and compared for optimal machining conditions. Moreover, microhardness beneath the
surface was measured using a hardness tester with a Berkovich indenter. The microstucture of the
sublayer was examined using SEM/EDS technique.
Findings: This investigation confirms that hard machining allows producing surfaces with acceptable
surface roughness and, in some cases, with attractive service properties. The main conclusion is that
cryogenic hard cutting operations can partly eliminate grinding operations in cases when white layer is
not produced.
Research limitations/implications: The basic limitations concern the measurement of residual stresses
and microstructural alterations including phase analysis. Another important problem is to optimize the
surface integrity including surface roughness and sublayer properties.
Practical implications: One practical outcome is selecting the machining conditions which guarantee
the demanded surface finish together with bearing properties. Moreover, they should be selected in
terms of desired microhardness distribution.
Originality/value: Original value of the paper is the presentation of the effects of cryogenic pre-cooling
of the workpiece in hard turning operations. Experiments were performed under the conditions
combining low surface roughness with attractive service properties. This knowledge can support the
design of technological processes of hard steel parts.

1.170
Low concentration magnetic nanoparticle and localized magnetic centers in different materials:
studies by FMR/EPR method
Guskos N. (Athens, Greece)
Purpose: The aim of this review is recapitulating the temperature dependence of FMR/EPR spectra of
low concentration of magnetic nanoparticles and ultralow concentration localized magnetic centers
(defects, free radicals, the lower oxidation state of titanium ions) in different materials.
Design/methodology/approach: Reorientation processes correlated and isolated spin systems during
changing temperature could inform about physical properties of the materials. The FMR/EPR is very
usefully method for characterization novel materials as polymers/copolymers, nanotubes, TiN, TiC, TiSi-C-N, TiO2, Me-Fe-V-O, nFe2O3/(1-n)ZnO or an extended free radicals networks.
Findings: The intense almost symmetrical FMR resonance line of low concentration of magnetic
nanoparticles are observed which essential are changed at different temperatures. The EPR spectra of
low concentration localized magnetic nanoparticles is shown that the relaxation processes are different
than for magnetic nanoparticles embed in polymer matrixes. A very low concentration of magnetic
nanoparticles and localized magnetic moments could modify its physical properties (magnetic,
conductivity or mechanical).
Research limitations/implications: Composite systems containing magnetic nanoparticles and
localized magnetic moments promise the potential for high-density data storage, biomedical
applications, catalysis, building materials, photovoltaic, metallurgy and nanotechnology sensor
materialisation, among other envisaged utilisations.
Originality/value: Continue attempting to decipher the mystery and fruitfulness of magnetic
nanoparticle and localized magnetic nanoparticles distributions.
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1.12
Strip casting using a single roll caster equipped with a scraper
Haga T. (Osaka, Japan), Akitsu K. (Osaka, Japan), Kamakura K. (Osaka, Japan), Kumai S. (Yokohama,
Japan), Watari H. (Kiryu, Japan)
Purpose: Purpose of this paper is to investigate the ability of a single roll caster equipped with a
scraper. The purpose of the development of the single roll caster equipped with a scraper is casting of
the strip without centre line segregation and porosity and with sound free solidified surface. The single
roll caster can cast the strip without the centre segregation and porosity. However, the conditions of the
free solidified surface and the thickness distribution are not sound. The scraper was adopted in order to
improve the free solidified surface. Investigation of the effect of the scraper and the properties of the
roll cast strip is the purpose of this paper.
Design/methodology/approach: A scraper was developed to improve the free solidified surface
condition. The scraper scribed the semisolid metal on the free solidified surface to make the free
solidified surface flat. The scraper was made from mild-steel-plate, and it was coated by the insulator
sheet of 2mm-thick. The scraper was pushed to free solidified surface by the constant load.
Findings: The scraper was very useful to improve the free solidified surface. AA5182 aluminium alloy
strip could be cast at the speed up to 40m/min. There was no centre segregation and porosity. There was
no difference between the roll contact surface and the scribed surface. The mechanical properties of the
roll cast strip were as same as those of strip made from D.C. cast slab. Hi-content Al-Mg alloy like Al10mass%Mg, which cannot be cast into the strip by the twin roll caster without centre segregation,
could be cast into the strip without defect.
Research limitations/implications: Metal which was investigated was only aluminium alloy. It is not
clear that this process is useful to other alloys like steel, copper et.al.
Practical implications: This process may be able to be used instead of the D.C. casting and the twin
roll casting. Especially, this caster is useful the strip casting of the Al-Mg alloy.
Originality/value: The single roll caster equipped with a scraper is original development. This caster
may be useful for aluminium and magnesium sheet making companies.

1.140
Untypical bromine corrosion in boilers co-firing biomass
Hernas A. (Katowice, Poland), Chmiela B. (Katowice, Poland), Szczucka-Lasota B. (Katowice, Poland)
Purpose: The aim of this study was to determine the untypical corrosion resistance of rotary air
preheaters in a biomass co-fired power plant.
Design/methodology/approach: The selected results of some components of regenerative rotary air
preheaters in a biomass co-fired power plant are presented. The macro and microstructure of corroded
components of a LUVO preheater after 3 years of service are presented. The chemical composition of
corrosion products was determined by X-ray microanalysis.
Findings: Data concerning toxicity and identification of PBDEs (Polibrominated diphenyl ethers) in the
biomass is very limited. The presented research provides information and the proposed corrosion reaction
mechanism in environments containing biomass with aggressive compounds like Cl, Si, H and Br.
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Research limitations/implications: An extended research on PBDEs in power plant fuels is necessary
to give a full assessment of the corrosion mechanism in the presented environment; obligatory
classification of the co-fired biomass.
Originality/value: Firstly, an assessment of the danger for boiler materials co-firing biomass containing
brominated organic flame and presentation of the reaction during the corrosion process and degradation
of power boiler components in the presented environment. Secondly, the highlighting of the problem
that there is a need to properly select and determine the chemical composition of the biomass used.

1.65
Unsteady state heat flow in the exhaust valve in turbocharged Diesel engine covered by the layer
of the carbon deposit
Hornik A. (Katowice, Poland), Jedrusik D. (Katowice, Poland), Wilk K. (Katowice, Poland)
Purpose: The determination of the temperature distribution, temperature gradients and thermal stresses
in the exhaust valve with using the layer of the carbon deposit in initial phase of the work of
turbocharged Diesel engine.
Design/methodology/approach: The results of calculations of the temperature distribution,
temperature gradients and thermal stresses in the exhaust valve of turbocharged Diesel engine with
using the layer of the carbon deposit on the different surfaces of the valve 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 geometrical models of the layer of
carbon deposit on the different surfaces of the exhaust valve and heat transfer on individual surfaces of
the exhaust valve used by the variable values of the boundary conditions and temperature of working
medium in initial time of the working engine.
Research limitations/implications: The modelling of thermal loads were carried out by analysing the
temperature distribution, temperature gradients and thermal stresses in the exhaust valve in initial phase
of the work of turbocharged Diesel engine.
Originality/value: The layer of the carbon deposit was used for modelling of thermal loads in the
exhaust valve as the geometric model with the use of material properties. The results obtained allow to
analyse distribution of temperature, temperature gradients and thermal stresses in the exhaust valve.

1.31
Welding stability assessment in the GMAW-S process based on fuzzy logic by acoustic sensing
from arc emissions
Huanca Cayo E. (Brasilia, Brazil), Absi Alfaro S.C. (Brasilia, Brazil)
Purpose: The present research work has as purpose detecting perturbations, measuring and assessing
the welding stability in GMAW process in short circuit mode named hereafter as GMAW-S process.
Design/methodology/approach: Welding trials were performed with a set of optimal input welding
parameters. During experiments were induced some perturbations on the welding trajectory. It causes
alteration on the stability of welding resulting as consequence geometrical shape deformations. During
each experiments, acoustic emission signal coming from electric arc as well as arc voltage and welding
current were acquired aided by a card acquisition and virtual instrumentation software. A heuristic
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model was performed as knowledge base rules of a fuzzy logic system. This system has two inputs and
one output. Some additional welding trials were performed for assessing its performance.
Findings: It was performed a welding stability assessment system based on fuzzy logic. As well as, this
system is based on non-contact sensing what reduces the loading effects on the welding process.
Research limitations/implications: In the present work was monitored just the acoustic emissions
coming from arc. Although that, the results were satisfactory, an approach on data fusion of sensors
including electromagnetic emission sensors could improve the quality assessments system.
Originality/value: The non-contact welding stability assessment methods have reduces loading effects and
a heuristic approach on the relations between arc emissions and welding stability allows quantifying
nonlinear variables such as knowledge and experience of skilled welders, such that, it is possible to represent
linguistic terms numerically what could be used as an on-line monitoring system of welding processes.

1.177
Sustainability issues of research and development of forging
Im Y.T. (Daejeon, Korea), Hwang S.K. (Daejeon, Korea), Kim D.K. (Daejeon, Korea), Baek H.M.
(Daejeon, Korea), Park W.Y. (Daejeon, Korea), Lee J.W. (Daejeon, Korea), Joo H.S. (Daejeon, Korea),
Kim J.M. (Daejeon, Korea)
Purpose: of this paper is to review recent research activities of the Computer Aided Materials
Processing Laboratory to improve sustainability of the material and manufacturing process in forging.
Design/methodology/approach: Empirically obtained non-dimensional equation to determine friction
factor was introduced by employing tip test results. Equal channel angular processing (ECAP) and hybrid
process consisting of pinch rolling, ECAP, and drawing were newly designed to make the process
continuous and improve the strength of the material. The numerical program based on cellular automata and
crystal plasticity was developed to predict microstructure and texture evolution during recrystallization.
Findings: The friction factors at the punch or die interfaces during cold forging can be determined
separately as a function of the hardness and surface roughness of the material and punch or dies, initial
yield strength of the material, viscosity of the lubricant, and die velocity. Severe plastic deformation
was applied in a continuous manner and strength increase of the material was obtained as a result. The
microstructure and texture evolution during recrystallization can be predicted numerically by the
developed program.
Research limitations/implications: The proposed results should be compared with the practical results
to further the applicability and solution accuracy.
Practical implications: The present approach can be used as an example to tackle the sustainability of
the material and manufacturing process.
Originality/value: The current approach is practically easy to apply and the simulation tool developed
can replace the laborious and expensive experiments.

1.127
A review of recovery of metals from industrial waste
Jadhav U.U. (Hsinchu, Taiwan), Hocheng H. (Hsinchu, Taiwan)
Due to rapid industrialization the demand for heavy metals is ever increasing, but the reserves of highgrade ores are diminishing. Therefore there is a need to explore alternative sources of heavy metals. The
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rapid industrialization generates a variety of industrial wastes. These industrial wastes possess toxic
elements such as heavy metals. Improper disposal of these wastes becomes a key factor in metal
contamination and thus when leached into atmosphere cause serious environmental problem. These
metals exert wide variety of adverse effects on human being. Some of the metals have extremely long
biological half-life that essentially makes it a cumulative toxin. Also some metals are carcinogenic in
nature. Among the wastes, electronic scraps, medical waste, metal finishing industry waste, spent
petroleum catalysts, battery wastes, fly ash etc., are some of the major industrially produced wastes.
These solid wastes mostly contain Au, Ag, Ni, Mo, Co, Cu, Zn, and Cr like heavy metals in it. Hence
these waste materials which are causing serious environmental problems, can act as potential source for
heavy metals. In this sense these industrial wastes can act as artifitial ores. The valuable metals can be
recovered from these industrial wastes. There are varieties of methods in use for recovery of heavy
metals. These include pyrometallurgical, hydrometallurgical and bio-hydrometallurgical methods.
Pyrometallurgical recovery consists of the thermal treatment of ores and metal containing wastes to
bring about physical and chemical transformations. This enables recovery of valuable metals. Calcining,
roasting, smelting and refining are the pyrometallurgical processes used for metal recovery. The
hydrometallurgical recovery uses mainly the leaching process. It involves the use of aqueous solutions
containing a lixiviant which is brought into contact with a material containing a valuable metal. Further
the metals are concentrated and purified by using precipitation, cementation, solvent extraction and ion
exchange. The metals are finally recovered in pure form by using electrolysis and precipitation
methods. Biohydrometallurgy is one of the most promising and revolutionary biotechnologies. This
technique exploits microbiological processes for recovery of heavy metal ions. In last few decades the
concept of microbiological leaching have played a grate role to recover valuable metals from various
sulfide minerals or low grade ores. Now the microbiological leaching process has been shifted for its
application to recover valuable metals from the different industrial wastes. There are many
microrganisms which play important role in recovery of heavy metals from industrial wastes. Among
the bacteria Acidithiobacillus ferrooxidans, Acidithiobacillus thiooxidans, Leptospirillum ferrooxidans,
and Sulfolobus sp., are well known for the bioleaching activity while Penicillium, and Aspergillus niger
are some fungi those help in metal leaching process. The process of recovery makes sense only if the
cost of recovery is much less than the value of the precious metal. The restrictions imposed on waste
disposal and stringent environmental regulations demand eco-friendly technologies for metal recovery.
This paper reports a review of number of industrial processes that generate metal containing waste and
the various methods in use for recovery of metals from these wastes. This will help in selection of a
proper method for recovery of heavy metals from industrial wastes.

1.63
Quality and properties of the cast iron produced on the steel scrap base
Janerka K. (Gliwice, Poland), Jezierski J. (Gliwice, Poland), Szajnar J. (Gliwice, Poland)
Purpose: The goal of the article is to show the issue of the cast iron melting on the steel scrap base only
(with no pig iron in charge). The particular interest was focused on the charging material chemical
composition influence on the particular elements content in produced cast iron and its quality, too.
Design/methodology/approach: The grey cast iron melting on the steel scrap base and recarburizers
(anthracite, natural and synthetic graphite, petroleum coke) was conducted to achieve the goals of the
experiments. The chemical composition, mechanical properties and microstructure was tested for each
melt. Melting was conducted in inductive furnace of 20kg capacity.
Findings: The experiments drawn to the conclusions that cast iron melted on the steel scrap base
contains less impurities (sulfur and phosphorus) than this melted on the pig iron base. During the results
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further analysis the relationship between carburizer grade and both mechanical properties and
microstructure of the produced cast iron was proved (microstructure heredity).
Research limitations/implications: To finally prove the hypothesis regarding the microstructure heredity
given in the article, further researches should be carried out with the anthracite use as a carburizer.
Practical implications: The results achieved suggest that when anthracite is used as a carburizer it is
possible to increase mechanical properties with no necessity of changing other process parameters.
Regarding the fact that the anthracite is relatively cheap carburizer it may cause in consequence less
expensive production along with the cast iron quality parameters increase.
Originality/value: The issue of the materials microstructure heredity is not widely described in the
literature and the experiments results presented in the article allow to create the hypothesis that this
phenomenon is present in the metal alloys.

1.37
Structure and density of Fe36Co36B19.2Si4.8Nb4 bulk glassy alloy
Januszka A. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland)
Purpose: The work presents density measurements of bulk metallic glasses in as-cast state.
Additionally casting method and structure characterization was displayed.
Design/methodology/approach: The studies were performed on Fe36Co36B19.2Si4.8Nb4 metallic glasses
in form of rods with diameter 2 and 3 mm. Samples were fabricated using copper mould casting
method. The master alloy characteristic temperatures (Tm – melting point and Tl – liquidus temperature)
were determinate by differential thermal analysis (DTA). The structure was characterized by X-ray
(XRD) method and scanning electron microscope (SEM). The densities of metallic glassy rods have
been measured by using the Archimedes principle.
Findings: The XRD and SEM investigations revealed that the studied samples in form of rods were
amorphous. Broad diffraction “halo” was observed for every testing piece. Fracture observation
confirmed glassy state of samples. Archimedes principle allows calculating density of tested sample.
Practical implications: The FeCo-based bulk metallic glasses have attracted great interest for a variety
application fields for example electric applications, precision machinery materials or structural
materials. Metallic glasses exhibit higher density than their crystalline counterparts and could be apply
as a satisfactory structural material.
Originality/value: The obtained results confirm the utility of applied investigation methods in the
thermal and structure analysis of examined amorphous alloys. Density of metallic glasses is important
properties which influence on specific application these materials. This materials offer attractive
qualities, combining some of the desirable properties of conventional crystalline metals and the
formability of conventional oxide glasses.

1.174
Vacuum melting equipment and technologies for advanced materials
Jarczyk G. (Hanau, Germany), Franz H. (Hanau, Germany)
The paper describes selected technologies and equipment for fabrication of advanced materials for
different applications. The production of complex parts by the vacuum investment casting process has
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led to increased demands on equipment and processes. Highly automated machines and simple
operation conditions are a must to achieve the required process efficiency and product quality. Vacuum
melting, re-melting and casting technology has become an increasingly requirement for advanced
materials which are used at high temperature, high stress applications such as for the aerospace and
power turbine industries. The cleanliness of specialty steels or superalloys produced by vacuum melting
is much better than that attained by conventional processing methods, what means, that higher operating
efficiencies can be obtained. A wide variety of process routes for vacuum processing are available, what
will be in this paper as a short review presented.

1.165
Diamond composite with Ti2SnC and Zr2SnC phases
Jaworska L. (Cracow, Poland)
Purpose: Obtaining diamond compacts with a ceramic bonding phase for improving properties of this
group of materials. One of the possibilities to improve the properties of PCD materials is the lowering
of cobalt bonding phase content which is used in commercial materials.
Design/methodology/approach: The new bonding phases were prepared using the self-propagating
high temperature method of synthesis (SHS). The MAX compounds Zr2SnC and Ti2SnC were produced
from stoichiometric mixtures of powders. Diamond powders mixtures with participation of 10 mass%
of the SHS product were prepared. Diamond composites were obtained using the high pressure - high
temperature sintering method. Microstructure investigations were performed using the electron
scanning microscope. Phase compositions of the SHS products and diamond compacts were analyzed
by x-ray diffraction.
Findings: The X-ray phase analyses indicate that the bonding material prepared by means of the SHS
method has a multiphase composition. As a result of reaction between carbon and elements of the
bonding phase new carbon phases appear in the diamond compacts. Studies of the microstructures of
the diamond composites show good consolidation without microcracks. There is good penetration of the
bonding phase between diamond crystallites.
Practical implications: Due to the ceramic bonding phase diamond composites should have better
thermal resistance than the diamond with the cobalt bonding phase. The diamond with MAX phases
could be used in “dry cutting” processes without harmful lubricants.
Originality/value: MAX bonding phases with tin content for diamond compacts constitute an original
value.

1.178
The effect of ceramic particles on the mechanical properties of EN AC-44200 Al alloy based
composite materials
Kaczmar J. (Wroclaw, Poland), Kurzawa A. (Wroclaw, Poland)
Purpose: The unreinforced EN AC-44200 aluminium alloy is characterized by the medium mechanical
properties and the purpose of performed investigations was improvement of mechanical properties of
this alloy by introducing stable ceramic alumina particles.
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Design/methodology/approach: The composite materials were manufactured by squeeze casting of
porous ceramic preforms characterized by the open porosities of 90 %, 80 %, 70 % and 60 % with the
liquid EN AC- 44200 aluminum alloy. The composite materials containing 10 vol. %, 20 vol. %,
30 vol. % and 40 vol. % were manufactured and characterized by the homogeneous distribution of
alumina particles in the matrix. On the base of microscopic investigations there was ascertained good
bonding at the interface matrix/strengthening particles.
Findings: Manufacturing of porous ceramic preforms from alumina powders characterized by the
desired open porosity was elaborated. After squeeze casting with liquid EN AC-44200 alloy there was
noticed considerable increase of physical and mechanical properties.
Research limitations/implications: hardness HB increased from 82HB for unreinforced alloy to
150 HB for material containing 40 vol. % of particles. There was noticed increase of tensile strength,
bending strength and compression strength, although what is typical for composite materials, decrease
of impact strength.
Practical implications: There was noticed small rest porosity with decreasing porosity of the ceramic
preforms. Further investigations on porosity removal basing on modification of production parameters
are forseen.
Originality/value: Reinforcing of EN AC-44200 aluminum alloy with ceramic particles is effective
taking into account increase of hardness and strength (tensile, bending, compression), although the
relatively low impact strength can be restriction for the applications of these materials as the elements
subjected to dynamic loads.

