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PREFACE 
 
 
 
Distinguished WAMME Fellows ! 

Dear Delegates of AMME Conference !  

Ladies and Gentlemen! 

 

 
The 18th International Scientific Conference on Achievements in Mechanical and Materials Engineering 

AMME`2010 will take place in the Conference Rooms of the Mercure Kasprowy Hotel  in Zakopane in the 

period of 13th - 16th June 2010. This conference will be as usual a regular encounter of scientists coming from 

various areas of materials and mechanical engineering to facilitate an exchange of ideas between researchers from 

all over the world. It gives also the opportunity to present results of efforts of the young PhD students, who make 

their first steps in the scientific society. To make these meetings even more fruitful, many accompanying events 

give the opportunity to meet participants of various scientific projects and networks. The event's participants 

feature an excellent forum to witness awarding those contributors, who have the greatest merits to the 

development of the activities exerted , in this field. The AMME`2010 Conference will have a character of 4-day 

adult training and serves to accomplish knowledge and raise professional qualifications for its delegates including 

the level of professional knowledge and abilities of making current engineering and research works mainly in the 

field of the newest technological achievements, methodology of scientific researches and engineering 

calculations, the newest trends in the field of education and distance. The trainings includes the following main 

issues: engineering materials, materials properties and methodology of research, analysis and modelling of 

materials structure and properties, materials manufacturing and processing: cleaner production, industrial 

management and organisation education, distance learning and research trends.  

The International Scientific Conferences on Achievements in Mechanical and Materials Engineering 

AMME and the next General Assemblies of the World Academy of Materials and Manufacturing Engineering 

took place in many important places in Poland. Those places became close to WAMME fellows and its 

sympathisers of whom a few thousands participated in those events, from ca. 50 countries from all world 

continents. A special role for the WAMME Academy plays Zakopane, a winter capital of Poland, also very 

beautiful in summer time. The WAMME Academy was established here and the meetings of the General 
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Assembly of the WAMME Academy and AMME and CAM3S have taken place here already for several times. 

Those conferences took place in Cracow, a city having a special meaning for world culture, including on the 

Wawel Hill, in the former seat of the Polish Kings and in the Collegium Novum of the Jagiellonian University, 

the oldest Polish academic university. The important meaning for the WAMME Academy has also Wisła – a 

pearl of the Silesian Beskidas and Rydzyna with its castle of the King Stanisław Leszczyński. One of venues of 

the AMME conferences was once Sopot with the oldest pier at the Baltic Sea and a historical Grand Hotel and 

historical Gdańsk at the beautiful Polish seaside with its City Hall in the Old Town, the conference rooms of the 

very modern Mercure Hevelius Hotel and the Great Hall of Artus Court in Gdańsk. Surely Gliwice – with a seat 

of the WAMME Academy and the Silesian University of Technology which has taken it under its roof, giving the 

seat, is an important venue for the WAMME Academy, and also a venue of many conferences of the  AMME and 

CAM3S series.   

The Opening Ceremony of the 18th International Scientific Conferences on Achievements in Mechanical 

and Materials Engineering AMME’2010, which will take place as usual in one of the important and also this time 

unusual historical interiors having a great historical importance and the material development of Poland will be as 

usual a special event. This time it was decided that it will be the Warszawa and Haluszka Chambers of the 

Wieliczka Salt Mine in Wieliczka close to Cracow. The Wieliczka Salt Mine is one of the most valuable cultural 

monuments in Poland, which is visited each year by more than a million tourists from all over the world. It is also 

a historical monument of the world class and as such is inscribed in UNESCO's First World List of Cultural and 

Natural Heritage. Today, the Wieliczka Salt Mine represents both many centuries of tradition and the modernity, 

centuries of history and an underground city with an extensive infrastructure. The Mine is the heritage of the 

work of several dozen generations of the Miners, and a monument of the history of Poland and the Polish nation 

– a brand that has been created in the Polish collective consciousness over centuries. The Mine trade mark is 

among the oldest in the world. It is also the oldest Polish brand: it was the Wieliczka Salt Mine that started to 

mark the manufactured product (salt) with a trademark. This mark was placed on the whitest salt from the purest 

deposits destined for the royal table, and packed in barrels marked with the Royal Eagle. The Wieliczka Salt 

Mine to this day uses the ancient coat of arms, which testifies to the long tradition of the enterprise and is a 

symbol of trust, reliability and quality. In 2002, the Minister of Economy and the Polish Chamber of Commerce 

granted the Wieliczka Salt Mine the status of Brand Name Academy Founder, thus emphasising the company’s 

contribution to the development of Poland’s economy. The merit also confirms the company’s fine reputation and 

its recognition as a brand name. The brand awareness inspires us not only to work on preserving the venue for 

future generations, but also to continue to ensure high quality of the services provided. Thanks to continuous 

work on improving products of a salt mine and enhancing the quality of services, the Wieliczka Salt Mine 
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maintains and develops the strong and reliable brand, rooted both in history and in everyday activities. The 

sightseeing of the historic Salt Mines by the Conference Delegates is also foreseen.  

During the Opening Ceremony of the 18th International Scientific Conferences on Achievements in 

Mechanical and Materials Engineering AMME’2010 the wonderful music of the outstanding Polish romantic 

composer Frederic Chopin played again already traditionally after the series of very successful concerts in many 

countries among others in Italy, the Netherlands, Germany, Norway, Moldova, Jordan which took place this year, 

by the famous Polish pianist of the young generation Wojciech Waleczek from Silesia, accompanied by the string 

quintet - Multicamerata including: Izabela Bogusz – violin, Grzegorz Bogusz – violin, Michał Rak – viola, Karol 

Wroniszewski – cello and Henryk Giza – double bass, an artistic director will sound there. The programme of the 

concert includes Piano Concerto No 1 in E minor, op. 11 (a version for piano with string quintet) including 

I. Allegro maestoso, II. Romanze; Larghetto, III. Rondo. Vivace. The concert of the beautiful Chopin's music, 

taking into consideration that 2010 was announced the Chopin Year on the occasion of the bicentennial 

anniversary of the birth of this greatest Polish composer, the successor of Wolfgang Amadeus Mozart. Frederic 

Chopin's contribution to the development of world music of romanticism is invaluable, he inspired Robert 

Schumann and Franz Liszt, and still remains an inspiration for the multitude of many musicians in many 

countries around the world. His works are timeless. Importance of Chopin's works goes beyond art. He became a 

legend, his art is close to the hearts of many generations. The Chopin Year 2010 is a great opportunity to promote 

Polish culture and art, in which mainstream there is a concert in Wieliczka in the framework of AMME'2010 

Conference. It can promote the heritage of Poles because the music of Frederic Chopin and the literary outwork 

of Adam Mickiewicz and Juliusz Slowacki and painting one of Jan Matejko became an anchor of national 

identity, inspiration to throw away the fetters of bondage when for 123 years, from the end of 18th century to the 

1920s Poland was deprived of statehood and independence. The concert is dedicated mostly to foreign delegates 

of AMME'2010 Conference. 