1.38
Occupational risk assessment at the work station in the selected enterprise
Kania A. (Gliwice, Poland), Spilka M. (Gliwice, Poland), Cieslinski G. (Gliwice, Poland)
Purpose: In this paper the occupational risk assessment in the selected work stations in the company
which operates in the mining industry was carried out. The legal requirements relating to work safety
and occupational risk assessment were showed.
Design/methodology/approach: In this article three selected positions in the company were analysed
and a comprehensive risk assessment was made for them. Appropriate actions and measures were
proposed to reduce identified threats.
Findings: The threats analysis at the work stations was carried out. The cards of threats identification
were the basis to risk estimation carried out. Moreover the risk acceptability criteria were proposed.
Research limitations/implications: The proper risk management in the enterprise assures the safety,
financial stabilization and increase of efficiency and consciousness in the range of workers safety.
Practical implications: The cards of the risk assessment that were made for three work stations in the
analysed organization making possible the introduction of preventive and corrective actions reducing
possibility of occurrence of accidents and morbidity of employers on occupational diseases.
Originality/value: In this paper indicated that analysed enterprise takes care of own workers safety.
After introduction of additional safety agents the occupational risk was reduced from high to low level
which requires only preventive actions in the future.
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1.88
Conformity assessment as a manner of risk optimisation in organisations
Karkoszka T. (Gliwice, Poland)
Purpose: of the paper has been the revealing the dependence between conformity assessment of the
implemented quality system of any kind and optimization of the system risk in typical production
organisation, special organisation realising production for products supplied for the needs of arm forces
as well as research and standardizing laboratory.
Design/methodology/approach: used for the analysis has covered the analyses of results of internal
and external audits conducted in Polish organisations certified on the basis of conformity assessment
with requirements of ISO 9001 standard, AQAP 2110 publication and accredited under ISO/IEC 17025
standard.
Findings: of analysis are as follows: estimation of number and character of nonconformities, occurring
during processes of internal and external conformity assessment, has described dependences between
size and branch of organisation, where the management system is implemented, phase of
implementation as well as the time of the system functioning.
Practical implications: can be applied in case of any organisation and any kind of audit; the used
procedure of conformity assessment allows for the definition of the value of the risk connected with
quality assurance - in management system based on quality criterion, in services, and both production
and research processes.
Originality/value: of the presented paper has been constituted by the description of different quality
systems, based on requirements of ISO 9001, AQAP 2110 and ISO/IEC 17025 standards in the model
of the management system using the conformity assessment in the improvement cycle of system risk
minimization.

1.22
Analyses of the melt cooling rate in the melt-spinning process
Karpe B. (Ljubljana, Slovenia), Kosec B. (Ljubljana, Slovenia), Bizjak M. (Ljubljana, Slovenia)
Purpose: Rapid solidification (RS) of metallic melts is important for the development of the advance
metallic materials, because enables the production of new alloys with superior properties according to
conventionally treated alloys. In practice it turned out, that single roll melt spinning process has one of
the highest melt cooling rates among all continuous casting processes. But, because very short
solidification time and movement of the melt and substrate, melt cooling rate is very difficult to
measure with confidence. Primary goal of our work was to determine the limits of cooling rate over the
ribbon thickness and to outline, which property or typical feature of the process has the greatest
influence on cooling rate of the melt.
Design/methodology/approach: On the basis of developed mathematical model, a computer program
was made and used for melt cooling rate calculation in the melt-spinning process.
Findings: The calculations show that distance from the contact surface in relation to the thermal
properties of the melt, chilling wheel material and contact resistance between metal melt and chilling
wheel have the greatest influence on melt/ribbon cooling rate. In the case of continuous casting,
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significant “long term” surface temperature increase may take place, if the wheel is not internally
cooled.
Research limitations/implications: Influence of the melt physical properties, chill wheel material,
contact resistance and cooling mode of the chill wheel on melt cooling rate are outlined.
Practical implications: Practical limits of melt cooling rate over ribbon thickness are outlined and
directions for the chill wheel cooling system design are indicated.
Originality/value: Comparison between cooling rates calculated at various thermal resistance
assumptions of particular constituents is outlined. New method for determining contact resistance
through variable heat transfer coefficient is introduced which takes into account physical properties of
the casting material, process parameters and contact time/length between metal melt/ribbon and
substrate and enables cooling rate prediction before the experiment execution. In the case of continuous
casting, heat balance of the melt-spinning process is calculated and influence of the chill wheel cooling
mode on cooling rate of metallic ribbon is analyzed.

1.142
The influence of the heat treatment on the structure, mechanical properties and corrosion
resistance of the steel X10CrNi18-8
Kciuk M. (Gliwice, Poland), Kurc-Lisiecka A. (Gliwice, Poland)
Purpose: The aim of the paper is to investigate the influence of the heat treatment on the structure,
mechanical properties and corrosion resistance of the steel X10CrNi18-8.
Design/methodology/approach: The investigated steel was solution heat treated at temperature 1050°C
with water cooling and it was analysed the susceptibility to intergranular corrosion at temperature
700°C. Structures were investigated using light microscopy. The examinations of the mechanical
properties were conducted on ZWICK 100N5A. Hardness measurements were made by Vickers method
r. The investigations of the precipitation process were done by X-ray diffraction phase analysis.
Corrosion resistance of investigated steel was examined using potentiodynamic methods.
Findings: The structure of analysed steel in as-cast conditions consist of austenitic microstructure with
numerous slip bands in areas with deformation martensite ’. The examined steel after solution heat
treatment followed by water-cooling has the structure of austenite with a small amount slip bands.
Ageing at 700°C caused precipitation of many chromium carbides on the grain boundaries and inside
the grain. The best mechanical properties (UTS=1327 MPa, YS0.2=1287 MPa, 392 HV) has steel as-cast
conditions. It was also found that the investigated steel show poor corrosion resistance in 3.5% NaCl
solution. Fractographic analyses of the samples after corrosion tests permitted to define the kind and
degree of corrosion damage.
Research limitations/implications: To investigate in more detail the corrosion behaviour 18-8
austenitic steels, the investigations should include immersion tests and an analysis of corrosion
products.
Practical implications: The obtained results can be used for searching the appropriate way of
improving the corrosion resistance of a special group of steels.
Originality/value: The relationship between the heat treatment, structure, mechanical properties and
corrosion resistance of X10CrNi18-8 steel was specified.
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1.135
A study on simulation model and kinematic model of welding robot
Kim I.S.K (Muan-Gun, Korea), Joeng J.W. (Jeonnam, Korea), Kim I.S. (Jeonnam, Korea), Chnad R.R.
(Jeonnam, Korea), Lee J.H, (Jeonnam, Korea)
Purpose: This study tries to develop a simulation model of six degree freedom for Faraman AM1
welding robot using CATIA V5 and compares with the computed kinematic model for robotic welding.
The error varification of simulated model and kinematics of the robot is also being carried out.
Design/methodology/approach: CATIA (Computer Aided Three dimensional Interactive Application)
is a multi-platform PLM/CAD/CAM/CAE commercial software suite to use to develop six degree
freedom for Faraman AM1 welding robot. The forward kinematic and inverse kinematic equations are
also used to verify the developed model.
Findings: The results obtained from the six degree freedom for Faraman AM1 simulated model has a
good agreement with computed kinematic models equations. The catia V5 a very powerful tool which
could used in develope a simulation for robotic welding system. The the angle error between simulated
model and computed inverse kinmenatic equation obtained too very small.
Research limitations/implications: The developed simulated in Catia is mainly aimed to be used in
GMA welding process. D-H (Denavit-Hartenberg) convection is used to determine the orthonormal
coordinate frames at different joints of a robotic manipulator and determining four kinematic
parameters.
Originality/value: The six degree freedom for Faraman AM1 welding robot is model to analysed and
compared with forward and inverse knimatic.

1.42
Flow modeling in a laboratory settling tank with pptional counter-current or cross-current
lamella
Kolodziejczyk K. (Cracow, Poland), Banas M. (Cracow, Poland), Warzecha P. (Cracow, Poland)
Purpose: Design of laboratory lamella settling tank used in the laboratory researches of sedimentation
process, optionally in either cross-current or counter-current.
Design/methodology/approach: This paper presents a selection of geometric parameters of the device
made using numerical methods to analyze the flow in designed settling tank.
Findings: As a result of analyses, of the final device design was developed that allows it to obtain the
proper distribution of flow velocity. The simulations allowed the selection of the proper construction of
the tank, in which the velocity distributions in successive channels are comparable to the fulfillment of
lamella, which will allow it to charge uniform stream of liquid (suspension).
Practical implications: The use of numerical methods of modeling the flow in the settling tank allowed
to fine-tune the design of the device at the early stage, and in particular the parameters of the
distribution of suspension.
Originality/value: The settling tank allows sedimentation to take place in both configurations with the
preservation of an identical sedimentation surface. This concept allows a comparison of processes in
these systems at a given identical surface load.
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1.84
TEM investigations of laser texturized polycrystalline silicon solar cell
Konieczny J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland),
Lelatko J. (Katowice, Poland)
Purpose: The presented in this paper research results concern investigation of phase transformation of
the surface structure of polycrystalline silicon solar cell. The surface of boron doped polycrystalline
silicon wafers were texturised by means of diode-pumped pulsed neodymium-doped yttrium aluminium
garnet laser crystal (Nd:YAG). Investigations were carried out on transmission electron microscope
(TEM) to observe the changes that occurred after laser treatment of the surface layer. Changes in
microstructure of the surface layer of solar cells under the influence of the laser beam are presented
using the analysis phase and dislocations present in the microstructure. Observations were carried out
on prepared thin foils. Moreover, diffraction patterns from selected regions of textured wafers were
solved to qualify phase transformations under influence of laser beam.
Design/methodology/approach: Investigations were carried out on the Transmission Electron
Microscope JEM 3010 supplied by JEOL with 300 kV accelerating voltage equipped with an electronic
camera configured with a computer. The microstructure was obtained in the bright field image as well
dark field working in a magnification range of 10000x to ca. 100000x. Phases identification was
performed by means of selected area diffraction (SAD) method, where for diffraction pattern
calculations the computer software “Eldyf”.
Findings: The research included analyze of the influence of laser treatment conditions on geometry,
roughness and size of laser made surface texture of silicon wafer applied for solar cells.
Research limitations/implications: Paper contributes to research on silicon surface processing using
laser beam.
Practical implications: Conducted investigations may be applied in optimisation process of solar cell
surface processing.
Originality/value: The range of possible applications increases for example as materials for solar cells
placed on building constructions, elements in electronics and construction parts in automobile industry.

1.151
Structure of rolled CuTi4 alloy
Konieczny J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland)
Purpose: The aim of the work is to investigate the microstructure of the heat treated and cold rolled
commercial CuTi4 copper alloy.
Design/methodology/approach: Observations an investigations of the structure were made on the
JOEL transmission electron microscope (TEM), scanning electron microscope (SEM) Zeiss SUPRA 35
and diffractometer X’Pert Panalytical.
Findings: Decomposition of supersaturated solid solution in that alloy is similar to the alloys produced
in laboratory scale. The observed differences in microstructure after supersaturation were related to the
presence of undissolved Ti particles and increased segregation of titanium distribution in copper matrix
including microareas of individual grains. The mentioned factors influence the mechanism and kinetics
of precipitation and subsequently the produced wide ranges of functional properties of the alloy.
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Research limitations/implications: Cold deformation (50% reduction) of the alloy after
supersaturation changes the mechanism and kinetics of precipitation and provides possibilities for
production of broader sets of functional properties. It is expected that widening of the cold deformation
range should result in more complete characteristics of material properties, suitable for the foreseen
applications. Similar effects can be expected after application of cold deformation after ageing.
Practical implications: The elaborated research results present some utilitarian qualities since they can
be used in development of process conditions for industrial scale production of strips from CuTi4 alloy
of defined properties and operating qualities.
Originality/value: The mentioned factors influence the mechanism and kinetics of precipitation and
subsequently the produced wide ranges of functional properties of the Cu-Ti alloys.

1.162
Antibacterial properties of copper and its alloys
Konieczny J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland)
Purpose: The goal of the work is analysis of the knowledge extent on the bactericidal activity of copper
and its alloys.
Design/methodology/approach: Analysis of publications on the antibacterial properties of copper in
the engineering and medical journals, taking also into account publications on the earliest documented
employment of copper as the bactericide or medicine.
Findings: Analysis of the investigation results presented in more than 350 scientific publications and
reports worked out under commission from the Ministry of Health, including 312 scientific publications
from the years1892÷1973, indicate to the antimicrobial action of copper and its alloys, which killing
bacteria and viruses slows down growth of the microorganisms, and especially of: cobacillus,
Legionella pneumophila, Salmonella, Staphylococcus aureus, poliovirus.
Research limitations/implications: Application of the acquired research results in hospitals,
outpatients' clinics, and other public medical centres, will make it possible to reduce morbidity resulting
from infections, especially of patients after serious medical treatment, operations, or after the complex
antibiotic cure which has led them to decline of immunity.
Practical implications: Reduction of health care costs is possible in every country by implementation
of the acquired investigation results, as a consequence of the decreased treatment costs, by shortening
the patients' stay in a hospital. According to the assessment of the Department of Health of the United
Kingdom these savings total to 1 billion pounds a year.
Originality/value: Implementation of the analysis of results of investigations on the bactericidal
activity of copper and copper based alloys will add to the increase of the patients' safety level in the
public medical centres.

1.4
Reliability estimation for manufacturing processes
Kostina M. (Tallinn, Estonia), Karaulova T. (Tallinn, Estonia), Sahno J. (Tallinn, Estonia), Maleki M.
(Lisboa, Portugal)
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Purpose: of the current research is to develop a reliability assessment method with an extension of the
existing ones and pooling them to a common framework. The system must identify the most unreliable
parts of a production process and suggest the most efficient ways for the reliability improvement.
Design/methodology/approach: FMEA is in the centre of the proposed framework,a reliability
analysis type, the most widely used in enterprises. The current research suggests to extend the FMEA
by introducing a classification of faults. In this procedure, Bayesian Belief Network is employed to
analyze faults.
Findings: An integrated modelling method based on a system modelling and complemented with a
reliability evaluation mechanism has the capability to analyse and design manufacturing systems. The
tool developed to analyse a production process, enables companies to analyse the process as a whole as
well as its parts and achieve efficient prognosis for the production process reorganization.
Research limitations/implications: The reliability analysis framework is developed for machinery
manufacturing enterprises.
Practical implications: The reliability assessment tool helps engineers quickly and with accurate
estimate most unreliable places of production process and indicates ways of their elimination with great
efficiency.
Originality/value: Expansion of FMEA method, application of Bayesian Belief Network for process
reliability estimation, usage of reliability estimation during production route creation.

1.144
The Polish proposal for environmental protection
Kozlowski R.H. (Cracow, Poland), Kozlowska E. (Cracow, Poland)
Purpose: Th article presents the type of environment-related problem, and discusses the development
of the concept of the sustainable development from the perspective of the international law. Over the
past two hundred years, the mankind has exploited more than 50 percent of all natural resources,
including energy minerals. The twenty-first century will be, out of necessity the period of intensive
development of energy based on renewable resources. The protection of the environment is a global
issue which requires to be specially safeguarded by the international law.
Design/methodology/approach: The average geothermic gradient for the Earth`s crust (30°C/1km) can
give us 10-20 MWe as a result (electrical energy) from one deep borehole heat exchanger. The value of
electrical energy may be increased by introduction of a binary system with low-boiling medium into
the energy system.
Findings: Geothermic power plant of high capacity characterized by the fact that the steam superheater
section, which is traditional in a conventional power plants, is replaced by the system of heat exchanger
in the form of u-tubes with a single length ranging from 1000 meters to up to several thousand meters,
initially placed in a metal casing with a transition to the rock layers of high temperature.
Research limitations/implications: From the hot rock mass we can collect renewable resources of
,,dry” ascending energy from the paleo heat flow coming from the great nuclear furnace - the magma.
Practical implications: The subject invention is the use of geothermic energy using a closed water
cycle in heat exchangers, made of high-temperature creep resisting steam superheater steel tubes or
titanium pipes. Thermal energy of water vapour, which is obtained in this way, is transformed into
mechanical energy in the turbine, powering the generator.
Originality/value: The role of a condenser can be fulfilled by a cascade system of thermal energy
utilization( heat engineering, production of drinking water through desalination process, horticultural
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greenhouses, recreation, water pools, balneotherapy, heating sport fields, runways at airports and other
transportation hubs).

1.82
Possibility of wettability improvement of Al2O3 preforms infiltrated by liquid aluminium alloy by
deposition Ni-P coating
Kremzer M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Dziekonska M. (Gliwice, Poland)
Purpose: The purpose of this work is to present the method of wettability improvement of sintered
Al2O3 preforms by deposition of Ni-P coating.
Design/methodology/approach: The ceramic preforms were manufactured by sintering of powder
Al2O3 Alcoa CL 2500, with the addition of pores forming agent in the form of carbon fibres Sigrafil
C10 M250 UNS of Company SGL Carbon Group. The internal surfaces of ceramic preforms were
coated with Ni-P in order to improve the Al2O3 wettability by the liquid aluminium alloy. Coated by NiP ceramic preforms were pressure infiltrated with the liquid EN AC-AlSi12 alloy. Metallographic
examinations were made in the scanning electron microscope (SEM) equipped with an energy
dispersive spectrometer (EDS) of the structures and chemical composition of obtained materials.
Findings: Presented in this paper, deposition technology of Ni-P coating on the inner surfaces of
ceramic preform can be used as a method of improving the wettability of porous Al2O3 ceramics by
infiltrated liquid aluminium alloy.
Practical implications: The composite materials made by the developed method can find application in
many industries as the elements of devices where beside the benefits from utilizable properties the
small weight is required.
Originality/value: The obtained results show the possibility of manufacturing the composite materials
by the pressure infiltration method of porous sintered preforms inner coated by Ni-P with liquid
aluminium alloy being a cheaper alternative for conventional materials.

1.149
Light and electron microscope investigations of cast Zn-Al alloys
Krupinska B. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Labisz K. (Gliwice, Poland)
Purpose: The aim of this work is to determine the influence of alloy modification on the crystallisation
kinetics and microstructure of the cast zinc alloy. This research work presents also the investigation
results of derivative thermoanalysis performed using the UMSA device. The material used for
investigation was the ZnAl8Cu1 alloy.
Design/methodology/approach: approach The UMSA (Universal Metallurgical Simulator and
Analyser) device allows it to determine the specific points of the solidifying alloy, including: Influence
of the chemical concentrations of the modifiers, alloying additives, parameters of the melting process,
influence of the cooling rate on the crystallization of phases and eutectics of the investigated alloys.
Cooling rate influences the microstructure and properties of the investigated zinc cast alloys. For phase
determination electron diffraction investigations were performed carried out on the transmission
electron microscope.
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Findings: Change of the crystallization kinetics allows it to produce materials with improved
properties, which are obtained by: microstructure refinement, reduction or elimination of segregation.
Research limitations/implications: The material was examined metallographically and analysed
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.
Practical implications: The investigated material can find its use in the foundry industry; an
improvement of component quality depends mainly on better control over the production parameters.
Originality/value: Investigations concerning the development of optimal chemical composition and
production method of zinc-aluminium alloys with selected rare earth metals with improved properties
compared to elements made of alloys with appliance of traditional methods, will contribute to a better
understanding of the mechanisms influencing the improvement of functional properties of the new.

1.161
Prediction of mechanical properties of cast Mg-Al-Zn alloys
Krupinski M. (Gliwice, Poland), Tanski T. (Gliwice, Poland)
Purpose: The aim of this work was to predict the mechanical properties of the cast magnesium alloys of
the MCMgAl12Zn1, MCMgAl9Zn, MCMgAl6Zn and MCMgAl3Zn type, by appliance of artificial
neural networks.
Design/methodology/approach: In this work there were performed investigations concerning the
influence of chemical composition of the Mg-Al-Zn alloys onto the structure and mechanical properties,
as well there was carried out the prediction of these properties compared to the mass elements
concentration.
Findings: It was also determined the type of phases, which crystallise during the alloy crystallisation
process - including the well-known Mg17Al12 phase. It was also investigated which elements have the
highest influence on the prediction of properties as a result of changed concentration of particular
elements.
Practical implications: The investigations have been performed for the reason to found application
possibilities in the foundry industry, as well to make possible an optimisation of the chemical
composition by prediction of mechanical properties based on changeable chemical composition of the
alloy for the reason to achieve material with desirable structure and mechanical properties.
Originality/value: Chemical composition influences the phases and eutectics crystallised during the
solidification process of the alloys, and that fore determine also material structure and properties, as
well as allow it to predict these parameters applying artificial neural networks.

1.131
Preparation and properties of carbon/carbon and polymer/carbon porous monolithic composites
Krzesinska M. (Gliwice, Poland)
Purpose: An overview of own works on preparation of monolithic carbon/carbon and polymer/carbon
composites, that were fabricated using natural biological precursors for both composite components:
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carbonized plant stem for a support and chitosan or furfuryl alcohol for a filler, is presented.
Composites based on monolithic porous supports prepared from expanded graphite are also discussed.
Design/methodology/approach: The supports were prepared by carbonization of plants stems or by
compression of expanded graphite. Next step was infiltration with the polymers, that were cross-linked
on the supports. The structure and properties of the supports and the composites were characterized
using numerous experimental techniques: thermogravimetry, helium gas densitometry, mercury
porosimetry and adsorption of N2 gas, ultrasonic and electrical measurements, FTIR, EPR and observed
with microscopes: optical, SEM and TEM.
Findings: The carbon based composites were found to exhibit properties of the polymeric fillers, as
well as electrical conductivity and high stiffness of monolithic carbon framework.
Practical implications: The materials could be utilized as adsorbents/absorbents, catalysts supports,
sensors, filters, etc.
Originality/value: New class of original biodegradable bio-composites in the form of monoliths of
optional shapes was obtained in contrast to adsorbents usually fabricated as granules or to composites
being resins fulfilled by granules or fibres.

1.75
Plastic behaviour and microstructure characterization high manganese aluminium alloyed steel
for the automotive industry
Kuc D. (Katowice, Poland), Cebulski J. (Katowice, Poland)
Purpose: Automotive industry constantly demands high-strength steels which are characterized by the
energy absorption possibilities during a collision. Such materials may, in the future, replace the
currently used conventional steels. The groups of steels which meet these criteria are the austenitic
steels and austenitic-ferritic steels with high manganese content (15-30%) and high aluminium content
(1-9%).
Design/methodology/approach: Susceptibility of steel to cracking at high temperatures was tested on
Gleeble 3800 simulator: zero resistance temperature was determined (TZW), zero plasticity temperature
was determined (TZP), plasticity reversal temperature was determined (TNP). Research was completed
by determination of steel plasticity and stress applying in next stage the deformation of samples in
temperature from 850 to 1175°C. This temperature range corresponding with the field of parameters of
plastic processing. For samples after tension the ultimate tensile strength was determined (Rm) together
with contraction (Z). Character of fractures of stretched samples was tested with the use of scanning
microscope Hitachi S-4200.
Findings: The tests show that the tested steel is characterised by relatively lower temperatures in
comparison with low-alloyed steels. Tested steel has high plasticity in temperature wear to temperature
of plastic processing 1150-800°C.
Practical implications: The obtained steel is characterised by beneficial properties which outbalance
the austenitic steels type TWIP and may be applied in vehicle construction on elements connected with
safety.
Originality/value: Conducted simulation will be helpful by elaboration of technology of continuous
casting and the choice of the right parameters for plastic processing of high-manganese steel with
aluminium.
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1.71
Texture and structure evolution during cold rolling of austenitic stainless steel
Kurc-Lisiecka A. (Gliwice, Poland), Ozgowicz W. (Gliwice, Poland), Ratuszek W. (Cracow, Poland),
Chrusciel K. (Cracow, Poland)
Purpose: The paper analyses the influence of plastic deformation in cold working process on the
texture and structure of X5CrNi18-8 austenitic stainless steel.
Design/methodology/approach: The main methods used for these researches were metallographic
observations, magnetic investigations as well as X-ray examinations, which were applied for phase
analysis and the texture measurements of the rolled strip.
Findings: The deformation texture development in the case of X5CrNi18-8 steel was complex, because
during cold rolling three processes were proceeded simultaneously, i.e.: plastic deformation of the
austenitic γ-phase, phase transformation γ→α’ as well as deformation of the formed α’-martensite.
Thus, the resultant deformation texture of the investigated steel is described by the components from the
textures of both phases- γ and α’.
Research limitations/implications: The X-ray phase analysis in particular allowed to reveal and
identify the phases in the structure of the investigated steel after its deformation within the range 10-70
%. Results of the ferritescope measurements allowed to determine the proportional part of α` phases in
the structure of investigated steel in the examined range of cold plastic deformation. The comparison of
the martensite orientation distribution functions (ODFs) after deformation with those after (α’→γ)
transformation indicates that Kurdjumov-Sachs (K-S) and Nishiyama-Wassermann (N-W) orientation
relationships describe well the crystallographic orientation relations between both phases.
Practical implications: The analysis of the obtained results permits to state that the degree of
deformation has a significant influence on the structure and texture of the investigated steels.
Originality/value: The character of the texture evolution was analysed during increasing of the plastic
deformation, considering the variations of different crystallographic orientations in both phases. The αphase volume fraction was determined after each rolling pass of strip. This allowed to determine the
interdependence between the evolution of texture and phase composition of the investigated steel.

1.87
Fractal and multifractal characteristics of the PVD and CVD coatings deposited onto compoud
tool ceramics
Kwasny W. (Gliwice, Poland), Mikula J. (Gliwce, Poland)
Purpose: The goal of this work is the fractal and multifractal characteristics of the TiN and
TiN+multiTiAlSiN+TiN coatings obtained in the PVD process, and of the TiN+Al2O3 coating obtained
in the CVD process on the Al2O3+TiC oxide tool ceramics substrate.
Design/methodology/approach: The investigations were carried out of the multi-edge inserts from the
Al2O3+TiC oxide tool ceramics uncoated and coated with the TiN and TiN+multiTiAlSiN+TiN coatings
deposited in the cathode arc evaporation CAE PVD process, as well as with the TiN+Al2O3 coating
obtained in the CVD process. Determining the fractal dimension and the multifractal analysis of the
examined coatings were made basing on measurements obtained from the AFM microscope, using the
projective covering method.
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Findings: Investigations carried out confirm that the fractal dimension and parameters describing the
multifractal spectrum shape may be used for characterizing and comparing surfaces of coatings obtained
in the PVD and CVD processes and of the substrate material from the Al2O3+TiC.
Research limitations/implications: Investigation or relationship between parameters describing the
multifractal spectrum and physical properties of the examined materials calls for further analyses.
Originality/value: Investigations carried out confirm that the fractal dimension and parameters
describing the multifractal spectrum shape may be used for characterizing and comparing surfaces of
coatings obtained in the PVD and CVD processes.

1.100
HPDL laser alloying of heat treated Al-Si-Cu alloy
Labisz K. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: There are presented in this paper the investigation results of microstructure of the cast
aluminium alloys in the as cast state as well after laser treatment used for alloying with carbide and
oxide ceramic powders like aluminium oxide and silicon carbide, titanium carbide, vanadium carbide
and tungsten carbide. The purpose of this work was also to determine the laser treatment conditions for
surface hardening of the investigation alloys, like laser power, as well the laser scan rate.
Design/methodology/approach: The investigations were performed using light and electron
microscopy for the microstructure determination. By mind of the transmission electron microscopy,
especially selected area diffraction method appliance it was possible to determine the phases occurred in
the alloy in the as cast state. The morphology and size of the Mg2Si was also possible to determine as
well the lattice parameters for this phase.
Findings: Concerning the laser treatment conditions for surface hardening the scan rat as well as the
laser power influence was studied. It was used a power in the range between 1.0 and 2.0 kW The
structure of the surface laser tray changes in a way, that there are very high roughness of the surface
zone and the flatness or geometry changes in an important manner, crucial for further investigation.
Research limitations/implications: The aluminium samples were examined metallographically using
optical microscope with different image techniques as well as transmission electron microscope.
Practical implications: Developing of new technology with appliance of Al alloys, High Power Diode
Laser and diverse ceramic powders can be possible to obtain, based in findings from this research
project. Some other investigation should be performed in the future, but the knowledge found in this
research concerning the proper process parameters for each type of alloy shows an interesting
investigation direction.
Originality/value: The combination of metallographic investigation for cast aluminium alloys – including
electron microscope investigation – and HPDL treatment parameters makes the investigation very attractive
for automobile, aviation industry, and others where aluminium alloys plays an important role.

1.72
Deform 3D and Solidworks FEM tests in conditions of sliding friction
Lenik K.Z. (Lublin, Poland)
Purpose: The aim of this study is to compare systems, modeling and FEM analysis for metal forming
on the example of upsetting conditions in a specially constructed tribological apparatus.
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Design/methodology/approach: Modeling and analysis of the process of upsetting the traffic
conditions using the Deform 3D software ver. 10 and Solidworks 2010 - Simulation Module.
Findings: The paper presents a comparison of the results of tests conducted in real and virtual
conditions. It describes the adopted common features and different research methods.
Research limitations/implications: The research of sample upsetting in movement conditions enables
to determinate the effectiveness of accepted research methods.
Practical implications: Finite element method can be used as an effective tool for the study of
phenomena forming when considering different operating conditions of individual elements provided
the appropriate tools for FEA.
Originality/value: The use of sliding friction apparatus and FEM for plastic deformation processes in
research.

1.123
Effect of Cu addition on the GFA, structure and properties of Fe-Co-based alloy
Lesz S. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Dospial M. (Czestochowa, Poland),
Nowosielski R. (Gliwice, Poland)
Purpose: The aim of the paper was investigation of the effect of Cu addition on GFA (Glass Forming
Ability), structure, magnetic and mechanical properties of amorphous Fe-Co-B-Si-Nb alloy.
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 (VSM method), Vickers microhardness (HV).
Findings: It was shown that when Cu is added to the Fe-Co-based alloy, increase of the GFA and
change of the magnetic properties was obtained.
Research limitations/implications: The results can give more details to understand the relationship
between structure, magnetic and mechanical properties. Thus can be useful for practical application of
these alloys.
Practical implications: The (Fe36Co36B19Si5Nb4)100-xCux (x=0 and 0.6) metallic glasses due to their
excellent soft magnetic properties have
shown great industrial value for commercial application. Many products consisting of these kinds of
metallic glasses have been widely used, for example anti-theft labels, precision sensor material, and
high efficient magnetic transformers in electronic industry.
Originality/value: The applied investigation methods are suitable to determine the changes of GFA and
structure combined with magnetic and mechanical properties of (Fe36Co36B19Si5Nb4)100-xCux (x=0 and
0.6) metallic glasses.

1.89
Investigations of nanocrystalline and gradient coatings produced by cathodic arc evaporation
technology
Lukaszkowicz K. (Gliwice, Poland)
Purpose: The main aim of the this research was the investigation of the microstructure, corrosion
resistance and the mechanical properties of the nanocrystalline TiAlSiN, CrAlSiN, AlTiCrN and the
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gradient TiAlN, TiCN, AlSiCrN coatings deposited by cathodic arc evaporation technology onto the
X40CrMoV5-1 hot work tool steel substrate.
Design/methodology/approach: The surfaces’ topography and the microstructure of the investigated
coatings were observed on the scanning electron microscopy. Diffraction and thin film structure were
tested with the use of the transmission electron microscopy. The microhardness tests were made on the
dynamic ultra-microhardness tester. Tests of the coatings’ adhesion to the substrate material were made
using the scratch test.
Findings: It was found that the microstructure of the nanocrystalline coatings consisted of fine
crystallites, while their average size fitted within the range of 11-25 nm, depending on the coating type.
The critical load LC2 lies within the range of 46-54 N. In case of the gradient coatings it was found that
the microstructure consisted of crystallites while their average size fitted within the range of 25-50 nm,
depending on the coating type. The coatings demonstrated columnar structure as well as good adhesion
to the substrate. The critical load LC2 lies within the range 46-59 N. The coatings demonstrate a high
hardness (40 GPa) and corrosion resistance.
Practical implications: In order to evaluate with more detail the possibility of applying these surface
layers in tools, further investigations should be concentrated on the determination of the thermal fatigue
resistance of the coatings. The very good mechanical properties of the nanocrystalline and gradient
coatings make them suitable in industrial applications.
Originality/value: The investigation results will provide useful information to applying the nanocrystalline
and gradient coatings for the improvement of mechanical properties of the hot work tool steels.

1.113
Co-ordination in the autonomous software agents’ systems
Madejski J. (Gliwice, Poland)
Purpose: Agents are designed to behave individually rational, which means that they should maximize
their personal utility which is the way to make them less vulnerable to mean actions of others, yet they
have to co-ordinate their actions to reach common goals, which is the purpose of this work.
Design/methodology/approach: Agents can create and pursue their individual goals, behaving in a
‘selfish’ way to acquire the desired state of their world. To achieve that they may choose to adopt goals
of other agents too, should this co-ordination be assessed as beneficial for them. Moreover, there is also
a possibility to define the desired states of the agents in a way which will induce them to work together
rather than try to operate individually. This may include their specialization, which forces in most cases
sharing of their potential. This may be achieved by specialised design of agents being able to carry out
elementary tasks. Such approach calls however, for design of a layer of supervisory agents which will
be capable of realising what is the multi-agent overall system goal, setting up their teams from simple
agents and committing to common sub-goals. All such systems may be efficiently developed only after
careful study of the successfully operating systems in which humans are the agents, whose tasks may
now be assigned to the software ones. These agents have to be coupled, as it also happens in their
human counterparts.
Findings: Development of the software agents’ co-operation framework based on review of
publications covering both the fundamental considerations, as well as the latest developments.
Research limitations/implications: Approach presented still needs careful testing and refinement of
the co-ordination / negotiation rules.
Originality/value: Co-ordination of agents to reach their common goal, satisfying also their individual
utility.
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1.52
Effect of Al2O3 and AlCrN coatings on 950°C cyclic oxidation behaviours of γ-TiAl
Malecka J. (Opole, Poland)
Purpose: The reason for this research is to test the intermetalic alloy with coatings Al2O3 and AlCrN
improved oxidation resistance in air at temperatures 950ºC, typical for working conditions of highly
loaded parts of gas turbine.
Design/methodology/approach: The objectives were achieved using several techniques including
conventional metallography, SEM, BSE, EDX and precision measurements of mass loss. The oxides
scales and their effects were investigated at temperatures 950ºC.
Findings: This investigation confirms that the deposited AlCrN coating significantly reduces spalling
processes and makes for lesser mass growth of the oxidized alloy. Heat resistance of the alloy coated
with a protective film of Al2O3 is higher than in the initial state alloy. This coating adds to reducing the
oxidation rate and causes the mass growth to be smaller compared to the uncoated layer.
Research limitations/implications: The basic limitations concern alloys in another temperature and
also, atmosphere with content of SO2 should be tested.
Practical implications: One of practical outcomes is to select the coatings which guarantee the
reduction of oxidation behavior. It is recommended to use alloys with Al2O3 and AlCrN coatings.
Originality/value: Original value of the paper is assessing of the oxidation resistance of Ti-46Al-7Nb0.7Cr-0.1Si-0.2Ni-based intermetallic alloy with the Al2O3 and AlCrN coatings. The novelty of this
research deals with the mechanism of oxidation alloy with this coatings. This knowledge can support
the design of parts made of the intermetalic alloy. The problem considered is currently important for
aeroplane and automotive industry, especially for gas turbine manufacturers.

1.134
SimulationDB – technological knowledgebase – new trend of data management
Malinowski P. (Cracow, Poland), Suchy J.S. (Cracow, Poland), Pater M. (Elblag, Poland)
Purpose: Main purpose was to create database system for storing simulation results, technologies, cad
files, animations, filling and solidification parameters, etc.
Design/methodology/approach: The SimulationDB system is first step in technological data
management. The next step is more complex database system called MasterDB, which allows you
manage all technological data not only in one foundry but in the whole concern.
Findings: Technological knowledge base called „SimulationDB” lets you store information from each
production process stage like: orders, preparation specific technology, production, quality control, etc.
SimulationDB was made because there are a lot of problems storing different kind of technological data.
Each production process stage generate a lot of parameters, information, technologists annotations, analysis
and technology comparisons. Knowledge base for technologists – SimulationDB completes a gap in
informatics infrastructure in each foundry lets you fast and easy access to information from each
technological process.
Practical implications: SimulationDB was successfully implement in Alstom Power Department of
Metallurgy in Elblag.
Originality/value: Original value of the paper is innovative, patented database system with unique
method of creating technology with very good quality and low cost.
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1.167
Carbon effect in the sintered high-speed steels matrix composites - HSSMC
Matula G. (Gliwice, Poland)
Purpose: The goal of this monograph is development of the tool materials being the outcome of the concept
of merging the surface engineering as the domain of knowledge with technology which is the powder
metallurgy. The result are the fabricated materials with the gradient, high-speed steels matrix composites
(HSSMC) surface layers on steel substrate, combining the mutually exclusive mechanical properties like the
high surface hardness and ductility of a tool.
Design/methodology/approach: Modern powder forming technologies were used for fabrication of the
developed tool materials, e.g., powder injection moulding, pressureless forming, and classic compacting.
Sintering was carried out in the vacuum or protective atmosphere conditions, which makes direct material
hardening possible from the sintering temperature. Testing of mechanical properties encompassed hardness
testing, bending strength testing, and determining the abrasion wear resistance. Detailed structural
examinations were carried out to determine the effect of temperature and atmosphere during sintering on type
and size of the carbide- and carbonitride precipitations. Moreover, retained austenite portion was determined
after hardening and tempering.
Findings: The original achievement is development of the method of the polymer-powder slurry moulding
for fabrication of coatings which, because of the binding agent degradation and sintering, form the
homogeneous or gradient HSSMC surface layers on the steel substrate - completed or fabricated in the same
technological process. Tool materials fabricated with this method are characteristic of high ductility of the
steel core and high hardness of the surface layer.
Research limitations/implications: The assumption of the powder injection moulding technique is
forming of the small elements with complex shapes and, therefore, this technology is not designed for
fabrication of tools with the big overall dimensions. In case of the pressureless forming of the surface
layers from HSSMC on the steel core or in case of regeneration of the tool worn out, the limitations
come only from the heating device chamber size and the necessity to heat up the entire treated element.
Practical applications: It is anticipated that the worked out and fabricated tool materials of the new
generation will fill a gap in respect of the mechanical properties between the relatively ductile highspeed steels and the brittle sintered carbides. The newly developed method may be used in the mass- or
piece production conditions making, e.g., regeneration possible of the costly tools’ surfaces.
Originality/value: Employment of the modern powders forming techniques, and especially of the
pressureless forming and sintering in the flowing nitrogen-hydrogen mixture atmosphere, makes it
possible to fabricate tool materials with the layered or gradient structure with the multidirectional
growing portion of the hard carbide- or carbonitride phases.

1.145
Investigation of the effects of various surface treatments on properties of plastic mold steels
X40CrMoV5-1
Meran C. (Denizli, Turkey), Sarikaya E. (Denizli, Turkey)
Purpose: CrN coating, hard chrome plating and nitriding has been applied on commonly used
thermoset plastic mould steel X40CrMoV5-1 (Materials number 1.2344). The effects of these surface
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treatments over wear behaviour, impact behaviour, hardness, tensile strength and corrosion behaviour
experimentally investigated.
Design/methodology/approach: Charpy test, tensile test, hardness measurements, wear tests, salt spray
tests conducted over hard chrome plated, nitrided, CrN coated and uncoated X40CrMoV5-1 specimens.
Coating thickness and diffusion layers examined by Nikon Eclipse LV150 optical microscope.
Findings: Highest micro hardness was observed in CrN coating, which is followed by nitriding and
hard chrome plating. In wear tests, highest wear resistance was observed in CrN coating, then nitriding.
Hard chrome plated samples were exposed abrasion more than uncoated ones. CrN coating and hard
chrome plating didn’t affect the yield and tensile strength of material but increased the modulus of
elasticity. It is observed that, nitriding decreased the tensile strength but increased the modulus of
elasticity. Decrease in impact energy, and increase in brittleness was observed in descending order of
nitriding, CrN coating and hard chrome plating.
Research limitations/implications: Tensile test machine with hydraulic jaws can be used in further
researches.
Practical implications: Suitable surface treatment selection in X40CrMoV5-1 mold steels can be made
more accurate by using spider diagrams which found in this research.
Originality/value: This study was performed in the frame of the Pamukkale University Scientific
Researches Projects Coordination Unit project no 2010FBE036 „Investigation of the Effect of Various
Surface Treatments on Properties of Plastic Mold Materials”.