A very important accompanying events of the 18th International Scientific Conferences on Achievements 

in Mechanical and Materials Engineering AMME’2010 will be the General Assembly of the World Academy of 

Materials and Manufacturing Engineering, the Annual Meeting of the Metallic Materials Section of the Materials 

Science Committee of the Polish Academy of Sciences. During the Conference 3rd Workshop on “The foresight 

of surface properties formation leading technologies of engineering materials and biomaterials” FORSURF on 

current development state of surface engineering technologies against a background of macro- and 

microenvironment conditioning the subject matter of the first research iteration of Delphi method carried out 

within the framework of the FORSURF project  in two panels:  Panel 05  Manufacturing - The process approach 

and Panel 06  Products - The customer approach will take place. The 2nd Materials, Computer Science and 

Nanotechnological Conference KOMIN'2010 will take also place in the framework of INFONANO Project on 
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Opening and development of BSc and PhD studies in the field of nanotechnology and materials science” . Both 

projects are coordinated by the Institute of Engineering Materials and Biomaterials of the Silesian University of 

Technology and financed by the European Union in the framework of Operational Programmes respectively from 

Innovative Economy and Human Capital. Also the Day of Dentistry Engineering in the framework of the Session 

of Students' Scientific Circles SO-KÓŁ, will take place in Gliwice, Poland in the period preceding the main 

event.    

To the traditions of conferences of series on Achievements in Mechanical and Materials Engineering 

AMME, the yearly handing of honorary awards of the Prof. Fryderyk Staub Golden Owl for achievements in 

promoting the Polish science and higher education on the international arena and achievements in collaboration 

with the Polish scientific community of materials and manufacturing engineering to eminent scientists nominated 

by the Chapter belong. For a quarter of a century, beginning with the creation of the Silesian University of 

Technology on 24th May 1945, almost exactly 65 years ago, inheriting the traditions of the pre-war Lvov 

University of Technology in Lvov (now in Ukraine), Prof. Fryderyk Staub Dr h.c. directed the Department of 

Materials Science of the Silesian University of Technology which traditions took successively created institutes: 

ca. 36 years ago of Materials Science, and 13 years ago - of Engineering Materials and Biomaterials, one of the 

main AMME’2010 Conference Organisers.  

So far the very prestigious awards have been achieved by outstanding scientists from many countries of 

the world in the following order: Prof. M.H. Van de Voorde – Belgium, Prof. F.W. Travis – the United Kingdom, 

Prof. J.M. Torralba Castello – Spain, Prof. M.H. Robert – Brazil,  Prof. B.I. Tomov – Bulgaria, Prof. M.S.J. 

Hashmi – Ireland, Prof. Y. Katz – Israel, Prof. M. Zitnansky - Slovakia, Prof. J. Kopač – Slovenia, Prof. B. 

Smoljan – Croatia, Prof. B. Levenfeld - Spain, Prof. M. Rosso – Italy, Prof. J. Koutsky – Czech Republic, Prof. 

Y.T. Im – South Korea, Prof. P. Siffert  - France, late Prof. Y. Rudavskiy – Ukraine, Prof. J. Sokolowski -  

Canada, Prof. S. Fassois - Greece,  Prof. T. Haga – Japan, Prof. G.M. Drapak – Ukraine, Prof. M.J. Tan – 

Singapore, Prof. P.K.D.V. Yarlagadda – Australia, Prof. H. H. Cheng – Taiwan, Prof. Franc Cus – Slovenia, Prof. 

Gilmar Batalha – Brazil, Prof. Emin Bayraktar – France and Prof. Stanislav Rusz - Czech Republic. Many of 

them participate constantly also this year in the AMME’2010 Conference.  

I have a great honour to announce that honorary awards of the Prof. Fryderyk Staub Golden Owl for 

achievements in promoting the Polish science and higher education on the international arena and achievements 

in collaboration with the Polish scientific community of materials and manufacturing engineering in 2010 are 

achieved by the outstanding scientists:  

• Prof. Rudolf Kawalla - TU Bergakademie Freiberg Germany, 

• Prof. Mirko Sokovic – University of Ljubljana, Slovenia,  

• Prof. Zinoviy Stotsko - Lvov University of Technology, Ukraine.   
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On behalf of the members of the Chapter, of the AMME’2010 Conference delegates and my own I 

congratulate and wish further successes in the scientific and organisational activeness to the awarded eminent 

Scientists and also wish them happiness in their private lives and further years in good health. 

I would like to announce that for the 4th time the handing of the Professor Jan Adamczyk Honorary 

Award of the World Academy of Materials and Manufacturing Engineering for a young scientist for a 

distinguished PhD or DSc thesis will take place during this AMME’2010 Conference. Professor Jan Adamczyk, 

died suddenly in 2007, was a Fellow of the WAMME, and for many years was the Director of the Institute of 

Materials Science and 9 years Deputy Director of the Institute of  Engineering Materials and Biomaterials of the 

Silesian University of Technology in Gliwice, Poland. It was decided that the first Professor Jan Adamczyk 

Honorary Award was handed to Dr Tomasz Tański from the Silesian University of Technology in Gliwice, 

Poland for making a rewarded PhD thesis on heat treatment and phase precipitation in magnesium-aluminum cast 

alloys. The second Professor Jan Adamczyk Honorary Award in 2008 was handed to Dr Piotr Bała from the 

AGH University of Science and Technology in Cracow, Poland for making a rewarded PhD thesis on heat 

treatment and phase transformations in high-speed steels. The third Professor Jan Adamczyk Honorary Award in 

2009 was handed to Dr Marek Kremzer from the Silesian University of Technology in Gliwice, Poland for 

making a rewarded PhD thesis on infiltrated aluminium alloys for porous sintered aluminium oxides.  

Also that ceremony is foreseen during the Opening Ceremony of AMME’2010 Conference. I have a great 

honour to announce that the Chapter hands the Professor Jan Adamczyk Honorary Award for 2010 to: 

• Dr Rafał Babilas from the Silesian University of Technology in Gliwice, Poland  

for making a rewarded PhD thesis on bulk metallic glasses prepared under the supervisory of Prof. 