1.111
Management assessment in Polish enterprises
Michalska-Cwiek J. (Gliwice, Poland)
Purpose: The aim of this paper is assessment of management by introducing and implementing the
quality methods. In this paper it was introduced the way of implementing the quality methods and
management assessment in the selected Polish enterprise.
Design/methodology/approach: In the frames of own research it has been analysed and implemented
the quality methods in Polish enterprise to assess the management.
Findings: On the basis of the own research it can be stated, that introducing the quality methods bring
the great advantages in the company, for example: process improvement by costs’ reduction, increasing
of effectiveness and efficiency in the processes, maintenance and improvement of the machines’
efficiency, safety increasing and reduction of the industry pollution, proceedings according to decisions.
Research limitations/implications: The quality methods permits to assess and improve the
management in the enterprise.
Practical implications:Own research clearly showed, that very essential is continuous assessment of
management by using quality methods. Essential thing is to divide activities on some main steps and to
maintain the continuous improvement.
Originality/value: The quality methods are the starting point in programme of improvement in a
company. Its result is the effective organization and better management.
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1.53
Structure and stresses in high dimension brazed joints of cermets and steel
Nowacki J. (Szczecin, Poland)
Purpose: of this paper is description of stresses in brazing joints of different physical and mechanical
properties and evaluation of microstructure and mechanical properties of large dimensional vacuum
brazed joints of WC–Co (ISO K05), Fe-TiC sinter plates (Ferro–Titanit Nicro 128) and precipitation
hardened stainless steel of 14-5 PH (X5CrNiMoCuNb14-5) using copper as the brazing filler metal.
Design/methodology/approach: Microscopic examinations with the use of scanning electron
microscope were performed to establish microstructure of the joint. Shear strength Rt and tensile
strength Rm of the joints have been defined.
Findings: It have been state, that the basic factors decreasing strength of the joint, which can occur
during vacuum brazing of the WC-Co, Fe-TiC sinters - Cu brazing filler metal - 14-5 PH steel joints are
diffusive processes leading to exchange of the cermets and brazing filler metal elements. They can have
an unfavourable influence on ductility and quality of the joint..
Research limitations/implications: Results of numerical calculations of three-dimensional models of
cermets and steel brazed joints stresses are presented. Particular attention was paid to stresses occurring
in joints of large brazing surfaces. It was shown that joints microstructure and mechanical properties
depend on chemical composition filler and parent materials, diffusion process during brazing, leading of
the cermets and filler metal components replacement as well as joint gap thickness. The thickness of the
joints and parent materials have an essential influence on the value of the local stress.
Practical implications: As a result of conducted experiments criteria for generating high dimension
coatings of cermets plates brazed to steel. The PM Fe-TiC and PM WC - Co composite plates vacuumbrazed to steel as cutting coatings have been worked out and applied in industry.
Originality/value: An original value of the paper is to prove the tendency of concentration gradients of
alloying components and intermetallic phases creation and factors reducing stresses which may occur
during vacuum brazing of The PM Fe-TiC and PM WC-Co and corrosion resistance steel.

1.169
Mechanical properties of duplex steel welded joints in large-size constructions
Nowacki J. (Szczecin, Poland), Zajac P. (Szczecin, Poland)
Purpose: On the basis of sources and own experiments, the analysis of mechanical 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: Welding tests were carried out for duplex UNS S31803 steel plates,
9.5, 14.5 and 18.5 mm thick, with flux-cored wire The effect of welding with increased threshold space
on mechanical properties of welded joints was determined when compared to those obtained in result of
welding with 6 mm threshold space as well as to recommendations of DNV regulations and rules
Findings: It was shown that widening of threshold space tolerance and wide-gap welding of duplex
steel is possible, i.e. completion of welded joints by one-side vertical bottom-top welding (PF) with no
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need for applying the process of edge pad welding in case of weld groove geometry with the threshold
space ranging 6 to 10 mm, from the point of view of meeting requirements with respect to mechanical
properties by welded joints
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.

1.74
Fabrication of Mg65Cu25Y10 bulk metallic glasses
Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Gawlas-Mucha A. (Gliwice, Poland),
Guwer A. (Gliwice, Poland), Borowski A. (Gliwice, Poland)
Purpose: The paper describes the preparation, structure and thermal properties of Mg-based bulk
metallic glass with chemical composition of Mg65Cu25Y10 in form of as-cast rods.
Design/methodology/approach: The investigations on the Mg65Cu25Y10 glassy rods were conducted by
using X-ray diffraction (XRD), scanning electron microscopy (SEM), differential thermal analysis
(DTA) and differential scanning calorimetry (DSC) methods.
Findings: The X-ray diffraction investigations have revealed that the studied as-cast rod was
amorphous. The DSC curve informs about the single stage of crystallization process. The onset
crystallization temperature has a value of Tx = 463 K and peak crystallization temperature reaches a
value of Tp = 480 K. The fractures of studied alloy could be classified as mixed fracture with indicated
“river” and “smooth” fractures. Both type of the fracture surfaces consist of weakly formed “river” and
“shell” patterns and “smooth” regions. The “river” patterns are characteristic for metallic glassy alloys.
Practical implications: The studied Mg-based bulk metallic glasses are applied for many applications
in different elements. Mg-based bulk metallic glasses have much higher tensile strength and Vickers
hardness and much lower Young’s modulus in contrast to crystalline magnesium alloys. Magnesium
alloys are very attractive for transport and aerospace applications because they are the lightest among
the commercially available structural alloys and show excellent damping capacity.
Originality/value: Fabrication of amorphous alloy rod Mg65Cu25Y10 by pressure die casting method.

1.94
Improvement of the enterprise based on model of OSH management system
Nowosielski R. (Gliwice, Poland), Spilka M. (Gliwice, Poland), Cesarz K. (Gliwice, Poland)
Purpose: The article examines the concept and the way to meeting the requirements implemented
health and safety management system in industrial enterprise like Coking Plant. Based on analysis
proposed improvements, which would aim to improve working conditions in the company.
Design/methodology/approach: The proposed improvements are designed for specificity of work,
production scale and nature of possible threats in the analyzed enterprise.
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Findings: The analysis showed that health and safety management system is implemented with PN-N
18001. Due to the large number of possible threats that may arise during the processing of coke reported
a slight decrease in accidents at work and occupational diseases. It is therefore necessary to implement
improvements to the already functioning occupational health and safety management system in the
enterprise.
Research limitations/implications: The proposed changes to decrease accidents at work, which in will
turn enhance the safety of the selected company.
Practical implications: Implementation of the improvements will increase the awareness of staff in
relation to existing threats. Improvements that were proposed did not require large financial outlays and
changes in the organization and working time positions. However, in big companies such as Coking
Plant, even the smallest step towards improving safety at work is important and desirable.
Originality/value: Continuously improving the health and safety management system to improve
working conditions.

1.73
Mechanical properties of of hot deformed Inconel 718 and X750
Nowotnik A. (Rzeszow, Poland), Pedrak P. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland),
Goral M. (Rzeszow, Poland)
Purpose: Variations of a flow stress vs. true strain illustrate behavior of material during plastic
deformation. Stress-strain relationship is generally evaluated by a torsion, compression and tensile tests.
Design/methodology/approach: Compression tests were carried out on precipitations hardenable
nickel based superalloys of Inconel 718 and X750 at constant true strain rates of 10-4, 4x10-4s-1 within
temperature through which precipitation hardening phases process occurred (720-1150°C) using
thermomechanical simulator Gleeble and dilatometer Baehr 850D/L equipped with compression unit.
True stress-true strain curves analysis of hot deformed alloys were described.
Findings: On the basis of received flow stress values activation energy of a high-temperature
deformation process was estimated. Mathematical dependences (σpl -T i σpl - ε) and compression data
were used to determine material’s constants. These constants allow to derive a formula that describes
the relationship between strain rate (ε), deformation temperature (T) and flow stress σpl.
Research limitations/implications: Study the flow stress will be continued on the samples after the
aging process.
Practical implications: The results of high-temperature deformation of the examined Inconel alloys
may possibly find some practical use in the workshop practice to predict a flow stress values, but only
within particular temperature and strain rate ranges. The results of the study can be used in the
aerospace industry to produce blades for jet engines.
Originality/value: The results of the study can be used in the aerospace industry to produce blades for
jet engines.
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1.29
Microstructure and oxidation resistance of aluminide coatings deposited by the CVD method on
Re 80 superalloy
Nowotnik A. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland), Goral M. (Rzeszow, Poland), Pytel
M. (Rzeszow, Poland), Dychton K. (Rzeszow, Poland)
Purpose: The preliminary results of research on forming the aluminide coatings using CVD method
were presented in the article.
Design/methodology/approach: The coatings were obtained in low activity process on the surface of
Rene 80 superalloy. The microstructure analysis and chemical composition analysis were performed
applying different values of aluminizing process parameters.
Findings: The authors present in the article the results of oxidation resistance analysis of aluminide
coatings which were obtained on the surface of Rene 80 superalloy using various techniques.
Research limitations/implications: The research results revealed the possibility of obtaining coatings
by low activity aluminizing.
Practical implications: This process can be used in aerospace industry to form oxidation resistant
coatings.
Originality/value: It was shown that the coating created during the CVD process was characterized by
a good oxidation resistance at the temperature of 1100°C.

1.70
Deformation process of the material of mine powered roof supports in low-cycle fatigue
conditions
Okrajni J. (Katowice, Poland), Plaza M. (Katowice, Poland), Jaszczuk M. (Gliwice, Poland)
Purpose: The main purpose of the work is the description of the low-cycle fatigue process of mine
powered roof supports working under mechanical high loading. The work focuses on the chosen
component strain-stress characteristics. The issue of modelling the stress-strain behaviour of powered
roof supports components during low-cycle fatigue has been discussed.
Design/methodology/approach: The FEM modelling and Neuber’s method have been used to describe
the local stress-strain behaviour of the chosen component.
Findings: In the examined devices, variable stress and strain values were calculated for a chosen
characteristic load cycle. Diagrams in the form of a hysteresis loop determined using Neuber’s
hypothesis and FEM were compared. The values of the range of equivalent strain determined for
multiaxial stress states using the finite element method proved to be close to those estimated via
Neuber’s method.
Research limitations/implications: The presented analysis is the part of the complex investigation
method which main purpose is increasing the accuracy of the low-cycle fatigue process description. In
such situation the investigations curried out in the work give the model approach and data for the
comparison the real behaviour with the predictions. However the work is focused only on the chosen
component and chosen characteristics of loading.
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Practical implications: The method of stress-strain behaviour analysis used in the paper could be
useful in the practical cases when the real components mechanical behaviour would be analysed and
their fatigue life would be assessed.
Originality/value: The main value of this paper is the own method of the mechanical behaviour
analysis of the powered roof support component. This method includes FEM modelling and Neuber’s
method of the stress-strain characteristics assessment. The material stress-strain behaviour has been
treated as the local phenomenon that could be modelled.

1.14
Influence of plastic deformation on CCT- diagrams of new-developed microalloyed steel
Opiela M. (Gliwice, Poland), Zalecki W. (Gliwice, Poland), Grajcar A. (Gliwice, Poland)
Purpose: The aim of the paper is to investigate the influence of plastic deformation and cooling
conditions on a structure and a shape of CCT-diagrams of new-developed Nb-Ti-V microalloyed steel.
Design/methodology/approach: The diagrams of undeformed and plastically-deformed supercooled
austenite transformations for Nb-Ti-V microalloyed steel were determined. A part of the specimens
were austenitized at a temperature of 885°C and next cooled to ambient temperature with a various rate
from 234°C/s to 1°C/min. To investigate the influence of plastic deformation on a shape of CCT
(Continuous Cooling Transformations) diagrams, another part of the specimens were 50% deformed at
885°C or 1100°C and cooled to ambient temperature with a rate from 95°C/s to 1°C/min. The DIL
805A/D dilatometer, with a LVDT-type measuring head, was used to carry out dilatometric test.
Findings: Performed dilatometric research revealed that the steel is characterized with Ac3=843°C,
Ac1=707°C and a relatively low Ms temperature equal 370°C. Plastic deformation of steel at the
temperature of 885°C prior to the start of phase transformations results in distinct acceleration of
pearlitic transformation and slight translation of bainitic transformation towards shorter times.
Research limitations/implications: Elaborated curves of supercooled austenite transformations of
studied steel fully predispose it to production of forgings quenched directly from forging finish
temperature and successively subjected to high temperature tempering.
Practical implications: The obtained CCT diagrams of supercooled plastically-deformed austenite
transformations can be useful in determination of cooling condition of the thermo-mechanical
processing for high strength forged machine parts obtained from microalloyed steels.
Originality/value: The diagrams of the plastically-deformed supercooled austenite for a new-developed
microalloyed steel were obtained.

1.20
The cutting properties and wear of the hard metal tools with Cr/CrN/Cr/DLC coatings deposited
by modified vacuum arc method, applied for machining of wood-based materials
Pancielejko M. (Koszalin, Poland), Czyzniewski A. (Koszalin, Poland), Gilewicz A. (Koszalin, Poland),
Zavaleyev V. (Koszalin, Poland), Pander A. (Koszalin, Poland)
Purpose: The purpose of the present study was to determine the optimal values of selected deposition
parameters of diamond-like-carbon coatings (DLC) with the modified cathodic vacuum arc (MCVA)
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method which ensure obtaining of their most advantageous properties from the perspective of their
application for the coating on high-speed steel tool substrates for woodworking.
Design/methodology/approach: An analysis was conducted of the investigations into the influence of
the selected deposition parameters of DLC coatings on the accepted optimization criteria with the use of
the Taguchi module. Adhesion, hardness and friction wear resistance were accepted as the optimization
criteria of DLC coatings for high-speed steel substrates.
Findings: It was established on the basis of the statistical analysis of the research results that in order to
ensure a high adhesion of DLC coatings to high-speed steel substrates, a thick Cr sublayer (0.3 µm) and a
DLC coating (1.8 µm) is to be used, which is deposited at a high argon pressure (0.25 Pa); no substrate bias
(the floating potential) is to be used. In order to obtain high hardness and friction wear resistance, higher
values of substrate bias voltages (-80 V) and a low pressure of argon (0.01 Pa) are to be used.
Research limitations/implications: To evaluate with more detail the possibility of applying these
coatings on tools. I will be kept industrial tests of wearing out tools covered with these DLC coatings
Practical implications: The properties of DLC coatings that are deposited with optimized parameters
may indicate the possibility of their application for woodworking or tools for wood-like materials in
order to increase their durability.
Originality/value: From results of the optimization of selected deposition parameters of DLC on the
Taguchi method is possible to appoint coating properties. Depending of the deposition parameters
applied, it is possible to obtain DLC coatings in a wide range of hardness (20-60 GPa). The DLC
coatings might be apply on high-speed steel knives for woodworking industry.

1.15
Optimization of the deposition parameters of DLC coatings with the MCVA method
Pancielejko M. (Koszalin, Poland), Czyzniewski A. (Koszalin, Poland), Zavaleyev V. (Koszalin,
Poland), Pander A. (Koszalin, Poland), Wojtalik K. (Koszalin, Poland)
Purpose: The purpose of the present study was to determine the optimal values of selected deposition
parameters of diamond-like-carbon coatings (DLC) with the modified cathodic vacuum arc (MCVA)
method which ensure obtaining of their most advantageous properties from the perspective of their
application for the coating on high-speed steel tool substrates for woodworking.
Design/methodology/approach: An analysis was conducted of the investigations into the influence of
the selected deposition parameters of DLC coatings on the accepted optimization criteria with the use of
the Taguchi module. Adhesion, hardness and friction wear resistance were accepted as the optimization
criteria of DLC coatings for high-speed steel substrates.
Findings: It was established on the basis of the statistical analysis of the research results that in order to
ensure a high adhesion of DLC coatings to high-speed steel substrates, a thick Cr sublayer (0.3 µm) and
a DLC coating (1.8 µm) is to be used, which is deposited at a high argon pressure (0.25 Pa); no
substrate bias (the floating potential) is to be used. In order to obtain high hardness and friction wear
resistance, higher values of substrate bias voltages (-80 V) and a low pressure of argon (0.01 Pa) are to
be used.
Research limitations/implications: To evaluate with more detail the possibility of applying these
coatings on tools. I will be kept industrial tests of wearing out tools covered with these DLC coatings.
Practical implications: The properties of DLC coatings that are deposited with optimized parameters
may indicate the possibility of their application for woodworking or tools for wood-like materials in
order to increase their durability.
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Originality/value: From results of the optimization of selected deposition parameters of DLC on the
Taguchi method is possible to appoint coating properties. Depending of the deposition parameters
applied, it is possible to obtain DLC coatings in a wide range of hardness (20-60 GPa). The DLC
coatings might be apply on high-speed steel knives for woodworking industry.

1.156
Investigation of PVD coatings deposited on the tool ceramics
Pakula D. (Gliwice, Poland)
Purpose: The paper presents investigation results of the structure and properties of the coatings
deposited by cathodic arc evaporation - physical vapour deposition (CAE-PVD) techniques on the
sialon tool ceramics. The Ti(B,N), Ti(C,N), (Ti,Zr)N, (Ti,Al)N and multilayer (Al,Cr)N+(Ti,Al)N,
(Ti,Al)N+(Al,Cr)N coatings were investigated.
Design/methodology/approach: The structural investigation includes the metallographic analysis on
the scanning electron microscope. Examinations of the chemical compositions of the deposited coatings
were carried out using the X-ray energy dispersive spectrograph EDS and using the X-ray
diffractometer. The investigation includes also analysis of the mechanical and functional properties of
the material.
Findings: Microhardness tests of the deposited coatings, surface roughness tests, evaluation of the
adhesion of the deposited coatings and tribological test made with the „pin-on-disk”.
Research limitations/implications: Deposition of the multicomponent coatings with the PVD method,
on tools made from sialon’s ceramics, results in the increase of mechanical properties in comparison
with uncoated tool materials, deciding thus the improvement of their working properties.
Practical implications: The multicomponent coating carried out on multi point inserts (made on
sintered sialon’s ceramics) can be used in the pro-ecological dry cutting processes without using cutting
fluids. However, application of this coating to cover sialon ceramics demands still both elaborating and
improvement adhesion to substrates in order to introduce these to industrial applications.
Originality/value: The paper presents some researches of multicomponent coatings deposited by PVD
method on sialon tool ceramics.

1.132
Dilatometric examination of continuously heated austenite formation in hypoeutectoid steels
Pawlowski B. (Cracow, Poland)
Purpose: of this work is to present possibility of proper determination of pearlite dissolution finish
temperature Ac1f during heating of hypoeutoctoid steels.
Design/methodology/approach: The presented schemes of splitting the first derivative curve of
hypoeutectoid steels dilatograms are based on experimental dilatograms and their first derivatives
obtained by use of the dilatometric technique.
Findings: The nine possible schemes of splitting the first derivative curve of hypoeutectoid steels
dilatograms were developed. These schemes have been developed for three main cases: ferrite to
austenite transformation temperature range is wider than for pearlite to austenite transformation, ferrite
to austenite transformation temperature range has the same width as for the pearlite to austenite
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transformation and ferrite to austenite transformation temperature range is shorter than for pearlite to
austenite transformation. Presented schemes are fully compatible with experimental results.
Research limitations/implications: Further verification of correctness of the presented schemes and
the development of appropriate curve fitting software is needed.
Practical implications: Broadening the knowledge on the phase transformation kinetics of
hypoeutectoid steels during heating. The basics for the automate process of determination of critical
temperatures in steels, especially the Ac1f temperature, were established.
Originality/value: The originally schemes of splitting the first derivative curve of hypoeutectoid steels
dilatograms were developed.

1.109
Characterisation of carbon nanotubes decorated with platinum nanoparticles
Pawlyta M. (Gliwice, Poland), Lukowiec D. (Gliwice, Poland), Dobrzanska-Danikiewicz A. (Gliwice,
Poland)
Purpose: In presented work results of synthesis of carbon nanotubes decorated with platinum
nanoparticles by organic colloidal process as an example of direct formation of nanoparticles onto
CNTs are reported.
Design/methodology/approach: Powder XRD and transmission electron microscopy were used for
characterisation of the morphology of composite as well as the distribution of nanocrystals on the CNTs
surfaces.
Findings: TEM results confirm that CNT were homogeneous and clean, without any admixtures and
carbon deposits. High efficiency of covering carbon nanotubes (without aggregation) by platinum
nanoparticles by organic colloidal process was confirmed. Observed particles appear to have a narrow
size distribution. HAADF images confirm homogeneous covering of carbon nanotubes. Large clusters
as well as empty fragments were not observed.
Research limitations/implications: Some properties of materials in nanoscale strongly depend on size
and are significantly changed if that size is smaller than 100 nm. Majority of these effects were no
described and explained so far, what is mainly follows that image the object at nanoscale is difficult.
Practical implications: Carbon nanotubes decorated with platinum and other precious metal
nanoparticles can be characterised with atomic resolution by scanning transmision electron microscopy.
Originality/value: Results of characterisation of raw carbon nanotubes as well as carbon nanotubes
decorated with platinum nanoparticles were demonstrated in this work.

1.104
The study of glass forming ability of Fe-based alloy for welding processes
Pilarczyk W. (Gliwice, Poland)
Purpose: This paper tends to present the thermal analysis and structure of selected Fe-based bulk
metallic glasses for welding processes.
Design/methodology/approach: The studies were performed on Fe-Co-B-Si-Nb alloy in form of plate
and rod. Master alloy ingot with compositions of Fe37.44Co34.56B19.2Si4.8Nb4 was prepared by induction
melting of pure Fe, Co, B, Si and Nb elements in argon atmosphere. The investigated material was cast
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in form of plate with thickness 0.5 mm and rod with diameter 3 mm. The structure analysis of the
studied materials in as-cast state was carried out using X-ray diffraction (XRD). The thermal properties:
glass transition temperature (Tg), onset crystallization temperature (Tx) and peak crystallization
temperature (Tp) of the as-cast alloys were examined by differential scanning calorimetry (DSC) and
melting temperature (Tm), liquidus temperature (Tl) by differential thermal analysis (DTA) methods.
The parameters of glass forming ability included reduced glass transition temperature (Trg), supercooled
liquid region (∆Tx), α, β, γ, δ and stability (S) were calculated.
Findings: The Fe-based bulk metallic glasses in form of plate and rod with good glass forming ability
were produced by die pressure casting method. The investigation methods revealed that the studied ascast bulk metallic glasses were amorphous. These materials exhibit good glass-forming ability. The
calculated GFA parameters indicated that the slightly best glass-forming ability has
Fe37.44Co34.56B19.2Si4.8Nb4 alloy in form of rod. It is confirmed that these parameters could be used to
determine glass forming ability of tested amorphous alloy for welding processes.
Research limitations/implications: It is difficult to obtain a bulk metallic glasses in form of plate and
rod with large sizes. Various empirical parameters have been proposed to specify the glass forming
ability of bulk metallic glasses. Several GFA indicators have been determined by measuring the
characteristic thermal parameters. A few simple criteria were calculated to explain the GFA of tested
alloys.
Practical implications: These obtained values of GFA parameters can suggest that studied alloys are
suitable materials for further practical application at welding process.
Originality/value: The success formation and investigation of the casted Fe-based bulk metallic
glasses. The chemical composition of Fe37.44Co34.56B19.2Si4.8Nb4 alloy were tested first time.

1.105
Comparison of the CrN and TiN/(Ti,Al)N PVD coatings deposited onto plasma nitrited steel
Polok-Rubiniec M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland)
Purpose: The paper presents the results of the mechanical and tribological properties of the CrN and
TiN/(Ti,Al)N PVD coatings deposited onto plasma nitrided hot work tool steel X37CrMoV5-1 type.
Design/methodology/approach: Tests of the coatings’ adhesion to the substrate material were made
using the scratch test. The surfaces’ topography, structure of the PVD coatings were observed on the
scanning electron microscopy. Wear resistance tests with the pin-on-disc method were carried out on
the CSEM THT (High Temperature Tribometer).
Findings: The results showed that the duplex TiN/(Ti,Al)N coating exhibited higher hardness, very
good adhesion and better wear resistance in the elevated temperature as compared to the duplex CrN
coating.
Practical implications: The investigation results will provide useful information to applying the duplex
PVD coatings for the improvement of mechanical properties of the hot work tool steels.
Originality/value: The very hard and antiwear PVD coatings deposited onto hot work tool steel
substrate are needed.
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1.48
Thermal stability of protective coatings produced on nickel based superalloy
Pytel M. (Rzeszow, Poland), Goral M. (Rzeszow, Poland), Motyka M. (Rzeszow, Poland), Miziniak T.
(Rzeszow, Poland)
Purpose: In this paper the results of high temperature cyclic oxidation tests of the protective diffusion
coatings were presented. One of the main purposes of this work was to produce three different types of
protective coatings by three different methods, i.e. slurry method, vapour phase aluminizing (VPA) and
chemical vapour deposition (CVD), applied on nickel based René 80 superalloy substrate.
Design/methodology/approach: The high temperature cyclic oxidation tests were carried out in 23h
cycles at constant temperature 1100°C using Carbolite CWF 1300 chamber furnace. The samples were
removed outside and were weighted after each cycle. The microstructure investigations of all kinds of
the coatings were conducted by the use of light microscope (Nikon Epiphot 300) and a scanning
electron microscope (Hitachi S-3400N). In the analysis influence of each method have been taken into
consideration, i.e. especially influence of the kind of process on microstructure, coating thickness,
chemical composition, first of all aluminium content (in outer β-NiAl layer so-called additive layer,
diffusion layer and substrate). For the chemical composition examination x-ray energy dispersive (EDS)
method was applied using Thermo equipment.
Findings: It was found that the best high cyclic oxidation resistance of coating was obtained using
CVD method (the maximal increase of samples weight after 28th cycle was observed, whereas in case
of the slurry sample after 3rd and VPA after 5th).
Research limitations/implications: The research results will be used in the future in order to increase
coating thickness, aluminium content and to produce Pt, Pd, Zr, Hf and Si modified aluminide coatings.
Practical implications: The CVD method will be used to coat internal passages of turbine blades, for
example to produce modified aluminide bond coats on single crystal nickel based superalloys.
Originality/value: Chemical vapour deposition is an unique method which is a “pure method” and
allows to coat hardly accessible locations/areas.

1.47
Heat treatment and CVD aluminizing of Ni-base René 80 superalloy
Pytel M. (Rzeszow, Poland), Goral M. (Rzeszow, Poland), Nowotnik A. (Rzeszow, Poland), Sieniawski
J. (Rzeszow, Poland), Drajewicz M. (Rzeszow, Poland), Ziaja W. (Rzeszow, Poland)
Purpose: This work presents the results of microstructure investigations which were carried out on Nibase René 80 polycrystalline superalloy.
Design/methodology/approach: Polycrystalline cast rods have been used in the studies. The heat
treatment processes were conducted in ALD High Temperature Vacuum Furnace at 1204°C for 2 h, in
Ar atmosphere followed by cooling to room temperature. The aluminizing processes were conducted by
use of CVD method on as cast samples and after homogenizing-solution annealing. The diffusion low
activity aluminide coatings have been produced using the CVD IonBond BPXPR0325S apparatus at
various temperatures, for 4 h and applying different values of: flow rate of HCl through the outer AlCl3
generator and pressure in main retort in H2 atmosphere. The microstructure investigations were
conducted using scanning electron microscope. To the purpose of analysis of the chemical composition

Abstracts

109

an X-ray microanalysis technique was applied with the dispersion of the energy (EDS) using of Thermo
and Noran equipment.
Findings: It was found that samples without heat treatment had the typical cast microstructure with
many areas of the γ–γ’ eutectic, after heat treatment process the microstructure was homogenized, i.e.
the eutectic γ–γ’ has been dissolved, MC-type carbides were precipitated on the grain boundaries and
the chemical composition was balanced. It was found also that after homogenizing heat treatment the
samples had the thicker coating and had more homogenous additive and diffusion layer than the
samples with as-cast microstructure.
Research limitations/implications: Results will be used for further steps which will consist of CVD
process and other different heat treatment.
Practical implications: This CVD method will be used in the future for the production of modified
aluminide bond coats on single crystal Ni-base superalloys underlying the ceramic EB-PVD or LPPS
top coatings.
Originality/value: In the future the production of chemical vapor deposited platinum (or Pd, Zr, Hf)
aluminide diffusion coatings on nickel base superalloy substrate are planned.

1.157
On transition functions and nonlinearity measures in gradient coatings
Ratajski J. (Koszalin, Poland), Szparaga L. (Koszalin, Poland)
Purpose: In this paper the influence of the shape of transition functions between the single layers of
multilayer coating on the final internal stresses states in the coating was investigated. Additionally the
degree of nonlinearity and asymmetry of postulated gradient layers was calculated.
Design/methodology/approach: Physical and mathematical models of the layers were created basing
on classical theory of elasto-plastic materials. Computer model of the object (coating + substrate)
describing internal strains and stresses states in layers, after deposition process, was created using FEM
method.
Findings: New concepts of nonlinearity and asymmetry measurability of transition function were
introduced. Using predefined measures the dependence between internal stresses fields in postulated
class of gradient layers and values of nonlinearity and asymmetry were obtained.
Research limitations/implications: There are an infinite number of possible measures of heterogeneity
and nonlinearity of the transition layers. Also there are infinitely many functions with the same
measures of asymmetry and nonlinearity, but different mathematical forms, thus a functions of the
samemeasures value form a kind of class of abstraction. So it is convenient to consider specific
representatives of the given class and expand the obtained results to remaining representatives which is
laborious and ambiguous task.
Practical implications: Proposed measures of gradient layers will become a significant components of
the PC software in future, which will upgrade the designing process of hard, wear resistant coatings
architecture.
Originality/value: A class of monotonic and asymmetric transition functions, describing continuous
physico-chemical material's parameters changes in each layer of K-layered coating was created. Also a
new measures of nonlinearity and asymmetry of transition function were introduced.
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1.175
Richert M. (Cracow, Poland), Ksiazek M. (Cracow, Poland), Palka P. (Cracow, Poland),
Wawrzyniak S. (Siemianowice Slaskie, Poland), Grzelka R. (Siemianowice Slaskie, Poland), PlonskaNiznik K. (Cracow, Poland)
Purpose: The Cr3C2 - NiCr coatings were deposited by plasma spraying (PS) and high velocity oxy-fuel
(HVOF) processes. The objective of the work concerns characterization of microstructure of sprayed
coatings. In the investigated samples, apart from Cr3C2 carbide particles, the carbides Cr7C3 were also
present according to the reported through X-ray diffraction analyses. It is likely that Cr7C3 carbides
were formed thorough decarburization of Cr3C2. The microstructure of the thermal sprayed Cr3C2 -NiCr
coatings was characterized by optical (MO), scanning electron microscopy (SEM) and transmission
electron microscopy (TEM). The fine-grained and nano-crystalline microstructure was found in the
investigated coatings. The microhardness of coatings was measured. It was found that the coatings
deposited in HVOF process have higher microhardnes than the plasma spraying one. The formation of
chromium carbide phases in the coatings was discussed based on the microstructure observation results.
Design/methodology/approach: The investigations of coating microstructure by optical microscopy
(MO) Olympus GX51, scanning electron microscopy STEREOSCAN 420 and transmission electron
microscopy JEM2010 ARP (TEM) were performed. The examination of phase consistence was
determined by Brucker D8 Discover - Advance diffractometer with copper tubing. The microhardness
of coatings was measured by Vickers method.
Findings: The microstructures of Cr3C2 - NiCr coatings were observed and analyzed. On the base of the
microstructure investigations and contend of the chromium carbides the mechanism of thermal sprayed
coating formation was discussed.
Practical implications: The performed investigations contribute to the improvement of microstructure
and properties of thermal spraying coatings used in the industrial applications.
Originality/value: It was assumed that thermal spraying processes are able to form nano-crystalline
microstructure of the chromium carbide coatings.

1.189
Microstructure of AgSnBi powder consolidated in reciprocating extrusion process (CEC)
Richert M. (Cracow, Poland), Richert J. (Cracow, Poland), Hotlos A. (Cracow, Poland), Perek-Nowak
M. (Cracow, Poland), Tokarski T. (Cracow, Poland), Skiba J. (Warsaw, Poland)
Purpose: The AgSnBi powder used for electrical contacts has been consolidated in the process of
reciprocating extrusion (cyclic extrusion compression – CEC) in 2, 4, 8 and 16 CEC cycles at room
temperature. It corresponds to the deformations: 2 CEC cycles - ϕ = 0.84, 4 CEC cycles - ϕ = 1.68, 8
CEC cycles - ϕ = 3.36 and 16 CEC cycles - ϕ = 6.72. The microstructure of consolidated powder has
been characterized by optical microscopy (MO), scanning electron microscopy (SEM) and transmission
electron microscopy (TEM). It was found characteristic granular microstructure with the oxides film at
granular boundaries. Some voids and cracks were observed in consolidated samples, especially at higher
magnifications. Inside the consolidated granules the nano-microstructure with nano – twins was found.
Microhardness of AgSnBi after the consolidation by the CEC process achieved level of about 100 – 110
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µHV. The microhardness of samples consolidated by CEC and then hydrostatically extruded increase of
about 20µHV units.
Design/methodology/approach: The investigations of microstructure were performed by optical
microscopy (MO) Olympus GX51, and scanning electron microscopy SU-70 with field emission gun
thermally aided. The microhardness of consolidated samples was measured by Vickers method.
Findings: The microstructures of consolidated AgSnBi powders were observed and analyzed. On the
base of the microstructure and microhardness investigations the mechanisms of formation of bulk
material from powder by severe plastic deformation (SPD) methods was discussed.
Practical implications: The performed investigations contribute to the understanding of processes of
deformation in the range of unconventional strains exerted by the SPD methods. The new way of
consolidation of powders using to the production of electrical contacts was presented.
Originality/value: It was assumed that AgSnBi powder consolidated by CEC and hydrostatic extrusion
exhibited the nano-microstructure.

1.166
Processing and properties of AA7075/porous SiO2-MgO-Al2O3 composite
Robert M. H. (Campinas, Brazil), Jorge A. F. (Campinas, Brazil)
Purpose: the work presents a new composite based in Al matrix reinforced with porous, lightweight
and low cost SiO2/MgO/Al2O3 ceramic particles. The new material can present a unique combination of
properties: those related to metal/ceramic composites and still associating some characteristics of
cellular materials, as the low density and high plastic deformation under compression stresses.
Design/methodology/approach: processing technique involves the infiltration of AA7075 alloy in the
semisolid thixotropic state into a layer of porous ceramic particles. Products were analyzed by X-ray
tomography, optical and electronic microscopy to observe microstructure and metal/ceramic interfaces.
Density was measured by He picnometry; semi-static compression tests were performed to evaluate the
deformation ability of the material. Thermal properties were theoretically evaluated.
Findings: concerning the production method, thixoinfiltration is a feasible processing route, with no
difficult control of parameters and does not rely on specific and onerous equipment. Moreover, it is
flexible to different alloys. Concerning the product, low density composites can be produced with good
dispersion of reinforcement and reliable internal quality; this material presents a plateau of plastic
deformation at low stresses under compression, signalizing a potential application as energy absorbers.
Theoretical simulations show also good thermal insulation ability.
Research limitations/implications: as a new product, the full characterization of properties of the new
composite is still to be achieved. Therefore, the full potential of commercial application is to be
determined. The product can present limitations for application involving tensile stresses due to poor
metal/ceramic interfaces.
Practical implications: the thixoinfiltration can represent an alternative, low cost processing route for
low density composites. The new composites presented are low weight and low cost material,
presenting a unique combination of properties which can bring a whole new application field, as low
cost, low density components for energy absorption and thermal insulation.
Originality/value: both the processing route and the material produced – a low density metal/ceramic
composite, using porous ceramic particulates as reinforcement, are new concepts under development by
the proposing group at FEM/UNICAMP.

112

Achievements of Mechanical and Materials Engineering AMME’2012

1.179
Research on polyamide matrix composites filled with hard coal
Rojek M. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland), Suchon L.
(Gliwice, Poland), Morawiec K. (Gliwice, Poland)
Purpose: The aim of this paper is to present the summary results of studies on polyamide composites
filled with hard coal. Research on the use of coal as a filler of polymers are conducted for many years in
Division of Metallic and Polymeric Materials Processing, Silesian University of Technology. This paper
summarizes results obtained in different research programmes preformed in recent years. Described
materials are polyamide 6 composites filled with modified and unmodified hard coal powder.
Design/methodology/approach: All the resulting compositions intended for research have been
produced using twin screw extruder. The resulting mixtures of various compositions were then
subjected to a process of granulation. The prepared composites have undergone a process of injection
moulding which allowed to obtain samples for strength tests. Full statement of research results obtained
for composites could help to predict the material with the best mechanical properties and hence the best
material for construction.
Findings: It has appeared from studies that in both a composite made of unmodified coal and of coal
modified with coupling agents show a decrease in mechanical properties in comparison with the neat
polymer. Apart from this these composites are interesting materials because of low prize of the filler.
Research limitations/implications: It can be concluded from research that all types of obtained
composites are characterized by a decrease in mechanical properties.
Practical implications: Applications of hard coal as a filler of polymer composites is way to produce
new materials. It is worth noting that the main features of the filler used is its prevalence, low cost and
electrical conductance.
Originality/value: The results describe new fillers of thermoplastic polymers and the possibility of its
modification.

1.128
Thixocasting and rheocasting technologies, improvements going on
Rosso M. (Torino, Italy)
Purpose: The paper proposes an overview of the actual most important and applied rheocasting
technologies for the manufacturing of high performance Al components. Some excellent results recently
attained in industrial applications are presented and discussed.
Design/methodology/approach: Samples were machined from the produced parts and mechanical
tests, i.e. tensile and impact, were executed on series of samples; moreover, microstructure features and
the morphology of fractures were observed to check the quality of alloys and of produced castings.
Findings: Despite the numerous rheocasting processes recently developed, it appears that their
industrial application is still limited and some only are really interesting for the production of high
performance component. The done investigations show that the use of a very simple and well controlled
process leads to produce parts having excellent properties and reliability. The results obtained up to now
suggest that the rheocasting route can be considered an attractive fabrication technology to produce high
quality products, especially for aluminium alloys.
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Research limitations/implications: A lot of rheocasting processes are proposed, but for the final
success it is necessary to choice a really valid process and to maintain all the steps under a strict control.
Practical implications: The obtained results can be used for searching the appropriate way of
improving the performance of highly stressed parts, using a very competitive and simple rheocasting
process, contributing to make aluminium and its alloys still more attractive for light-weighting
components for structural, as well as for automotive and aeronautic/aerospace applications.
Originality/value: The main SSM technologies and future trends are presented and discussed. The
properties of A356 and A357 aluminium alloys were investigated to establish the influence of the
adopted Rheocasting process on the final performances and reliability of the produced parts.

1.79
Continuous casting and rolling for the manufacturing of thin Al sheets
Rosso M. (Torino, Italy), Peter I. (Torino, Italy)
Purpose: Purpose of this paper is presenting the state-of-the-art and the mechanism of Al continuous
casting process and to improve the microstructure of the Al sheets reducing the morphological
differences between the surface layer and the core of the considered alloy.
Design/methodology/approach: After a short illustration of some techniques which are presently
employed for the production of Al alloy sheets for packaging applications, the development of the grain
structure and the effect of the homegenization treatment and rolling on the microstructurural evolution
has been presented and discussed.
Findings: The positive effect of the homogenization treatment and rolling on the microstructure has
been demonstrated. The homogenized alloy presents improved workability and machinability.
Research limitations/implications: Based on the up to date achieved outcomes, it appears that
homogeneous, fine microstructure and quite uniform distribution of the particles allow obtaining higher
mechanical properties. The future research work will be oriented to get additional and detailed data on
the performance of the alloy.
Practical implications: The continuous increase of Al-based alloys in different applications involves
manufacturing high integrity and superior performance components using cost-effective and safely
processes. In this direction the research communities together with manufacturing industries are
focusing their attention to develop new and enhanced products using innovative procedures. The central
issue is the technological transfer to industry for affordable mass production.
Originality/value: Obtaining a fine and homogenous microstructure for Al sheets by reducing the
morphological differences between the surface layer and the core of the alloy improved mechanical
performances and enhanced workability and machinability has been obtained. High performance endproduct make this type of alloy very attractive for packaging material production.

1.158
Development of unconventional forming methods
Rusz S. (Ostrava, Czech Republic), Cizek L. (Ostrava, Czech Republic)
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Purpose: Paper presents results of progress ECAP processing method for UFG structure reached
(gained). The properties and microstructure are influenced by technological factors during application
ECAP method.
Design/methodology/approach: Summary of methods studied on Department of technology at
Machining faculty of VŠB-TU Ostrava through of co-operation with Institute of Engineering Materials
and Biomaterials, Silesian University of Technology is presented.
Findings: Achievement of ultra-fine grained structure in initial material leads to substantial increase of
plasticity and makes it possible to form materials in conditions of "superplastic state". Achievement of
the required structure depends namely of the tool geometry, number of passes through the matrix,
obtained deformation magnitude and strain rate, process temperature and lubrication conditions. High
deformation at comparatively low homologous temperatures is an efficient method of production of
ultra-fine grained solid materials. The new technologies, which use severe plastic deformation,
comprise namely these techniques: High Pressure Torsion, Equal Channel Angular Pressing = ECAP,
Cyclic Channel Die Compression = CCDC, Cyclic Extrusion Compression = CEC, Continuous
Extrusion Forming = CONFORM, Accumulative Roll Bonding, Constrained Groove Pressing.
Research limitations/implications: Achieved hardness and microstructure characteristics will be
determined by new research.
Practical implications: The results may be utilized for a relation between structure and properties of
the investigated materials in future process of manufacturing.
Originality/value: These results contribute to complex evaluation of properties new metals after
application unconventional forming methods. The results of this paper are determined for research
workers deal by the process severe plastic deformation.