Ryszard Nowosielski. I congratulate them sincerely. 

I wish nice time spent in Poland and I wish all the delegates the nice impressions from the stay in Poland 

and in hospitable Zakopane and Wieliczka, very many scientific expressions to all delegates,  fruitful scientific 

debates and new constant relationships of scientific cooperation. However, I am convinced the most important 

reason for the satisfaction in the AMME’2010 Conference will be the participation in very attractive scientific 

and content-related debates in the Plenary Sessions, and also the active participation in the Poster Sessions. I wish 

that my conviction was shared with as great number of the AMME’2010 Conference delegates as possible.  

In that place with great pleasure I would like to thank the P.T. Authors of lectures and papers included in 

the Conference Programme for the efforts put in their preparation, the reviewers for their evaluation, the members 

of the Editorial Office for their outworking and preparation for print. I hope that this activity will bring 

advantages to all AMME’2010 Conference delegates. The special thanks goes to Fellows of the World Academy 

of Materials and Manufacturing Engineering and the Members of the Association of Computational Materials 

Science and Surface Engineering, who personally and numerously participate in the AMME’2010 Conference,  
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taking in that way the patronage of those institutions over that important worldwide scientific event. I would like 

to thank Guests and Delegates who arrived from many world countries. I am proud similarly to many delegates 

from Poland that our country is so numerously visited by you for what I thank you very much. The warm thanks 

goes to the broad team of my closest co-workers - the staff of the Institute of Engineering Materials and 

Biomaterials and especially of the Division of Materials Processing Technologies, Management and Computer 

Techniques in Materials Science of my mother Silesian University of Technology in Gliwice, Poland for the 

efforts connected with all organisational activities put in the preparation the AMME’2010 Conference and the 

realisation of that important and big scientific event.  

  

 

  

 

Prof. Leszek A. Dobrzański M. Dr hc 

Chairman of the AMME Conference 

President of the WAMME 

President of the ACMS&SE 

Editor-in-Chief of the JAMME and AMSE  Gliwice-Wieliczka-Zakopane, in June 2010 

 



P I A N I S T

Wojciech Waleczek

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 3rd prize at the 7th F. Liszt International Piano Competition 
„Premio Mario Zanfi” in Parma, Italy (2000), 

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

•  The finalist and the best Polish participant of the 2nd F. Liszt 
 International Piano Competition in Wrocław, Poland (2002),

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

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

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

•  The 3rd prize at the 6th International Piano Seiler Competition in 
Palermo, Italy (2005),

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

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, 
Norway, Moldova, Russia, Jordan, Canada, Japan and the USA. 
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.

 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.



The Multicamerata

CONCERT PROGRAMME:

F. Chopin – Piano Concerto No 1 in E minor, 
op. 11 (version for piano + string quintet)

I. Allegro maestoso.
II. Romanze. Larghetto.
III. Rondo. Vivace.

Piano – Wojciech Waleczek

String quintet MULTICAMERATA:
Izabela Bogusz – violin
Grzegorz Bogusz – violin 
Michał Rak – viola
Karol Wroniszewski – cello
Henryk Giza – double bass, artistic director

The MULTICAMERATA Chamber Ensemble gave its first  

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 first 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 first album with music by Handel, 

Janiewicz, Koszewski and Lutosławski. 

In 1999, to commemorate the 150th anniversary of Frede-

ric 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 Affairs. The tour  

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 Copenha-

gen 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 MULTICA-

MERATA 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, especial-

ly in the field of music and fine 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 first regular editions 

of the PROBALTICA Festival were held in Lithuania and Sweden. 

The MULTICAMERATA has co-operated with the Swedish  

Gotlands Blasarkvintett for eight years. During the nineteen 

years of performing the ensemble has recorded eleven CDs and 

has made numerous radio and TV recordings.
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Prof. Jerzy Nowacki  Poland  

Prof. Ryszard Nowosielski  Poland  

Prof. Takahiro Ohashi  Japan  

Prof. Arne Olsen   Norway  

Prof. Maurizio Orlando  Italy  

Prof. Jerzy Pacyna  Poland  

Prof. Roman Pampuch  Poland  

Prof. Fusheng Pan  China  

Prof. Arrigo Pareschi  Italy 

Prof. Aage Pedersen  Denmark  

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  

Prof. Marcel Žitňansky  Slovak Republic 
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CONFERENCE ORGANISING TEAM 
 

Prof. Leszek A. Dobrzański    AMME Conference Chairman  
Ms Marzena Kraszewska, MA   Secretary  
Dr Mirosław Bonek    Member  
Dr Małgorzata Drak    Member 

Dr Klaudiusz Gołombek   Member 
Dr Eugeniusz Hajduczek   Member  
Dr Krzysztof Lukaszkowicz  Member  
Dr Janusz Mazurkiewicz   Member  
Dr Daniel Pakuła    Member  
Dr Wojciech Sitek    Member  
Ms Katarzyna Gołombek, MA   Member  
Mr Piotr Zarychta, MSc   Member 

 
 

AUXILIARY TEAM 
 
Dr Aleksandra Drygała   Member 
Dr Marek Kremzer    Member 
Dr Jarosław Mikuła    Member 
Dr Janusz Madejski    Member 
Dr Magdalena Polok-Rubiniec   Member 
Dr Marek Sroka   Member 
Dr Jacek Trzaska    Member 
Mr Wojciech Borek, MSc   Member 
Ms Justyna Domagała-Dubiel, MSc  Member 
Mr Rafał Honysz, MSc   Member 
Mr Adam Jagiełło, MSc   Member 
Mr Grzegorz Krawczyk, MSc   Member 
Mr Marcin Staszuk, MSc   Member 
Ms Anna Tomiczek, MSc   Member 
Mr Jacek Zacłona, MSc   Member 
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ACCOMPANYING EVENTS 

 
 

• Handing honorary awards of the Prof. Fryderyk Staub Golden Owl for 2010 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 2010 

• 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  

• 2nd Materials, Computer Science and Nanotechnological Conference KOMIN'2010 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  

• The 3rd Workshop FORSURF in the framework of the project on “Foresight of surface properties 
formation leading technologies of engineering materials and biomaterials” co-founded by the European 
Union from financial resources of the European Regional Development Fund of the European Union 

• The Day of Dentistry Engineering in the framework of the Session of Students' Scientific Circles 
SO-KÓŁ 



 
 
 

 
 

 
ADDRESS OF THE CONFERENCE 

 

 

18th International Scientific Conference on 

"Achievements in Mechanical and Materials 

Engineering" AMME’2010 

 

 

 

 

Until 13th June 2010 

 

AMME’2010 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.polsl.pl 

 

 

 

 

 

Since 13th June 2010 

 

Mercure Kasprowy Hotel 

ul. Szymaszkowa bn 

34-500 Zakopane, Poland 

Phone:  +48 18 201 40 11 

Fax:  +48 18 201 57 00 

E-mail:  mer.kasprowy@orbis.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 
number/ 
IBAN CODE  

PL76105012981000002300809767 
(PLN) 

Swift code  INGBPLPW  

Required 
remark  

AMME'2010, delegate's first and last 
names, registration no.  