1.93
The theory of similarity in turning operations
Rzasinski R. (Gliwice, Poland)
Purpose: The article presents the development of series of types of technology issues. This is an
accomplished using of the innovative technological similarity theory. The transformation presented in
the theory relates to the turning machining processes.
Design/methodology/approach: The data generation process is concerned with the creation of the
conditions and number similarities. The turning condition of similarity results from the cutting power,
cutting forces and cutting performance.
Findings: The development of the theory of similarity allows the generation of machining parameters
for the series of types of construction (blank, machining parameters, tools).
Research limitations/implications: The analyzed methods develop the algorithmisation of engineers
and technologists environment and support the integration with the process of preparation of the
production.
Practical implications: The described methods were being developed on the practical examples of the
creating of the series of types of the hydraulic cylinders used in mining.
Originality/value: The method of the technological similarity presented in the paper is the basis of the
selection of technological features in the process of series of types and module systems of constructions
and technology creating.

Abstracts

115

1.126
Experimental study on mechanical properties of pumpkin tissue
Shirmohammadi M. (Brisbane, Australia), Yarlagadda P. (Brisbane, Australia)
Purpose: The purpose of this study was to calculate mechanical properties of tough skinned vegetables
as a part of Finite Element Modelling (FEM) and simulation of tissue damage during mechanical
peeling of tough skinned vegetables.
Design/methodology/approach: There are some previous studies on mechanical properties of fruits
and vegetables however, behaviour of tissue under different processing operations will be different. In
this study indentation test was performed on Peel, Flesh and Unpeeled samples of pumpkin as a tough
skinned vegetable. Additionally, the test performed in three different loading rates for peel: 1.25, 10, 20
mm/min and 20 mm/min for flesh and unpeeled samples respectively. The spherical end indenter with 8
mm diameter used for the experimental tests. Samples prepare from defect free and ripped pumpkin
purchased from local shops in Brisbane, Australia. Humidity and temperature were 20-55% and 20250°C respectively.
Findings: Consequently, force deformation and stress and strain of samples were calculated and shown
in presented figures. Relative contribution (%) of skin to different mechanical properties is computed
and compared with data available from literature. According the results, peel samples had the highest
value of rupture force (291 N) and as well as highest value of firmness (1411 Nm-1).
Research limitations/implications: The proposed study focused on one type of tough skinned
vegetables and one variety of pumpkin however, more tests will give better understandings of
behaviours of tissue. Additionally, the behaviours of peel, unpeeled and flesh samples in different speed
of loading will provide more details of tissue damages during mechanical loading.
Originality/value: Mechanical properties of pumpkin tissue calculated using the results of indentation
test, specifically the behaviours of peel, flesh and unpeeled samples were explored which is a new
approach in Finite Element Modelling (FEM) of food processes.

1.181
Hybrid modelling methods in materials science – selected examples
Sitek W. (Gliwice, Poland), Trzaska J. (Gliwice, Poland)
Purpose: The paper presents selected examples of application of computational tools, including artificial
intelligence methods to solve examples of tasks in the area of materials science. (i) Selection method of steel
grade with required hardenability; (ii) Modelling of CCT diagrams for engineering and constructional
steels; (iii) Application of neural networks for selection of steel with the assumed hardness after cooling
from the austenitising temperature; (iv) Designing of high-speed steels chemical composition.
Design/methodology/approach: In the paper been applied a hybrid approach that combined application
of various mathematical tools including artificial neural networks, linear regression and genetic
algorithms to solve selected tasks from the area of materials science.
Findings: Computer modelling and simulation make improvement of engineering materials properties
possible, as well as prediction of their properties, even before the materials are fabricated, with the
significant reduction of expenditures and time necessary for their investigation and application.
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Methods used in hybrid systems are complementary and disadvantages of one method are compensated
by the advantages of another method.
Practical implications: Solutions presented in the work, based on using the adequate material models
may feature an interesting alternative in designing of the new materials with the required properties.
The practical aspect has to be noted, resulting form the developed models, which may successfully
replace the above mentioned technological investigations, consisting in one time selection of the
chemical composition and heat treatment parameters and experimental verification of the newly
developed materials to check of its properties meet the requirements.
Originality/value: The presented approach to new materials design assumes the maximum possible
limitation of carrying out the indispensable experiments, to take advantage of the existing experimental
knowledge resources in the form of databases and most effective computer science tools, including
neural networks and evolutionary algorithms.

1.108
Finite Element Method application for modeling of PVD coatings properties
Sliwa A. (Gliwice, Poland)
Purpose: The main subject of this paper is the computer simulation with the use of finite element
method for determining the internal stresses in PVD coatings obtained in the magnetron process on the
sintered high-speed steel of the PM HS6-5-3-8 in different temperatures of 460, 500 and 540 °C
Design/methodology/approach: Computer simulation of stresses was carried out with the help of finite
element method in ANSYS environment, and the experimental values of stresses were determined
basing on the X-ray diffraction patterns.
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
ANSYS program. The computer simulation results correlate with the experimental results.
Research limitations/implications: To evaluate with more detail the possibility of applying these
coatings in tools, further computer simulation should be concentrated on the determination of other
properties of the coatings for example- microhardness.
Originality/value: 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. 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.

1.122
Influence of liquid phase on physical properties of the new triphasic bone cement
Slosarczyk A. (Cracow, Poland), Osypanka N. (Cracow, Poland), Czechowska J. (Cracow, Poland),
Paszkiewicz Z. (Cracow, Poland), Zima A. (Cracow, Poland)
Purpose: The aim of this work was to develop a new bone cement based on hydroxyapatite (HAp),
βTCP and calcium sulfate hemihydrate (CSH) and to determine the influence of a liquid phase, used for
cement pastes preparation, on physical properties of the final implant material.
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Design/methodology/approach: The powder phase consisting of CSH (60 wt.%) and HAp+ βTCP (40
wt.%) was applied. Composite samples were prepared using distilled water, chitosan and
methylcellulose solutions as the liquid phases. Rheological properties of the solutions were measured by
Brookfield rheometer. Initial and final setting times of the cement pastes were determined. Phase
composition of hardened bodies was established using XRD method. Microstructure was investigated
by SEM while pore size distribution by mercury porosimetry. Compressive strength was measured by
Instron Universal Testing Machine.
Findings: According to the conducted rheological measurements of the methylcellulose and chitosan
solutions as well as evaluated cement pastes and hardened bodies properties, the optimal setting liquids
were chosen.
Research limitations/implications: The evaluation of a biological response to the developed materials,
including in vitro and in vivo experiments, need to be done.
Practical implications: The possibility of creation the physical properties of setting in vivo composites,
designed for filling bone defects, via establishing the suitable liquid phase was confirmed.
Originality/value: The new composite type triphasic bone substitute, based on CSH, HAp and βTCP,
with superior resorbability in comparison to the commercially available calcium phosphate bone
cements was developed. The influence of liquid phase on the microstructure and mechanical strength of
this implant material was determined.

1.39
Influence of thermal activity on the changes of physical properties and structure of cobalt-based
metallic glass
Spilka M. (Gliwice, Poland), Griner S. (Gliwice, Poland), Kania A. (Gliwice, Poland)
Purpose: In this paper the analysis of influence of heat treatment on the structure and properties of
AMM type (Co70.5Fe2.5Mn2Mo1Si9B15) metallic glass was showed. Discussed changes of tensile
strength, plasticity, cracking energy, remanence, coercive force, resistivity, crystallization effect and
fracture morphology of alloy in “as quenched” state and hold at the temperature range of 100-400 oC in
2 hours.
Design/methodology/approach: Tensile test and investigation of elementary cracking energy of
amorphous ribbon carried out using the testing machine. Plastic properties of examined material
determined with transverse bend test using. Investigation of magnetic properties with annular method
with 50 Hz field frequency carried out. The alloy electrical resistivity investigated with resistance
bridge using. Fractography investigation after tensile test was made using scanning microscope. Thin
foil was prepared to investigation of structure using TEM.
Findings: The investigations showed that in the analysed heat treatment temperature range of 100400oC significant changes of physical properties, fracture morphology and alloy structure occur.
Research limitations/implications: Usage of metallic glasses is possible only in the narrow
temperature range that don’t cause significant changes of properties or after proper heat treatment
carried out in the aim of specified physical properties obtaining.
Practical implications: Usage of metallic glasses depending on control and regulations of alloy
properties changes with proper heat treatment. It is important the prediction of alloy properties changes
during temperature changes and material using.
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Originality/value: In the article influence of thermal activity processes on structure changes and
significant changes of mechanical and magnetic properties of cobalt-based metallic glass were
presented.

1.58
Chosen manufacture methods of Polymeric Graded Materials with electrical and magnetic
properties gradation
Stabik J. (Gliwice, Poland), Chomiak M. (Gliwice, Poland), Dybowska A. (Gliwice, Poland), Suchon L.
(Gliwice, Poland)
Purpose: The purpose of the paper is to present main results of Polymeric Graded Materials (PGMs)
investigations realized in Silesian University of Technology, Division of Metallic and Polymeric
Materials Processing. Methods of PGMs manufacture with electrical and magnetic properties gradation
are mainly discussed.
Design/methodology/approach: In short introduction general remarks on functionally graded
materials (FGMs) and PGMs are presented. Next, methods used to prepare PGMs are presented together
with physical basics determining composition, structure and properties gradation. Research
methodology and chosen results showing PGMs structure and properties are also presented.
Findings: Achieved results show that it is possible do design graded material structure and composition and
to manufacture PGM that not precisely but in high extend meets designed requirements. The basic condition
to accomplish this task is that physical basics of structure and composition gradient formation are known
and relations between technological process parameters and ready material characteristics are properly
applied.
Research limitations/implications: Only chosen methods of PGMs manufacture are presented and
only chosen PGMs characteristics are discussed.
Practical implications: Presented technologies are widely used in industry to processing polymeric
materials. Defined changes in parameters and properly designed composition will allow to utilize these
technologies to PGMs manufacture. Ready parts with properties gradation may be applied in almost all
industry branches. Few possible applications are presented in the text.
Originality/value: New types of PGMs are described in the paper. Attention is paid mainly to materials
with gradation of electrical and magnetic properties. The paper may be interesting for scientists
involved in PGMs and for industry engineers looking for materials with electrical and magnetic
properties gradation.

1.10
High-energy milling as a method for obtaining tetragonal form of PbO
Staszewski M. (Gliwice, Poland), Myczkowski Z. (Gliwice, Poland), Bilewska K. (Gliwice, Poland),
Rosinski R. (Czestochowa, Poland), Lis M. (Gliwice, Poland), Czepelak M. (Gliwice, Poland),
Kolacz D. (Gliwice, Poland)
Purpose: The aim of this work was to verify the usefulness of high-energy milling, using
electromagnetic mill, as a method for obtaining tetragonal (red) form of PbO, alternative to standard
methods.
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Design/methodology/approach: Experiments were held to compare samples of the yellow form of
PbO after milling in electromagnetic mill with the ones milled in high-energy planetary ball mill as a
function of grinding medium (sticks or balls) to powder mass ratio, milling duration and instrumental
conditions.
Findings: Quantitative X-ray diffraction and analysis of granulation of mill products were applied. The
characteristics of structural transitions of studied powder depending on milling conditions were defined.
Practical implications: Utilization of electromagnetic mills was found to be suitable for milling of
PbO. The speed and unit price of this process assure competitiveness of the method to standard
methods. Tested method of high-energy milling assures possibility to supply, in certain conditions, good
product. Obtained product may be used for manufacturing of minium.
Originality/value: Optimum conditions of milling process and milling limitations were determined.
Suggestions regarding optimization of mill construction were presented.

1.7
Nanocrystalline copper based microcomposites
Stobrawa J. (Gliwice, Poland), Rdzawski Z.M. (Gliwice, Poland), Gluchowski W.J. (Gliwice, Poland),
Domagala-Dubiel J. (Gliwice, Poland)
Purpose: The aim of this work was to investigate microstructure, mechanical properties and
deformation behavior of copper microcomposites: Cu- Y2O3, Cu- ZrO2 and Cu-WC produced by
powder metallurgy techniques.
Design/methodology/approach: Tests were made with Cu-Y2O3, Cu-ZrO2 and Cu-WC
microcomposites containing up to 2% of a strengthening phase. The materials were fabricated by
powder metallurgy techniques, including milling of powders, followed by their compacting and
sintering. The main mechanical properties of the materials were determined from the compression test
and, additionally, measurements of HV hardness and electrical conductivity were made. Analysis of the
initial nanocrystalline structure of these materials was made and its evolution during sintering and cold
deformation was investigated.
Findings: It was found out that addition of up to 2 wt.% of a strengthening phase significantly improves
mechanical properties of the material and increases its softening point. The obtained strengthening
effect have been discussed based on the existing theories related to strengthening of nanocrystalline
materials. The studies have shown importance of “flows” existing in the consolidated materials and
sintered materials in pores or regions of poor powder particle connection which significantly deteriorate
the mechanical properties of micro-composites produced by powder metallurgy.
Research limitations/implications: The powder metallurgy techniques make it possible to obtain
copper-based bulk materials by means of input powder milling in a planetary ball mill, followed by
compacting and sintering. Additional operations of hot extrusion are also often used. There is some
danger, however, that during high-temperature processing or application of these materials at elevated
or high temperatures this nanometric structure may become unstable.
Practical implications: A growing trend to use new copper based microcomposites is observed
recently world-wide. Within this group of materials particular attention is put to those with nanometric
grain size of a copper matrix, which show higher mechanical properties than microcrystalline copper.
Originality/value: The paper contributes to the knowledge of mechanical properties and the
nanostructure stability of Cu-Y2O3, Cu-ZrO2 and Cu-WC microcomposites. A controlled process of
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milling, compacting, sintering and cold deformation provides possibility to obtain nanocrystalline
copper based materials with improved functional properties.

1.164
New trends in nanoscale compounds for energy storage
Stotsko Z.A. (Lviv, Ukraine), Venhryn B.Y. (Lviv, Ukraine)
Purpose: Mechanism of supramolecular complexes C formation and investigation of their
electrochemical characteristics were the aim of this paper. Supramolecular complexes were created by
inserting an organic receptor into nano/mesopores of activated carbon.
Design/methodology/approach: Electrochemical studies of supramolecular complexes C were carried
out by means of impedance spectroscopy, cyclic voltammetry and galvanostatic cycling.
Findings: The possibility to combine the capacitive storage with faradaic energy generation in one unit
is proved. It can be reached by means of active electrode formation as a supramolecular complex C. It is
shown that faradaic generation of energy occurs at low positive potentials, whereas the capacitive one at
higher potentials. Method of synthesis of blue graphite is developed.
Research limitations/implications: This research is a complete and accomplished work.
Practical implications: Supramolecular complexes, obtained in this work, could be regarded as
promising electrode materials in devices of energy generation, storage and transformation.
Originality/value: This work is of urgent importance for physics and chemistry of energy generation,
storage and transformation, because it opens new possibilities to new highly effective electrode
materials search and enables to reach a high values of functional characteristics.

1.188
Influence of processing parameters and different content of TiB2 ceramics on the properties
composites by high pressure–high temperature (HP-HT) sintering
Sulima I. (Cracow, Poland), Jaworska L. (Cracow, Poland), Figiel P. (Cracow, Poland)
Purpose: In the present research, the effect of the processing parameters and TiB2 particles addition on
the properties of the composites was investigated.
Design/methodology/approach: Two different composites were studied: AISI 316L stainless steel
reinforced with 6 vol.% and 8 vol.% TiB2. The high temperature-high pressure (HT-HP) Bridgman type
apparatus was used for densification method of composites. Samples were sintered at pressure of 5.0
and 7 ± 0.2 GPa and temperatures 900°C-1300°C. The duration of sintering was 60 seconds. For the
materials studied, the density (through Archimedes method), Young’s modulus and hardness (Vickers)
were measured. In order to investigate the structure changes, the optical and scanning electron
microscope was used.
Findings: The obtained results show that the temperature and pressure have influence on the
mechanical and physical properties of the investigated composites. Generally, the sintered composites
were characterized by very higher densification. The values of density of the composites with 6 vol.%
and 8 vol. % of TiB2 particles corresponding to 98-100% of the theoretical density. It was observed that
at a higher value of hardness have the composites which were obtained at the lower temperature of
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1000°C. The increasing Vickers microhardness and Young’s modulus of the composites with increasing
the ceramic phase content was observed. The microstructure of the composite materials characterized by
uniform distribution of the fine TiB2 particles along the grain boundaries.
Practical implications: The obtained test results may be used to optimize the sintering process of
composites with different content of TiB2 ceramic.
Originality/value:. The high pressure-high temperature (HP-HT) method of sintering was applied to
the formation of composites consisting of TiB2. These results are valuable for persons, that are
interested in the unconventional methods of production of composites reinforced with diboride titanium.

1.133
Electromagnetic field impact on the structure of continuous casting of grey cast iron
Szajnar J. (Gliwice, Poland), Sebzda W. (Gliwice, Poland), Stawarz M. (Gliwice, Poland), Wrobel T.
(Gliwice, Poland)
Purpose: The main aim of investigations was to describe the influence of the electromagnetic on the
structure of grey cast iron obtained in the continuous casting process.
Design/methodology/approach: To investigations the grey cast iron ingots a continuous casting
laboratory stand was used. The stand contains continuous casting mould with inductor of rotate
electromagnetic field. The research includes also the metallographic researches on scanning electron
microscope and investigations of usable properties i.e. measurements of hardness and machinability.
Findings: The results of investigations and their analysis show possibility of unification of flake
graphite morphology in cast iron structure, and distribution of hardness on cross-section of ingot and its
machinability.
Research limitations/implications: In further research, authors of this paper are going to application of
introduced method of continuous casting with use of electromagnetic field in industrial tests.
Practical implications: The work presents method of unification of structure and properties, which are
particularly important in continuous casting. Uniform morphology of flake graphite in structure of cast
iron ingots for automobile industry is very important in viewpoint of machinability.
Originality/value: Contributes to improvement in quality of grey cast iron continuous casted ingots.

1.153
Oxidation resistance of surface-modified coatings for energy boilers
Szczucka-Lasota B. (Katowice, Poland), Szymanski K. (Katowice, Poland)
Purpose: definite the oxidation resistance of the new obtained multicomponent coatings of a zonal
structure and properties enabling its long-term work at an elevated temperature and in an environment
of aggressive products of fuels combustion.
Design/methodology/approach: The selected results of high temperature corrosion resistance of
HVOF sprayed coatings with binder composition are presented. The temperature of cyclic oxidation
test was 887K and the exposure time was 500h. The macro and microstructure of coatings after and
before corrosion test were analyzed by optics and scanning microscopy. The structure of binder
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composition and filling component, like chooses oxides are presented. The structure and chemical
composition of coatings are investigated by SEM and EDX energy dispersive analysis method.
Findings: The corrosion resistance of new elaborated coating with binder is presented. The
multicomponent new elaborated coating can be applied in elevated temperature and aggressive
environments for protection of water walls boilers or waste combustors.
Research limitations/implications: If 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: The new elaborated and presented coatings use to basic protection to wear and
corrosion condition or modified surface of multilayer coatings in the energy boiler. The results of
example application of presented sealing in 2012 year are shown.
Originality/value: The elaboration of new corrosion resistance coatings with the modification of
surface for the application in high temperature and corrosion enviroments and the presentation a
degradation of new elaborated coating during the corrosion test.

1.150
Fracture toughness of advanced alumina ceramics and alumina matrix composites used for
cutting tool edges
Szutkowska M. (Cracow, Poland)
Purpose: Specific characteristics in fracture toughness measurements of advanced alumina ceramics
and alumina matrix composites with particular reference to α-Al2O3, Al2O3-ZrO2, Al2O3-ZrO2-TiC and
Al2O3-Ti(C,N) has been presented.
Design/methodology/approach: The present study reports fracture toughness obtained by means of the
conventional method and direct measurements of the Vickers crack length (DCM method) of selected
tool ceramics based on alumina: pure alumina, alumina-zirconia composite with unstabilized and
stabilized zirconia, alumina–zirconia composite with addition of TiC and alumina–nitride-carbide
titanium composite with 2wt% of zirconia. Specimens were prepared from submicro-scale trade
powders. Vicker’s hardness (HV1), fracture toughness (KIC) at room temperature, the indentation
fracture toughness, Young’s modulus and apparent density were also evaluated. The microstructure was
observed by means of scanning electron microscopy (SEM).
Findings: The lowest value of KIC is revealed by pure alumina ceramics. The addition of (10 wt%)
unstabilized zirconia to alumina or a small amount (5 wt%) of TiC to alumina–zirconia composite
improve fracture toughness of these ceramics in comparison to alumina ceramics. Alumina ceramics
and alumina-zirconia ceramics reveal the pronounced character of R-curve because of an increasing
dependence on crack growth resistance with crack extension as opposed to the titanium carbide-nitride
reinforced composite based on alumina. R-curve has not been observed for this composite.
Practical implications: The results show the method of fracture toughness improvement of alumina
tool ceramics.
Originality/value: Taking into account the values of fracture toughness a rational use of existing
ceramic tools should be expected.
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1.50
Diamond composites with nanoceramic boride bonding phases
Szutkowska M. (Cracow, Poland), Jaworska L. (Cracow, Poland), Rozmus M. (Cracow, Poland),
Klimczyk P. (Cracow, Poland), Bucko M. (Cracow, Poland)
Purpose: Basic mechanical properties of the studied tool composites and microstructure of diamondtitanium diboride composite, and diamond-titanium diboride-titanium nitride composite with
participation of nanopowders have been presented.
Design/methodology/approach: Composites were prepared on the basis diamond powders of 3-6 µm
(MDA36, Element Six) and the TiB2/TiN nanopowders of below 45 nm (Neomat Co. Lithuania firm)
and nanopowder of TiB2 with size of crystallite below of 100 nm (American Elements firm). Different
amount of a bonding phase changing in range from 10 to 30 wt% was used. Compacts in the shape of
disc with dimension Ø15x5 mm were sintered at pressure 8.0±0.2 GPa and temperature of 2235 K using
the Bridgman type apparatus. Microstructure studies using scanning microscope, X-ray and electron
diffraction phase analysis were used.
Findings: The influence of the bonding phase amount on the tested properties was observed. Vicker’s
hardness HV1 was changed in the range from 20.0 to 50.0 GPa, Young’s modulus (E) from 360 to 600
GPa and density (ρ) from 3.30 to 3.63 g/cm3. The highest values of Vickers hardness and Young’s
modulus were obtained for diamond composites sintered with 10 wt% TiB2 of bonding phase.
Practical implications: In this work the effect of reduction powder size from submicron scale to nano scale
of two ceramic bonding phases: titanium diboride and titanium diboride-nitride in diamond composites on
selected mechanical properties has been reported. The results show that using of the TiB2 powders in nano
scale size increase the Vicker’s hardness about 30 wt% in comparison to using of the TiB2/TiN phase.
Originality/value: These investigations allow enhance possibility of using this materials as burnishing
tools and rational use of existing ceramic tools.

1.180
Surface layers on the Mg-Al-Zn alloys coated using the CVD and PVD methods
Tanski T. (Gliwice, Poland)
Purpose: The aim of this paper was investigated structure and properties of gradient coatings produced
in PVD and CVD processes on MCMgAl9Zn1 magnesium alloys.
Design/methodology/approach: The following results concern the structures of the substrates and
coatings with the application of electron scanning microscopy ZEISS SUPRA 35; phase composition of
the coatings using X-ray diffraction and grazing incident X-ray diffraction technique (GIXRD);
microhardness and wear resistance.
Findings: The deposited coatings are characterized by a single, double, or multi-layer structure
according to the applied layers system, and the individual layers are coated even and tightly adhere to
the substrate as well to each other. The analysis of coatings obtained on the surface of cast magnesium
alloys by the PVD and CVD processes show a clear - over 100% - increase of the microhardness,
compared to the base material microhardness. The best results of the sliding distance were obtained for
the DLC coatings.
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Practical implications: Achieving of new operational and functional characteristics and properties of
commonly used materials, including the Mg-Al-Zn alloys is often obtained by heat treatment, ie,
precipitation hardening and / or surface treatment due to application or manufacturing of machined
surface layer coatings of materials in a given group of materials used for different surface engineering
processes.
Originality/value: The paper presents the research involving the PVD and CVD coatings obtained on
an unconventional substrate such as magnesium alloys. 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.

1.141
General overview of sheet incremental forming
Tisza M. (Miskolc, Hungary)
Purpose: The aim of this research paper is to give a general overview on sheet incremental forming as
an emerging field in small and batch production.
Design/methodology/approach: First the historical and literature background of sheet incremental
forming will be given, and then some theoretical and practical issues of the incremental forming
processes will be described including the research work done by the author at the University of Miskolc.
This research is part of an international EUREKA project with the main focus on formability and
accuracy in incremental sheet forming.
Findings: In this research paper some important findings on the critical wall angle which is a
characteristic formability feature in incremental sheet forming will be discussed. New specimen
geometry was elaborated to reduce the great amount of experimental work to determine the formability
limits. The main conclusions are that in incremental forming the formability is significantly higher
compared to conventional sheet forming. The process is very flexible and economic due to the low tool
costs.
Research limitations/implications: One of the main target areas of further research work is the
determination of technological window for sheet incremental forming of various materials and to
introduce this novel process into industrial practice.
Practical implications: In practical applications besides the economy of the process due to its very low
tool expenses, the flexibility should be mentioned which is very important in small batch production
and particularly in rapid prototyping.
Originality/value: The results achieved within this research work are equally important both from the
point of view of theoretical and practical aspects of sheet incremental forming.

1.154
Synergy effect of heat and surface treatment on properties of the Mg-Al-Zn cast alloys
Tanski T. (Gliwice, Poland)
Purpose: The aim of this paper is to present the results of the author’s own investigations concerning
heat and surface treatment of Mg-Al-Zn magnesium alloys. The magnesium alloys being the
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combination of low density and high strength are more and more frequently applied wherever the
reduction of subassembly mass is significant, desired and feasible. To improve their usable properties,
laser treatment has been used, particularly laser remelting and feeding of hard ceramic particles as well
as technologies of chemical and physical vapour deposition from CVD and PVD gas phase.
Design/methodology/approach: The test results presented concern the characteristics of synergic heat
and surface treatment impact on the structure and properties of Mg-Al-Zn cast magnesium alloys. The
surface treatment of the magnesium alloys was carried out with the use of chemical and physical
deposition methods from PA CVD and CAE PVD gas phase and laser surface treatment, including in
particular laser feeding of hard ceramic particles into the surface of materials produced, enabling the
production of a quasi-composite MMCs (Metal Matrix Composites) structure. The tests of the surface
and internal structure of materials with the use of macro- and microscopic methods were made with the
use of light, transmission and scanning electron microscopy as well Raman spectrometry and X-ray
phase analysis. The physical and mechanical properties of magnesium alloys after the standard heat and
surface treatment operations were tested by methods appropriate for the properties.
Findings: The results of mechanical and functional properties measurements of heat treated samples
confirms, that the performed heat treatment, consisting of solution heat treatment with cooling in water,
as well aging with cooling in air, causes strengthening of the MCMgAl12Zn1, MCMgAl9Zn1 and
MCMgAl6Zn1 cast magnesium alloys according to the precipitation strengthening mechanism, induced
by inhibition of dislocation movement due to the influence of strain fields of the homogeny distributed
γ-phase Mg17Al12 precipitates. The combination of properly chosen heat treatment with the possibilities
of structure- and phase composition modeling of the magnesium alloys matrix using laser feeding
provides an additive increase of mechanical and functional properties by significant grain refinement
and production of micro-composite layers with homogeny distributed dispersion phases particle and
characteristic zone structure. Increase of mechanical and functional properties of the investigated alloys
is also possible by creating coatings on the surface from the gas phase.
Practical implications: Achieving of new operational and functional characteristics and properties of
commonly used materials, including the Mg-Al-Zn alloys is often obtained by heat treatment, ie,
precipitation hardening and/or surface treatment due to application or manufacturing of machined
surface layer coatings of materials in a given group of materials used for different surface engineering
processes.
Originality/value: The originality of this paper consists in the presentation of a very extensive
knowledge related to the methods of structure and properties forming of the surface of Mg-Al-Zn
alloys, supported by the results of wide author’s research.

1.102
Effect of mechanical alloying on the morphology and microstructure of EN AW6061/HNT
composites
Tomiczek B. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Adamiak M. (Gliwice, Poland)
Purpose: The aim of the work consists in the fabrication of composite materials of aluminium alloy
matrix, with the use of powder metallurgy technologies, including mechanical milling and hot extrusion
and in determining the influence of the share of halloysite nanotubes – as the reinforcing phase on the
structure and mechanical properties of fabricated composites.
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Design/methodology/approach: Mechanical milling and hot extrusion are considering as a method for
fabricating composite metal powders with a controlled fine microstructure. It is possible by the repeated
fracturing and re-welding of powders particles mixture in a highly energetic ball mill.
Findings: Mechanical milling as a method of powder metallurgy improves the distribution of the
reinforcing particles throughout the aluminium matrix, simultaneously reducing the size of halloysite
particles. It has been confirmed that halloysite nanotubes can be applied as a effective reinforcement in
the aluminium matrix composites.
Research limitations/implications: Contributes to research on structure and properties of aluminium
alloy matrix composite material reinforced with mineral nanoparticles.
Practical implications: The investigation shows that so called brittle mineral particles yields to plastic
deformation as good as ductile aluminium alloy particles. That indicates that the halloysite powder can
play a role of the accelerator during mechanical milling. Besides the apparent density changes versus
milling time can be used to control the composite powders production by mechanical milling and the
presence of halloysite reinforcements particles accelerates the mechanical milling process.
Originality/value: The usage of halloysite nanotubes as the reinforcing phase of metal composite
materials is a novel assumption of the discussed work and an interesting challenge whereof realization
would enable to use this mineral clay in an innovative and cost effective way.

1.147
Failure of austenitic stainless steel tubes during steam generator operation
Topolska S. (Gliwice, Poland), Labanowski J. (Gdansk, Poland), Glowacka M. (Gdansk, Poland)
Purpose: of this study is to analyze the causes of premature failure of steam generator coil made of
austenitic stainless steel. Special attention is paid to corrosion damage processes within the welded
joints.
Design/methodology/approach: Examinations were conducted several segments of the coil made of
seamless cold-formed pipes A 23x2.3 mm, of austenitic stainless steel grade X6CrNiTi18-10 according
to EN 10088-1:2007. The working time of the device was 6 months. The reason for the withdrawal of
the generator from the operation was leaks in the coil tube caused by corrosion damage. The
metallographic investigations were performed with the use of light microscope and scanning electron
microscope equipped with the EDX analysis attachment.
Findings: Examinations of coil tubes indicated severe corrosion damages as pitting corrosion, stress
corrosion cracking, and intergranular corrosion within base material and welded joints. Causes of
corrosion was defined as wrong choice of austenitic steel grade, improper welding technology, lack of
quality control of water supply and lack of surface treatment of stainless steel pipes.
Research limitations/implications: It was not known the quality of water supply of steam generator
and this was the reason for some problems in the identification of corrosion processes.
Practical implications: Based on the obtained research results and literature studies some
recommendations were formulated in order to avoid failures in the application of austenitic steels in the
steam generators. These recommendations relate to the selection of materials, processing technology
and working environment.
Originality/value: Article clearly shows that attempts to increase the life time of evaporator tubes and
steam coils by replacing non-alloy or low alloy structural steel by austenitic steel, without regard to
restrictions on its use, in practice often fail.
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1.6
Remaining lifetime assessment of engineering structures by means of fatigue testing
Volak J. (Plzen, Czech Republic), Novak M. (Plzen, Czech Republic), Kaiser J. (Plzen, Czech Republic),
Mentl V. (Plzen, Czech Republic)
The paper describes the results of fatigue tests performed on miniature tests specimens in comparison
with traditional fatigue tests for several steels (and one Al-alloy) applied in power producing industry.
Special miniature test specimens fixtures were designed and manufactured for the purposes of fatigue
testing at the Zwick/Roell - Amsler 10HPF5100 test machine. The miniature test specimens were
produced of the traditional test specimens. Seven different steels and an Al-alloy were fatigue loaded
(R = 0.1) at room temperature. At present, questions on quantitative evaluation of remaining lifetime
become urgent and because fatigue is the most frequent cause of materials degradation and resulting
structural components failures, the most important means of remaining lifetime assessment is the
evaluation of fatigue properties before and after some time of service. The original material data are
usually tested by means of classic test specimens, which can be hardly used in case of components in
service, where there is no possibility to withdraw sufficient volume of representative material for the
classic test specimen manufacturing. In such cases today, new modern methods of semi-destructive
removal of a small volume of test material by grinding or an electro-discharge are utilized. This makes
it possible to produce a miniature test specimens.

1.114
TiO2 and SiO2 layer deposited by sol-gel method on the Ti6Al7Nb alloy for contact with blood
Walke W. (Gliwice, Poland), Paszenda Z. (Gliwice, Poland), Karasinski P. (Gliwice, Poland),
Marciniak J. (Gliwice, Poland)
Purpose: The study contains the analysis of TiO2 and SiO2 surface modification impact on physical and
chemical characteristics of Ti-6Al-7Nb alloy samples in the solution simulating cardiovascular system.
Design/methodology/approach: Sol-gel coatings were selected on the ground of data taken from
literature. The base of stock solution consisted of silicon dioxide precursor SiO2 (TEOS) and titanium
oxide precursor TiO2. Application of SiO2 and TiO2 coating on the surface of Ti alloy was preceded by
mechanical working – grinding (Ra = 0.40 µm) and mechanical polishing (Ra = 0.12 µm). Corrosion
resistance tests were performed on the ground of registered anodic polarisation curves and Stern
method. Electrochemical Impedance Spectroscopy (EIS) was also used in order to evaluate phenomena
taking place on the surface of the tested alloys. The tests were made in artificial blood plasma at the
temperature of T = 37.0±1°C and pH = 7.0±0.2.
Findings: Test results obtained on the ground of voltamperometric and impedance tests showed that
electrochemical characteristics of Ti-6Al-7Nb alloy differs relative to the type of surface treatment.
Practical implications: Potentiodynamic and EIS studies of corrosion resistance in artificial plasma
enable to predict the behavior of modified Ti-6Al-7Nb implants in cardiovascular system. The topic
proposed in the article is favourable for the development of entrepreneurship sector due to high demand
on such technologies and relatively easy implementation of obtained laboratory test results in the
industrial and clinical practice.
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Originality/value: Suggestion of proper surface treatment variants that incorporate sol-gel method is of
perspective significance and will help to develop technological conditions with specified parameters of
oxide coating creation on the surface of metallic implants.

1.60
Parameters of welding with micro-jet cooling
Wegrzyn T. (Katowice, Poland), Piwnik J. (Bialystok, Poland), Lazarz B. (Katowice, Poland),
Wieszala R. (Katowice, Poland), Hadrys D. (Katowice, Poland)
Purpose: of that paper was analysing main welding process with parameters of micro-jet cooling. The
main reason of it was investigate possibilities of getting varied amount of acicular ferrite (AF) in WMD
(weld metal deposit). High amount of acicular ferrite influences positively impact toughness of weld.
For optimal amount of AF it is necessary to determine the parameters (eg. number of clusters, diameter
of stream) of the micro-jet.
Design/methodology/approach: During research with varied micro-jet parameters the chemical
analysis, micrograph tests and Charpy V impact test of the metal weld deposit on pendulum machine
were carried out. The Charpy V impact test was prepared according to standard ISO EN 148-1 Metallic
materials - Charpy pendulum impact test - Part 1: Test method. Samples for impact testing were
prepared according to standard ASTM A370.
Findings: Varied amount of acicular ferrite in weld metal deposit (in range 55-75%) in terms of microjet cooling parameters (numbers of jet, gas pressure). This high amount of acicular ferrite is unheard in
weld metal deposit in another way or other methods of welding like MAG or TIG.
Research limitations/implications: That research was made for MIG method (according to PN-EN
ISO 4063:2009) only. Another method of welding in this article was not tested. Other methods (for eg.
MAG, TIG) have not been tested, but it is suspected that similar phenomena are taking place.
Practical implications: Micro-jet cooling it is way to get higher amount of acicular ferrite in weld
metal deposit than the usual methods of welding. It is very important because it could be used to
steering of weld joint structure and mechanical properties (for example impact toughness).
Originality/value: In this research new method of cooling weld joint during welding was used.
At the present time use of micro-jet cooling while MIG is in the testing phase and requires an accurate
diagnosis.This method is very promising and capable of industrial application, mainly due to the
significant improvement of weld quality and reduces costs.

1.23
Researches of topography and optical properties of the small molecules heterojunction solar cells
based on NiPc / PTCDA donor acceptor couple.
Weszka J. (Zabrze, Poland), Jarka P. (Gliwice, Poland), Chwastek-Ogierman M. (Zabrze, Poland),
Hajduk B. (Zabrze, Poland)
Purpose: The aim of this work consists of researches of surface topography and optical properties of
organic thin films of NiPc : PTCDA blends deposited by thermal evaporation from one source. Thin
films of organic materials are provided as donor/acceptor couple in heterojuction solar cells.
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Design/methodology/approach: Films consisting of NiPc and PTCDA mixture were deposited by
thermal evaporation from one source. By using blends with different PTCDA to NiPc ratios and
steering the temperature of the sources and hence deposition rate different properties of layers are
obtained.
Findings: Both the chemical composition and technological parameters of deposition process has
appeared to influence on optical properties and surface morphology of thin films. These parameters
were found to influence surface morphology and UV-Vis absorption spectra.
Research limitations/implications: The paper shows the methodology of deposition NiPc/PTCDA
donor/acceptor blends and the influence of evaporation parameters on properties of thin films. That can
be used for the research of the planar heterojunction solar cells based on NiPc/PTCDA heterojunction
donor–acceptor couple active layers.
Practical implications: Results of researches suggest that blends of NiPc and PTCDA can be useful
materials in organic photovoltaic device. However right deposition parameters and the blends
proportions determine the properties of NiPc/PTCDA donor/acceptor thin films.
Originality/value: The goal of this paper is to definie the surface topography and optical properties of
thin films NiPc/PTCDA blends prepared with different proportions of components and parameters of
evaporation process.

1.107
CLSM and UV-VIS researches on polyoxadiazoles thin films
Weszka J. (Gliwice, Poland), Szindler M.M. (Gliwice, Poland), Chwastek-Ogierman M. (Zabrze,
Poland), Bruma M. (Iasi, Romania), Jarka P. (Gliwice, Poland)
Purpose: The purpose of this paper was to analyse the surface morphology and optical properties of
polyoxadiazoles thin films.
Design/methodology/approach: A few different conducting polymers were dissolved in N-methyl-2pyrrolid(in)one. Then the solutions were deposited on a glass substrate by spin coating method with a
different spin rate. Changes in surface topography and optical properties were observed. A confocal
laser scanning microscope CLSM Zeiss LSM 5 Exciter has been used. Photos have been taken from
area of 120 x 120 microns.
Findings: The analysis of images and spectra has confirmed that the quality of thin films depends upon
the used polymers. It was also observed that the parameters of the spin coating method have significant
effect on the morphology and the optical properties. The spin rate has got a strong impact on them.
Research limitations/implications: The morphology and optical properties of polyoxadiazoles thin
films has been described. This paper include description how the spin rate influence on the polymer thin
films. In order to use a polymer thin film in photovoltaics or optoelectronics it must have a high internal
transmission density. Further research of polymer thin films are recommended.
Practical implications: The spin coating method allows to deposit a uniform thin films. It is important
to know how the spin rate influence on the thin films properties. It is also important to find a new use
for this group of material engineering in photovoltaic or optoelectronics devices.
Originality/value: The good properties of thin films make them suitable for various applications. The
value of this paper is defining the optimal parameters of spin-coating technology for polyoxadiazoles
thin films. The results allow the choosing optimal parameters of the deposition process. Spin coating is
a very good method to obtain thin films which are obligated to have the same thickness over the whole
surface.