Taxpayer 
identification 
number (NIP) 

631-24-70-612  

 

 

CONFERENCE VENUE 
 

The Conference Rooms of Mercure Kasprowy  

Hotel in Zakopane in the period of 13th-16th June 

2010 

 

OFFICIAL LANGUAGE 

 

English 

 

 

PROCEEDINGS 

 

Conference Proceedings are handed  

over to participants at the registration.  
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PRESENTATIONS TIME LIMITS 

 

 

General time limits of presentations are as 

follows:  

opening lectures – 15 minutes, 

award holders’ 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 

 

13th June 2010 at 1600 - 1900  

Reception - Mercure Kasprowy Hotel in Zakopane 

ACCOMMODATION, TRANSPORTATION 

AND MEALS 

 

Since 13th-16th June 2010 

 

Mercure Kasprowy Hotel 

ul. Szymaszkowa bn 

34-500 Zakopane, Poland 

Phone:  +48 18 201 40 11 

Fax:  +48 18 201 57 00 

E-mail:  mer.kasprowy@orbis.pl 

 

 

Organisers ensure accommodation and meals for 

the delegates of the AMME`2010 Conference on 

13th June (supper) to 16th June (lunch) 2010 in the 

Mercure Kasprowy Hotel, Zakopane, Poland. 

Rooms in Zakopane 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 Mercure 

Kasprowy Hotel before 13th June and/or keep it on 

16th June 2010 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’2010 
 

DAY SCHEDULE 
 
 

SUNDAY 
13th June 2010 

Special Day schedule 

MONDAY 
14th June 2010 

 
 

7:30– 09:00 
BREAKFAST  

 Breakfast 

09:00 – 10:45 
SESSIONS 

Opening ceremony of Poster Sessions  
and Plenary Session A 

Room A+B+C 

10:45 – 11:15 
COFFEE BREAK  

Coffee break 

11:15 – 13:00 
SESSIONS 

09:00 – 13:00 
POSTER 
SESSION 

12:00 – 12:30 
Lunch 

13:00 – 14:30  
LUNCH  

12:30 – 14:30 
Bus Transfer do Wieliczka 

 

15:00 – 16:45 
SESSIONS 

15:00 – 18:00 
Opening Ceremony  

with the Concert in Haluszka Chamber  
in Wieliczka Salt Mine 

16:45 – 17:15 
COFFEE BREAK  

18:00 – 19:00 
Sightseeing of the Salt Mine 

17:15 – 19:00 
SESSIONS 

15:00 – 19:00  
POSTER 
SESSION 

16:00 – 19:00 
Reception 

Mercure Kasprowy Hotel  
in Zakopane 

19:00 – 21:00 
Banquet Dinner in Warszawa Chamber in 

Wieliczka Salt Mine* 
(official dress) 

20:00 
DINNER  

20:00 – 21:30 
Welcome and Cocktail 

Dinner 

21:00 – 23:00 
Bus Transfer  fromWieliczka to Zakopane 

* only for delegates who have received the special invitations 
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CONFERENCE TIMETABLE 
 

 

TUESDAY  
15th  June 2010 

 

WEDNESDAY  
16th  June 2010 

Special Day schedule 
 

Breakfast Breakfast 

Plenary Session B 
Room A+B+C 

Plenary Session C  
Room A+B+C 

Poster Session III  
Poster Room 

Coffee break 
10:30 – 10:45 

Closing Ceremony 
Room A+B+C 

10:45 – 11:15 
Coffee break 

 

11:30 – 12:30 
Lunch 

Session 01 
Room A+B+C 

Poster Session I  
Poster Room 

Lunch 

Session 02 
Room A+B+C 

Coffee break 

Session 03 
Room A+B+C 

General 
Assembly of 
WAMME   
Room D 

Poster Session II  
Poster Room 

19:40- 19:55 
Bus Transfer to  the Centre of Zakopane  

20:00 – 22:30 
Folkloristic Dinner  in Highlanders Shanty* 

(informal dress) 
22:30-22:45 

Bus Transfer to  Mercure Kasprowy Hotel 
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 Time 
 

Schedule 

 1600 – 1900  Registration - Mercure Kasprowy Hotel, Zakopane 

 2000 – 2130  Welcome and Coctail Dinner - Mercure Kasprowy Hotel, Zakopane 

 
 

SUNDAY  13th June 2010
  
   Mercure Kasprowy Hotel, Zakopane 
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 Time 
 

Schedule 

   
 730 –   900  Breakfast 

 900 – 1045  Plenary Session A and Opening Ceremony of Poster Sessions 

 1045 – 1115  Coffee break 

   
 1200 – 1230  Lunch 

 1230 – 1430  Bus Transfer to Wieliczka 

 1500 – 1800  Opening Ceremony with the Concert in Haluszka Chamber in Wieliczka Salt Mine 

 1800 – 1900  Sightseeing of the Salt Mine 

 1900 – 2100  Banquet Dinner in Warszawa Chamber in Wieliczka Salt Mine 

   
 2100 – 2300  Bus Transfer from Wieliczka to Zakopane 

 

MONDAY   14th June 2010
  Mercure Kasprowy Hotel, Zakopane 

 Wieliczka Salt Mine, Wieliczka 
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  Chairpersons: 
  Prof. Leszek A. Dobrzanski (Poland) 
  Prof. Maria H. Robert (Brazil) 
  Prof. Marek Hetmanczyk (Poland) 
  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 2010 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. Rudolf Kawalla (Germany) 
 
Prof. Mirko Sokovic (Slovenia) 
 
Prof. Zinoviy Stotsko (Ukraine) 
 

 I.3. 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 2010  

 
Dr Rafal Babilas (Poland) 
 

 I.4.  Opening lecture  
 

    
   Prof. Mirko Sokovic (Slovenia) 
   Co-authors: Buksa T. (Rijeka, Croatia), Pavletic D. (Rijeka, Croatia) 
   Shipbuilding pipeline production quality improvement (1.134) 
 
   Dr Rafal Babilas (Poland) 
   Co-author: Nowosielski R. (Poland) 
   Preparation, structure and properties of Fe-based bulk metallic glasses (1.193) 
 
 
 I.5.  Concert 

Wojciech Waleczek – piano and Multicamerata - String quintet: 
F. Chopin - Piano Concerto No 1 in E minor, op. 11 
 

I. OPENING CEREMONY  Monday 14th June 2010
   Haluszka Chamber in Wieliczka Salt Mine, Wieliczka 

1500 – 1800  
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  Chairpersons: 
  Prof. Mirko Sokovic (Slovenia) 

Prof Zinoviy Stotsko (Ukraine) 
 
 
II.1. Robert M.H. (Campinas, Brazil) 
 Co-authors: Jorge A.F. (Campinas, Brazil), Gatamorta F. (Campinas, Brazil), Silva R.R. (Campinas, Brazil) 
 Thixoinfiltration: a new approach to produce cellular and other low density metallic materials (1.180) 

 
 

II.2. Smoljan B. (Rijeka, Croatia) 
Co-authors: Iljkic D. (Rijeka, Croatia), Tomasic N. (Rijeka, Croatia) 
Computer simulation of mechanical properties of quenched and tempered steel specimen (1.191) 
 
 

II.3. Bayraktar E. (Paris, France) 
Co-authors: Katundi D. (Paris, France), Tosun-Bayraktar A. (Paris, France), Toueix D. (Paris, France) 
Corrosion behaviour of the welded steel sheets used in automotive industry (1.23) 
 
 

II.4. Dobrzanska-Danikiewicz A. (Gliwice, Poland) 
The methodological fundaments of development state analysis of surface engineering technologies (1.190) 
 
 

II.5. Dobrzanski L.A. (Gliwice, Poland), Bonek M. (Gliwice, Poland) 
 Special presentation: 
 The topics and groups of authors participating in the Poster Sessions (1.192) 

 
 

 
 

 
 

II. PLENARY SESSION A   Monday 14th June 2010
  Mercure Kasprowy Hotel, Zakopane 

900 – 1045 Room A+B+C 
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 Time 
 

Schedule 

   
 730 –   900  Breakfast 

 900 – 1045  Plenary Session B  

 1045 – 1115  Coffee break 

 1115 – 1300  01 Session  

 900 – 1300  Poster Session I 

 1300 – 1430  Lunch 

 1500 – 1645  02 Session  

 1645 – 1715  Coffee break 

 1715 – 1900 
 

03 Session 
General Assembly of the World Academy 
Materials Manufacturing Engineering  

 1500 – 1900  Poster Session II 

1940 – 1955  Bus transfer to the Centre of Zakopane 

 2000 – 2230  Folkloristic Dinner in Highlanders Shanty 

   
 2230  – 2240  Bus transfer to Mercure Kasprowy Hotel 

 

TUESDAY 15th June 2010
  
   Mercure Kasprowy Hotel, Zakopane 
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  Chairpersons:  
 
  Prof. Bozo Smoljan (Croatia) 
  Prof. Emin Bayraktar (France) 
 

 
 

III.1. Haga T. (Osaka, Japan) 
Co-authors: Inoue K. (Osaka, Japan), Watari H. (Gunma, Japan) 
Micro-forming of Al-Si foil (1.44) 
 
 

III.2. Kosec B. (Ljubljana, Slovenia) 
Co-authors: Karpe B. (Ljubljana, Slovenia), Licen M. (Sempeter near Gorica, Slovenia), Kosec G. (Jesenice, Slovenia) 
Inductive heating and quenching of planetary shafts (1.108) 
 
 

III.3. Cappetti N. (Salerno, Italy) 
Co-authors: Garofalo L. (Salerno, Italy), Naddeo A. (Salerno, Italy), Nastasia M. (Montefredane, Italy), Pellegrino A. 
(Salerno, Italy) 
A method for setting variables in Super Plastic Forming process (1.66) 
 
 

III.4. Zenkiewicz M. (Torun, Poland) 
Co-authors: Rytlewski P. (Bydgoszcz, Poland), Moraczewski K. (Bydgoszcz, Poland), Stepczynska M. (Bydgoszcz, 
Poland), Karasiewicz T. (Bydgoszcz, Poland), Malinowski R. (Torun, Poland), Ostrowicki W. (Biale Blota, Poland) 
Some effects of multiple injection moulding on selected properties of ABS (1.7) 
 
 

III.5. Rusz S. (Ostrava, Czech Republic) 
Co-author: Malanik K. (Dobra, Czech Republic), Dutkiewicz J. (Cracow, Poland), Cizek L. (Ostrava, Czech Republic), Donic 
T. (Zilina, Czech Republic), Kedron J. (Ostrava, Czech Republic), Tylsar S. (Ostrava, Czech Republic) 
New design of the forming equipment DRECE for obtaining UFG structure in strip of sheet (1.182) 
 

 

III. PLENARY SESSION B   Tuesday 15th June 2010
  Mercure Kasprowy Hotel, Zakopane 

900 – 1045 Room A+B+C 
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  Chairpersons: 
  Prof. Stanislav Rusz (Czech Republic) 
  Prof. Marian Zenkiewicz (Poland) 
 
 
01.1. Buchacz A. (Gliwice, Poland) 

Analysis of probably as impulse to synthesis of beam-system represented by hypergraphs (1.69) 
 
 
01.2. Greger M. (Ostrava, Czech Republic), Widomska M. (Ostrava, Czech Republic), Kander L. (Ostrava, Czech Republic) 

Mechanical properties of ultra-fine grain titanium (1.126) 
 
 
01.3. Okrajni J.P. (Gliwice, Poland), Essler W. (Opole, Poland) 

Computer models of steam pipeline components in the evaluation of their local strength (1.59) 
 
 
01.4. Agostinho O.L. (Campinas, Brazil) 

Generation of manufacturing routes using rules of precedence (1.148) 
  
 
01.5. Guida D.G. (Fisciano, Italy), Nilvetti F.N. (Fisciano, Italy), Pappalardo C.M. (Fisciano, Italy) 

Dry friction of bearings on dynamics and control of an inverted pendulum (1.99) 
 
 
01.6. Mahdavinejad R.A. (Tehran, Iran), Sharifi Bidgoli H. (Tehran, Iran) 

Optimization of surface roughness parameters in dry turning (1.12) 
 