130

Achievements of Mechanical and Materials Engineering AMME’2012

1.155
Kinetic behaviour of the diffusion-soldered (Cu+5at.%Ni)/Sn/(Cu+5at.%Ni) interconnections
Wierzbicka-Miernik A. (Cracow, Poland), Miernik K. (Cracow, Poland), Kodentsov A. (Eindhoven,
Netherlands), Zieba P. (Cracov, Poland)
Purpose: of the paper was examination of the kinetics of the (Cu1-xNix)6Sn5 growth in the diffusion
soldered (Cu+5at.%Ni)/Sn/(Cu+5at.%Ni) interconnections which should help to explain why the
reaction runs so quickly in the presence of 5 at.% Ni instead of pure Cu and only the growth of the
(Cu1-xNix)6Sn5 phase is observed.
Design/methodology/approach: The chemical composition characterization of the structural
components in the obtained joints were made using the scanning (FEI XL30 E-SEM) and transmission
(TECNAI G2 FEG) electron microscopes both equipped with an energy dispersive X-ray spectrometer.
The thin foils were cut out from the accurately selected regions using a Quanta 3D FIB. To determine
the growth kinetics of the (Cu1-xNix)6Sn5 phase, the stereological analysis was carried out using the
software ImageJ by Wayne Rasband 1.45s from the National Institutes of Health, USA.
Findings: The values of n obtained from the growth kinetics studies were close to 0.2-0.3 which
indicated that formation and growth of (Cu1-xNix)6Sn5 phase is controlled rather by grain than volume
diffusion processes.
Research limitations/implications: To get reproducible and valuable results each point on the curve
volume fraction vs time of soldering must be carefully measured and in some questionable cases even
repeated.
Practical implications: Very short time of soldering process on the automatic production line of
electronic components stimulates the research focused on finding such additions which would either
bring about the acceleration of diffusion processes and chemical reactions occurring on the Sn-Cu
interphase or change the sequence of formed intermetallic phases. Each new information which would
lead to soldering time shortening is of great practical importance.
Originality/value: This is the first paper showing the kinetics of (Cu1-xNix)6Sn5 phase growth.

1.130
Disadvantages of applied lacquer coatings on polymer substrate
Wierzbicki L (Gliwice, Poland), Kulesza J. (Tychy, Poland)
Purpose: The use of polymer parts in automotive industry gives economic and practical savings. This is
evoked by weight reduction of the used construction elements. However, polymer parts usually require
application of coatings to ensure high quality surface. The painting of polymer materials is one of the
most popular and well known methods. Assumptions of the study presented in this article were an
attempt to create an atlas of lacquer coating disadvantages.
Design/methodology/approach: Assumptions of this study were an attempt to identify lacquer coating
disadvantages. Samples of the parts with disadvantages were prepared with the use of microtome and
then viewed on an optical microscope. The defects have been described and the causes of their
formation have been indentified.
Findings: The paper shows the examples of common disadvantages of polymer coatings’ application in
automotive industry.
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Research limitations/implications: In automotive industry, they are often used as a substrate - metals
or other materials. The description and identification of disadvantages of coatings on these substrates
requires further study.
Practical implications: The identification of disadvantages of the applied lacquer coatings on polymer
substrate allows to eliminate them. Through the improvement and generation of new technologies of
coating industry as a major supplier to the very large automotive industry, the industry will continue to
thrive, grow and maintain its economical competitiveness in the global marketplace.
Originality/value: Applications of multilayer polymer coatings in automotive industry are rarely described
in literature - especially the application on polymers substrate. The description and identification for the
emergence of the most frequent reasons of lacquer disadvantage is a novelty in this article.

1.139
Towards an optimized process planning of multistage deep drawing: An overview
Wifi A. S. (Giza, Egypt), Abdelmaguid T. F. (Giza, Egypt)
Purpose: To present a concise literature review on the optimization techniques used for the single stage
and multistage deep drawing process, and to identify directions for future research. A perspective on a
comprehensive optimized computer aided process planning is provided for multistage deep drawing
processes. This is an integrated rule base/dynamic programming/finite element approach that minimizes
the total number of stages and heat treatment needed.
Design/methodology/approach: Relevant research is classified according to the major process parameters
and the optimization techniques used. Main features and major outcome of the applications are presented.
Findings: There is a lack in the literature in providing a comprehensive approach for optimizing the
multistage deep drawing process.
Research limitations/implications: Directions for future research towards integrative models for
optimizing the multistage deep drawing process that take into consideration economic as well as
operational objectives are identified.
Originality/value: This paper provides a guide for researchers in the field of deep drawing and
identifies some directions for future research that can be pursued. It also gives some insights to
practitioners in that field on how integrated models can improve the economics and the quality of the
process planning decisions for multistage deep drawing.

1.96
Structure of EN AW-Al Cu4Mg1(A) composite materials reinforced with the Ti(C,N) ceramic
particles
Wlodarczyk-Fligier A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Konieczny J. (Gliwice,
Poland)
Purpose: The purpose of the paper is to show and compare of modern method composite materials with
aluminium alloy matrix reinforced by Ti(C,N) particles manufacturing.
Design/methodology/approach: Powders of the starting materials were wet mixed in the laboratory
vibratory ball mill to obtain the uniform distribution of the reinforcement particles in the matrix. The
mixed powders were then dried in the air. The components were initially compacted at cold state in a
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die with the diameter of Ø 26 mm in the laboratory vertical unidirectional press – with a capacity of 350
kN. The selected compacting load was sufficient to obtain prepregs which would not crumble and at the
same time would not be deformed too much, which would also have the adverse effect on their quality,
as the excessive air pressure in the closed pores causes breaking the prepreg up when it is taken out
from the die. The obtained PM compacts were heated to a temperature of 480-500˚C and finally
extruded – with the extrusion pressure of 500 kN.
Findings: The received results show the possibility of obtaining the new composite materials with
required structure joining positive properties composite materials components.
Practical implications: Tested composite materials can be applied among the others in automotive
industry but it requires additional researches.
Originality/value: It was demonstrated structure of the extruded composite materials with the EN AWAl Cu4Mg1(A) alloy matrix may be formed by the dispersion hardening with the Ti(C,N) particles in
various portions and by the precipitation hardening of the matrix.

1.163
Influence of select parameters of drawing process on the expansive deposition of inner PE lining
in pipelines
Wrobel G. (Gliwice, Poland), Rojek M. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland)
Purpose: This paper shows the influence of select parameters of drawing process on the expansive
deposition of inner PE lining in pipelines
Design/methodology/approach: The study included assessment of the impact of diameter reduction
degree, drawing die angle, temperature, introductory pipe diameter, and introductory pipe wall
thickness on the viscoelastic return. Obtained dependencies were assumed to be the basis for
formulation of conclusions as to the choice of essential process conditions for the technological
sequence of PE lining deposition in the outer coating of installation pipes or reconstruction of a
transmission channel.
Findings: The final effect presentation is worked out methodology used in identification of physical
parameters of a PE pipe drawing model as the main phase of a viscoelastic deposition of lining in twolayer pipes. Particular attention was focused on the need to take into consideration changing friction
conditions in the drawing die area and to determine the value of the friction factor.
Research limitations/implications: The research did not show the influence of the length of the sizing
and drawing speed on the viscoelastic return.
Practical implications: The practical effect is to develop the characteristics of the impact of process
parameters on the size of time to viscoelastic return.
Originality/value: Paper represents model of PE lining deposition in the outer coating of installation
pipes or reconstruction of a transmission network.

1.13
The influence of inoculants sort on pure Al structure
Wrobel T. (Gliwice, Poland), Szajnar J. (Gliwice, Poland)
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Purpose: In paper the problem concerning inoculation of pure aluminum primary structure, which is
realized by introducing into metal bath of specified substances, called inoculants is presented.
Design/methodology/approach: In paper the influence of different inoculants introduced to metal bath
in form of master alloy sort AlTi5, AlB3, AlTi5B1, AlTi5B3 and AlTi3C0.15 on refinement of primary
structure of pure aluminum is presented. The degree of structure refinement was represented by
equiaxed crystals zone content on transverse section of ingot and average area of macro-grain in this
zone.
Findings: The results of studies and their analysis show that the most effective refinement of pure
aluminum primary structure is obtained with use of master alloy sort AlTi5B1.
Research limitations/implications: In further research, authors of this paper are going to apply this
inoculation of pure aluminum in continuous casting technology.
Practical implications: The work presents refinement of structure method which is particularly
important in continuous and semi – continuous casting where products are used for plastic forming.
Originality/value: The value of this paper resides in review of refinement effectiveness of different
inoculants.

1.172
Experimental study on the Laser cutting of low carbon steel (S235)
Zaied M. (Paris, France), Bayraktar E. (Paris, France), Miraoui I. (Paris, France), Boujelbene M.
(Paris, France)
Purpose: This work analysis surface roughness parameters as a function of Laser power and cutting
speed. The surface roughness parameters are determined after statistical analysis (ANOVA) and
propose a simple mathematical model.
Design/methodology/approach: Machining were carried out by Laser cutting (CO2) of sheet metal
(low carbon steel, S235) produces different surface quality. The statistical processing of the
experimental results enabled development of a mathematical model to calculate the cut surface quality
according to the cutting parameters used in the present work.
Findings: The prediction of surface roughness values according to the mathematical model are very
precisely analysis and determining of surface roughness values is a very practical tool by the
experimental design method. It enables a high quality range in analysing experiments and achieving
optimal exact values. A rather small experimental data are required to generate useful information and
thus develop the predictive equations for surface roughness values as Ra, Rt and Rz. Depending on the
surface roughness data provided by the experimental design, a first-order predicting equation has been
developed in this paper.
Practical implications: A simple and practical tool was proposed with the experimental design for
predicting the surface roughness values as a function of variables of Laser power and cutting speed for a
low carbon steel (S235). This type of analysis gives detailed information on the effect of Laser cutting
parameters on the surface roughness.
Originality/value: Experimental data was compared with modelling data to verify the adequacy of the
model prediction. As shown in this work, the factor of cutting speed the most important influence on the
surface roughness.
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1.69
Elastomeric matrix composites: effect of processing conditions on the physical, mechanical and
viscoelastic properties
Zaimova D. (Sofia, Bulgaria), Bayraktar E. (Paris, France), Katundi D. (Paris, France), Dishovsky N.
(Sofia, Bulgaria)
Purpose: The aim of this study is to investigate the influence of accelerator-vulcanizing agent system
and the vulcanization temperature on the properties of vulcanizates based on Natural
rubber/Polybutadiene rubber (NR/BR) compounds. This preliminary study will allow optimizing the
composition for improving the mechanical properties and understanding the damage behaviour.
Design/methodology/approach: NR/BR based composites with different vulcanization temperatures
and curing systems were characterized in respect of their curing characteristics (for 140ºC and 160ºC)
and mechanical properties. The cure characteristics of the rubber compounds were studied by using the
Monsanto MDR 2000 rheometer. The mechanical properties were investigated- tensile strength,
elongation at break, tensile modulus at 100% (M100) and at 300% (M300) deformation. The hardness
(Shore A) and molecular mass of the samples were also determined. Scanning electron microscopy was
used to study the microstructure of the fracture surfaces.
Findings: The processing, physical, mechanical and viscoelastic properties and chemical structure of
the mixture of Natural rubber/Polybutadiene rubber (NR/BR) compounds have been evaluated in detail
for the compounds of D1 and D2 (140/160).
Research limitations/implications: limitations/implications: Some critical point, control of the
temperature during vulcanization in press, can introduce some restrictions; these measurements can play
on the final vulcanizates and in the course of processing.
Practical implications: In practical way, mechanical test results (tensile and shore A) give very useful
information about the damage behaviour of the elastomeric matrix composites.
Originality/value: Natural rubber/Polybutadiene rubber (NR/BR) compounds were mixed by additions
of some certain elements to improve physical, mechanical and viscoelastic properties and damage
behaviours of these compounds produced under certain conditions.

1.176
Coupled mechanical-electrical identification of the contact resistance in the stranded electric
power cable
Zeroukhi Y. (Lille, France), Napieralska-Juszczak E. (Lille, France), Komeza K. (Lodz, Poland),
Morganti F. (Lille, France), Vega G. (Lens, France)
Purpose To analyse the phenomena in the stranded cable it is necessary to know how the contact
resistance influenced the current repartition in the cable. The aims of our research are to find the
dependence of the cable resistance on the design parameters.
Design/methodology/approach When current passes from one wire to another, the crucial parameter is
the resistance of the contact region. The paper presents a method by which this region can be identified
and relevant resistance measured. Comprehensive simulations were conducted for different types of
wires and cables to assess the influence of design parameters on the current distribution and uniformity.
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Findings The found in the course of the work was a method of identification of contact resistance and
elaboration of parameters dependence.
Research limitations The future research will be focused on the taking into account the nonhomogenity
of the contact area.
Practical implications The presented method will by apply for the optimisation of design of the
stranded electric power cable.
Originality/value The novelty is in the way the contact region is identified where current passes from
one filament to another. Original relationships have been proposed showing the dependence of the
contact region resistance on the design parameters of the cable and mechanical stress.

1.118
Assessment of loss in life time of the primary steam pipeline material after long-term service
under creep conditions
Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Jozwik T. (Kielce, Poland)
Purpose: Assessment of loss in life time of the 14MoV6-3 steel primary steam pipeline material after
long-term service under creep conditions.
Design/methodology/approach: For material of the pipeline after long-term service the microstructure
investigations in a scanning electron microscope, phase composition analysis of precipitations, hardness
measurement at the point where structure was observed and mechanical testing at room temperature
were carried out. In addition, the magnetic particle inspections and ultrasonic testing were carried out
over the entire volume of the pipeline sample.
Findings: The life exhaustion extent of the investigated steel 14MoV6-3 estimated based on the
metallographic tests is much higher than the expected one for the investigated steel at the current
working parameters of the pipeline. Correct evaluation of the pipeline material condition during the
periodic diagnostic testing, including but not limited to that performed by the matrix replica method,
allows the excessive loss in life time of the material to be revealed and the reason for premature
destruction of the pipeline components to be diagnosed and removed early enough.
Practical implications: The presented method can be used for evaluation and qualification of structural
changes in power station boiler components operating under creep conditions.
Originality/value: The presented results of changes in the mechanical properties, structure and in the
precipitation processes are applied to evaluate the condition of the elements in further industrial service.

1.119
Material properties and structure of thick-walled elements made of steel 7CrMoVTiB10-10 after
long-term annealing
Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Jozwik T. (Gliwice, Poland)
Purpose: The evaluation of the materials state and welded joints at the level of the required
performance properties of low alloy steel working at elevated temperature.
Design/methodology/approach: Research on the structure and mechanical properties of the base metal
and welded joints at elevated temperature and after annealing for 30 000 h at 500°C i 600°C were made.
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Findings: The effects of temperature and long-time annealing on mechanical properties, hardness and
structure of the test material and welded joint were evaluated.
Practical implications: Presented method can be used for evaluation and qualification of structural
changes in power station boiler components operating in creep conditions.
Originality/value: 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.

1.117
Matrix replica method and artificial neural networks as a component of the evaluation of
materials for power plants
Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Sroka M. (Gliwice, Poland)
Purpose: The method of matrix replica and artificial neural network in the evaluation of the status of
working in creep conditions demonstrate the desirability of the use of scanning electron microscopy in
the correct assessment of the occurrence of internal damages.
Design/methodology/approach: On materials after long-term use the microstructure research were
made in the scanning electron microscope on metallographic samples and matrix replicas. In evaluating
the state of the material a computer program were used to assess the condition of the material.
Findings: presented a method for assessing the state of the replica matrix material using a computer
program as an example of the application of computer methods of materials science. The verification
study found the correct methodology to assess the degree of damage to the internal steel working in
creep conditions. Critical remarks are presented in the assessment of the structure observed by light
microscopy.
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.

Abstracts

137

ANNOUNCEMENTS

1.173
A comprehensive study on the laser cutting of steel structures and parametric approach model to
predict Heat Affected Zone (HAZ)
Gazbar M. (Paris, France), Bayraktar E. (Paris, France), Boujelbene M. (Paris, France), Elmeddeb K.
(Gabes, Tunisia), Katundi D (Paris, France), Kharroubi H. (Tunis, Tunisia)
Laser cutting of metallic materials are extensively used as an efficient manufacturing process in
industrial applications. However, internal thermal stresses are developed in the region of the cutting
section of the pieces. Depending on the cutting parameters and substrate material properties, the thermal
stress levels can reach very high values and naturally can influence the microstructure of the cutting
surface. Efficiently, a very sensitive white layer (WL) on the cutting surface and a heavily changed zone
called Heat Affected Zone (HAZ) occurs just under white layer due to wild heat treatment introduced
by high thermal gradient in the substrate material. This phenomenon can easily cause the damage in that
area of the pieces under service conditions. In the present study, White Layer and Heat Affected Zone
developed in the region of the laser cut edges is evaluated and a parametric approach model is used to
predict these phenomena due to variation of the maximum temperature on the surface along the moving
direction of the laser heating source with a constant speed along the cut edge. This situation lowers the
process quality. Therefore, a comprehensive study becomes essential for the predictions of White Layer
thickness (WLT) and HAZ which are validated through the enormous experimental results.

1.51
Modelling and simulation of plasma spraying process with a use of Jets&Poudres program
Kotowski S. (Rzeszow, Poland), Goral M. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland)
Plasma spraying is one of the basic methods of coating deposition used in many branches of industry,
especially in aviation and power industry. The process is applied in the aircraft engineering for
obtaining the sealing coats, anti-abrasive coatings and, above all, metallic layers, ceramic layers as well
as thermal barrier coatings. The comprehensive characterisation of the plasma spraying process requires
taking into consideration 50-60 parameters, which confirms its complexity. The authors present in the
article the model of plasma spraying process and describe the simulation of the process with a use of
Jets&Poudres software. It is based on the GENMIX code (“GENral MIXing”) developed by B.
Spalding and S. Patankar for analysis of the the two-dimensional, parabolic flows characterized by large
values of Reynolds and Péclet number. Jets&Poudres enables tracking the current position, velocity and
the fusion process of powder particles as well as conducting the basic analysis of obtained coating
formed during the plasma spraying process. The purpose of this article is describing the functioning of
the program, presentation of its simulation capabilities, including the parameters of the plasma spraying
process, which can be controlled in the program.
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1.45
Technology of thermal barrier coatings by EB-PVD method
Nowotnik A.N. (Rzeszow, Poland), Pedrak P.P. (Rzeszow, Poland)
The article presents the current state of knowledge in the production of coatings with the use of the EBPVD method as well as prospects of this method with use of a new generation of these devices.Over the
years, there have been developed other methods allowing for more advanced surface modification of the
most loaded elements. The EB-PVD method (Electron Beam - Physical Vapor Deposition) is one of the
methods belonging to the PVD group. In this process, a high power electron beam is used to evaporate
material and create a gas phase. Surface modification by EB-PVD method is created through applying
bondcoat which higher corrosion resistance and/or top-layer for heat resistance. The main application of
the EB-PVD method in aerospace industry are TBC coatings. Coatings of this type have unique
properties in comparison with coatings produced by other methods. During application of the coating,
the produced microstructure consists of columnar grains arranged perpendicularly to the surface. This
microstructure allows to obtain higher resistance to erosion than coatings obtained by plasma spraying.
In addition to better erosion resistance, the layer also were characterized by less roughness of the
coating, more tolerance to cyclic changes in temperature and longer life. The estimated service life of
coatings made with the use of EB-PVD is more than ten thousand hours of work. A disadvantage of this
coatings is, mainly, higher thermal conductivity than TBCs obtained by plasma spraying. Currently the
development of EB-PVD method focuses primarily on the selection of better materials in layers (with
lower thermal conductivity and high coefficient of thermal expansion), changing the obtained structure
or creating multilayers of different materials. Unfortunately, rapid progress in the development of this
method is hampered by the lack of publications and recommendations for further development by
manufacturers of turbines and coatings.

1.57
Characterization of the microstructure of thermal barrier coatings deposited using plasma
spraying under atmospheric pressure with application of new kind of ceramic powders
Sosnowy P.S. (Rzeszow, Poland), Goral M.G. (Rzeszow, Poland)
Characterization of the microstructure of thermal barrier coatings deposited using plasma spraying
under atmospheric pressure with application of new kind of ceramic powders The results of the
structure analysis of thermal barrier coating obtained with a use for atmospheric plasma spraying were
presented in the paper. The Rene 80 alloy was applied for the base material. The multicomponent
MeCrAlY alloy was used for bond-coat. The external ceramic layer was made of zirconium oxide
stabilized by yttrium oxide, magnesium oxide and calcium oxide. These powders can be applied during
both the plasma spraying process under atmospheric pressure (APS) and under low pressure (LPPS).
The investigations were performed using light- and scanning electron microscopy. The measurements of
porosity of the created layer were conducted. It has been proven, that the application of new ceramic
powders makes possible to obtain the thermal barrier coatings which can be used for protection of the
surface of combustion chamber and turbine blades of aircraft engines.
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