01 SESSION  
1145 – 1300, Tuesday 15th June 2010  Room A+B+C 
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  Chairpersons: 
  Prof. Borut Kosec (Slovenia) 
  Prof. Jerzy Okrajni (Poland) 
 
 
02.1. Cizek L. (Ostrava, Czech Republic), Ostroushko D. (Ostrava, Czech Republic), Szulc Z. (Opole, Poland), Molak R. 

(Warsaw, Poland), Prazmowski M. (Opole, Poland) 
Properties of sandwich metals joined by explosive cladding method (1.129) 

 
 
02.2. Mares E. (Windsor, Ontario, Canada), Sokolowski J. H. (Windsor, Ontario, Canada) 

Artificial intelligence-based control system for the analysis of metal casting properties (1.70) 
 
 
02.3. Osman M.A.O (Fayoum, Egypt), Shazly M.S. (El-Shorouk, Egypt), El-Mokadem A.E. (Cairo, Egypt), Wifi A.S. 

(Cairo, Egypt) 
Springback prediction in V-die bending: modeling and experimentation (1.29) 

 
 
02.4. Rosso M. R. (Torino, Italy), Peter I. P. (Torino, Italy), Molina R.M. (Carmagnola, Italy), Tonno G. T. (Grugliasco, Italy) 

Liquid forging or advanced squeeze casting the innovation for high performance automotive components (1.24) 
 
 
02.5. Bala P. (Cracow, Poland) 

New tool materials based on Ni alloys strengthened by intermetallic compounds with a high carbon content (1.45) 
 
 
02.6. Kim C.H. (Incheon, Korea), Choi J.K. (Changwon, Korea), Kang M.J. (Incheon, Korea), Park Y.D. (Busan, Korea) 

A study on the CO2 laser welding characteristics of high strength steel up to 1500MPa for automotive application (1.62) 
 
 

02 SESSION 
1500 – 1645, Tuesday 15th June 2010  Room A+B+C 
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  Chairpersons:  
  Prof. Nicola Cappetti (Italy) 
  Prof. Janusz Cwiek (Poland) 
 
03.1. Leszczynska-Madej B. (Cracow, Poland), Richert M. (Cracow, Poland) 

Microstructure and properties of dynamically compressed copper Cu99.99 (1.119) 
 
 
03.2. Dobrzanski L.A. (Gliwice, Poland), Pawlyta M. (Gliwice, Poland), Krzton A. (Gliwice, Poland), Liszka B. (Gliwice, 

Poland), Labisz K. (Gliwice, Poland) 
Synthesis and characterization of carbon nanotubes decorated with platinum nanoparticles (1.188) 

 
 
03.3. dos Santos D. (Sao Paulo, Brazil), Batalha G.F. (Sao Paulo, Brazil) 

Optimisation of the wire feed rate during pulse MIG welding of Al sheets (1.78) 
 
 
03.4. Hwang I.H. (Incheon, Korea), Yoon H.J. (Soul, Korea), Kang M.J. (Incheon, Korea), Kim D.C. (Incheon, Korea) 

Weldability of 440MPa galvanized steel with inverter DC resistance spot welding process (1.36) 
 
 
03.5. Hosoi H. (Kashihara, Japan), Yanai S. (Kashihara, Japan), Nishimura T. (Kashihara, Japan), Sakaguchi T. 

(Kashihara, Japan), Iwakura T. (Kokubunji, Japan), Yoshino K. (Shiroishi, Japan) 
Development of cartilage conduction hearing aid (1.47) 

 
 
03.6. Guida D.G. (Fisciano, Italy), Nilvetti F.N. (Fisciano, Italy), Pappalardo C.M. (Fisciano, Italy) 

Parameter identification of a full-car model for active suspension design (1.98) 
 
 

03 SESSION  
1715 – 1900, Tuesday 15th June 2010  Room A+B+C 
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 Time 
 

Schedule 

   
 730 –   900  Breakfast 

 900 – 1030  Plenary Session C 

 900 – 1030  Poster Session C 

 1030 – 1045  Closing Ceremony 

 1045 – 1115  Coffee break 

   
 1130 – 1230  Lunch 

 
 

WEDNESDAY  16th June 2010
  
   Mercure Kasprowy Hotel, Zakopane 
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  Chairpersons: 
  Prof. Toshio Haga (Japan) 
  Prof. Jerzy Pacyna (Poland) 
 
 
 
IV.1. Stoic A. (Slavonski Brod, Croatia) 

Co-authors: Lackovic I. (Slavonski Brod, Croatia), Kopac J. (Ljubljana, Slovenia), Samardzic I. (Slavonski Brod, 
Croatia), Kozak D. (Slavonski Brod, Croatia) 
An investigation of machining efficiency of internal roller burnishing (1.80) 

 
 
IV.2. Mandziej S.T. (Enschede, Netherlands) 

Physical simulation of metal forming (1.117) 
 
 
IV.3. Naddeo A. (Salerno, Italy) 

Co-authors: D'Oria C. (Salerno, Italy), Cappetti N. (Salerno, Italy), Pappalardo M. (Salerno, Italy) 
Postural analysis in HMI design: an extension of OCRA standard to evaluate discomfort level (1.17) 

 
 
IV.4. Lis A. (Czestochowa, Poland) 

Co-authors: Lis J. (Czestochowa, Poland), Kolan C. (Czestochowa, Poland), Knapinski M. (Czestochowa, Poland) 
Effect of strain rate on hot ductilityof C-Mn-B steel (1.54) 
 
 

IV.5. El-Mokadem A.E. (Cairo, Egypt) 
Co-authors: Wifi A.S. (Cairo, Egypt), Salama I.M. (Cairo, Egypt) 
A study on the UNDEX cup forming (1.35) 

 
 

 

IV. PLENARY SESSION C  Wednesday 16th June 2010
  Mercure Kasprowy Hotel, Zakopane 

900 – 1030 Room A+B+C 
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  Chairpersons: 
  Prof. Leszek A. Dobrzanski (Poland) 
  Prof. Maria H. Robert (Brazil) 
  Prof. Marek Hetmanczyk (Poland) 
  Prof. Jerzy Nowacki (Poland) 
 
 
 
V.1. Prof. Leszek A. Dobrzanski (Poland) 

Closing Address of the Chairman of the Programme and Organising Committees of the AMME'2010 Conference 
 

V. CLOSING CEREMONY  Wednesday 16th June 2010
  Mercure Kasprowy Hotel, Zakopane 

1030 – 1045 Room A+B+C 
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  Session commissioners: 
  
 Dr Marek Kremzer (Poland) 
 Dr Marek Roszak (Poland) 
 
 
 

A.1. Benin A.V. (St.-Petersburg, Russia), Semenov A.S. (St.-Petersburg, Russia), Semenov S.G. (St.-Petersburg, 
Russia) 

 Modeling of fracture process in concrete reinforced structures under steel corrosion (1.61)  

 

A.2. Bialas K. (Gliwice, Poland) 

 Computer-aided synthesis and analysis of discrete mechanical systems (1.67)  

 

A.3. Dobrzanski L.A. (Gliwice, Poland), Musztyfaga M. (Gliwice, Poland), Drygala A. (Gliwice, Poland), Panek P. 
(Cracow, Poland) 

 Investigation of the screen printing contacts by Transmissions Line Model measurements (1.58)  

 

A.4. Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland) 

 Laser surface procesing of multicrystalline silicon (1.174)  

 

A.5. Dobrzanski L.A. (Gliwice, Poland), Pusz A. (Gliwice, Poland), Nowak A.J. (Gliwice, Poland), Gorniak M. 
(Gliwice, Poland) 

 Constructional model of internal oesophageal prosthesis (1.167)  

 

A.6. Dobrzanski L.A. (Gliwice, Poland), Zukowska L. (Gliwice, Poland), Kwasny W. (Gliwice, Poland), Mikula J. 
(Gliwice, Poland), Golombek K. (Gliwice, Poland) 

 Ti(C,N) and (Ti,Al)N hard wear resistant coatings (1.179)  

 

A.7. Dobrzanski L.A. (Gliwice, Poland), Dolzanska B. (Gliwice, Poland) 

 Hardness to toughness relationship on WC-Co tool gradient materials by Palmqvist (1.186)  

 

A.8. Dobrzanski L.A. (Gliwice, Poland), Bilewicz M. (Gliwice, Poland), Viana J.C. (Guimaraes, Portugal) 

 Mechanical approach of PP/MMT polymer nanocomposite (1.177)  
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A.9. Dobrzanski L.A. (Gliwice, Poland), Kremzer M. (Gliwice, Poland), Sitek W. (Gliwice, Poland) 

 The application of statistical models in wear resistance simulations of Al-Al2O3 composites (1.189)  

 

A.10. Foit K. (Gliwice, Poland) 

 An introduction to the hybrid simulation – the conception of the simulation system (1.142)  

 

A.11. Grajcar A. (Gliwice, Poland) 

Morphological features of retained austenite in thermo-mechanically processed C-Mn-Si-Al-Nb-Ti multiphase steel 
(1.154)  

 

A.12. Hajduk B. (Gliwice, Poland), Jarka P. (Gliwice, Poland), Weszka J. (Gliwice, Poland), Bruma M. (Ghica Voda, 
Romania), Jurusik J. (Zabrze, Poland), Chwastek M. (Gliwice, Poland), Mankowski D. (Gliwice, Poland) 

 Comparing of optical properties and morphology of polyoxadiazoles with CF3 groups (1.185) 

 

A.13. Hocheng H. (Tsing Hua, Taiwan), Chang K.E. (Tsing Hua, Taiwan), Chang J.H. (Tsing Hua, Taiwan), Wang 
J.C. (Tsing Hua, Taiwan) 

 Exploring laser-guided metal deposition through a microbe metabolite (1.27)  

 

A.14. Jamroziak K. (Wroclaw, Poland), Jargulinski W. (Wroclaw, Poland) 

 The analysis of the electrode potential shift in the examination of plastic-covered metal fatigue strength (1.101)  

 

A.15. Kajzer A. (Gliwice, Poland), Kajzer W. (Gliwice, Poland), Marciniak J. (Gliwice, Poland) 

 Expandable intramedullary nail – experimental biomechanical evaluation (1.21)  

 

A.16. Kajzer W. (Gliwice, Poland), Kajzer A. (Gliwice, Poland), Marciniak J. (Gliwice, Poland) 

 FEM analysis of expandable intramedullary nails in healthy and osteoporotic femur (1.20)  

 

A.17. Lenik K. (Lublin, Poland), Korga S. (Lublin, Poland) 

 FEM applications to model friction processes in plastic strain conditions (1.120)  

 

A.18. Lesz S. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Golombek K. (Gliwice, Poland), Kleczka 
M. (Gliwice, Poland) 

 Structure and properties of surface layers of selected constructional steels after sulfonitriding (1.143)  

 

A.19. Madejski J. (Gliwice, Poland) 

 Dynamic scheduling for agent based manufacturing systems (1.170)  

 

A.20. Nowacki J. (Szczecin, Poland), Wypych A. (Poznan, Poland) 

 Application of thermovision method to welding thermal cycle analysis (1.77)  
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A.21. Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Griner S. (Gliwice, Poland), Czeppe T. 
(Cracow, Poland) 

 Structure, thermal and magnetic properties of Fe43Co14Ni14B20Si5Nb4 bulk metallic glass (1.83)  

 

A.22. Pacyna J. (Cracow, Poland), Bala P. (Cracow, Poland), Dobosz S. (Cracow, Poland), Kokosza A. (Cracow, 
Poland), Kac S. (Cracow, Poland) 

 The microstructure and properties of the bainitic cast steel for scissors crossovers (1.46)  

 

A.23. Pawlak S.J. (Gliwice, Poland), Dudek S. (Rzeszow, Poland) 

 The high alloy precipitation hardening martensitic steels and their suitability for welding (1.106)  

 

A.24. Polok-Rubiniec M. (Gliwice, Poland), Lukaszkowicz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

 Comparison of nanostructure and duplex PVD coatings deposited onto hot work tool steel substrate (1.123)  

 

A.25. Pusz A. (Gliwice, Poland), Michalik K. (Gliwice, Poland) 

 Fractographic study of high-density polyethylene gas pipe after Small Scale Steady State test (1.55)  

 

A.26. Pusz A. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland), Michalik K. (Gliwice, Poland) 

 Ageing process influence on mechanical properties of polyamide - glass composites applied in dentistry (1.84)  

 

A.27. Rojek M. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Muzia G. (Gliwice, Poland) 

Thermography in plastics welding processes assessment (1.198) 

 

A.28. Rzasinski R. (Gliwice, Poland), Gendarz P. (Gliwice, Poland) 

Technological operators of series of types technology creating (1.178) 

 

A.29. Stabik J. (Gliwice, Poland), Szczepanik M. (Gliwice, Poland), Dybowska A. (Gliwice, Poland), Suchon L. 
(Gliwice, Poland) 

 Electrical properties of polymeric gradient materials based on epoxy resin filled with hard coal (1.19)  

 

A.30. Stabik J. (Gliwice, Poland), Dybowska A. (Gliwice, Poland), Pluszynski J. (Chrzanow, Poland), Szczepanik M. 
(Gliwice, Poland), Suchon L. (Gliwice, Poland) 

 Magnetic induction of polymer composites filled with ferrite powders (1.48)  

 

A.31. Stajnko S.D. (Hoce, Slovenia), Janzekovic M.J. (Hoce, Slovenia), Mursec B.M. (Hoce, Slovenia), Vindis P.V. 
(Hoce, Slovenia), Cus F.C. (Maribor, Slovenia) 

 The efficiency of different machines for controlling of western corn rootworm adults (1.33)  

 

A.32. Stobrawa J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Gluchowski W. (Gliwice, Poland), Malec W. 
(Gliwice, Poland) 

 Microstructure evolution in CRCS processed strips of CuCr0,6 alloy (1.133)  
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A.33. Stotsko Z.A. (Lviv, Ukraine), Stefanovych T.O. (Lviv, Ukraine) 

 Strengthening surfaces of machine components by treatment with using loose solid balls (1.158)  

 

A.34. Thamizhmanii S. (Batu Pahat, Malaysia), Hasan S. (Batu Pahat, Malaysia) 

 A review on an employee empowerment in TQM practice (1.3)  

 

A.35. Topolska S. (Gliwice, Poland), Labanowski J. (Gdansk, Poland) 

 Corrosion of evaporator tubes in low emission steam boilers (1.141)  

 

A.36. Wlodarczyk-Fligier A. (Gliwice, Poland), Adamiak M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Composite materials based on EN AW-Al Cu4Mg1(A) aluminum alloy reinforced with the BN ceramic particles 
(1.137)  

 

A.37. Wrobel G. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Muzia G. (Gliwice, Poland), Pawlak S. (Gliwice, 
Poland) 

Quantitative analysis of the fibre content distribution in CFRP composites using thermal non-destructive testing 
(1.65)  

 

A.38. Zagorski R. (Katowice, Poland), Sleziona J. (Katowice, Poland) 

 Influence of thermal boundary condition on casting process of metal matrix composite (1.89) 
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  Session commissioners: 
  
 Dr Tomasz Tanski (Poland) 
 Dr Krzysztof Labisz (Poland) 
 
 
 

B.1. Bayraktar E. (Paris, France), Xue H. (Xi’an, China), Ayari F. (Tunis, Tunisia), Bathias C. (Paris, France) 

Torsional fatigue behaviour and damage mechanisms in the very high cycle regime (1.63)  
 

B.2. Bayraktar E. (St Ouen, France), Katundi D. (St Ouen, France) 

Development of a new aluminium matrix composite reinforced with iron oxide (Fe3O4) (1.130)  
 

B.3. Braska D. (Gliwice, Poland), Czop P. (Gliwice, Poland), Slawik D. (Gliwice, Poland), Wszolek G. (Gliwice, 
Poland) 

Application of off-line error correction method software to reproduce random signals on servo-hydraulic testers (1.68) 
 

B.4. Cwiek J. (Gliwice, Poland), Baczynska M. (Gdynia, Poland) 

Behaviour of nitrided layers subjected to influence of hydrogen (1.168)  
 

B.5. Dobrzanski L.A. (Gliwice, Poland), Honysz R. (Gliwice, Poland) 

Application of artificial neural networks in modelling of quenched and tempered constructional steels 
mechanical properties (1.92)  
 

B.6. Dobrzanski L.A. (Gliwice, Poland), Jonda E. (Gliwice, Poland), Labisz K. (Gliwice, Poland) 

The influence of laser modification on the structure and properties of the X40CrMoV5-1 and 32CrMoV12-28 
hot work tool steels (1.146)  
 

B.7. Dobrzanski L.A. (Gliwice, Poland), Malara S. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Konieczny J. 
(Gliwice, Poland) 

Effect of high power diode laser surface alloying on structure of MCMgAl12Zn1 alloy (1.166)  
 

B.8. Dudek-Burlikowska M. (Gliwice, Poland) 

Aspects of improving the organization directed to the quality (1.176)  
 

B.9. Fernandes F.A.P. (Sao Carlos, Brazil), Heck S.C. (Sao Carlos, Brazil), Pereira R. G. (Sao Carlos, Brazil), 
Lombardi-Neto A. (Franca, Brazil), Totten G.E. (Portland, United States), Casteletti L.C. (Sao Carlos, Brazil) 

Wear of plasma nitrided and nitrocarburized AISI 316L austenitic stainless steel (1.181)  

TUESDAY 15th June 2010
POSTER SESSION II 
1500 – 1900 Poster Room 



 
Detailed Programme 39 
 

 
 

 

B.10. Gnatowski A. (Czestochowa, Poland), Wawrzyniak J. (Czestochowa, Poland), Jaruga T. (Czestochowa, Poland) 

Performance properties and structure of electrochemically aged polypropylene with dye addition (1.53)  
 

B.11. Griner S. (Gliwice, Poland), Poloczek T. (Netphen-Deuz, Germany), Nowosielski R. (Gliwice, Poland) 

Influence of thermal activation on the changes of mechanical properties and tensile fracture morphology 
surface of Ni-base metallic glasses (1.74)  
 

B.12. Hajduk B. (Gliwice, Poland), Jarka P. (Gliwice, Poland), Weszka J. (Gliwice, Poland), Bruma M. (Ghica Voda, 
Romania), Chwastek M. (Gliwice, Poland), Mankowski D. (Gliwice, Poland), Janusik J. (Zabrze, Poland) 

Studying of polyoxadiazole with Si atom in the backbone (1.160)  
 

B.13. Janzekovic M.J. (Hoce, Slovenia), Prisenk J.P. (Hoce, Slovenia), Mursec B.M. (Hoce, Slovenia), Vindis P.V. 
(Hoce, Slovenia), Stajnko S.D. (Hoce, Slovenia), Cus F.C. (Maribor, Slovenia) 

The art equipment for measuring the horse's heart rate (1.40)  
 

B.14. Kania A. (Gliwice, Poland), Spilka M. (Gliwice, Poland) 

Chosen aspects of knowledge management in enterprises (1.94)  
 

B.15. Karkoszka T. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland) 

Control of measurement equipment in the aspect of integrated quality management (1.169)  
 

B.16. Klarecki K. (Gliwice, Poland) 

Preliminary analysis of a innovative type of low pressure valves (1.121)  
 

B.17. Klimpel A. (Gliwice, Poland), Luksa K. (Gliwice, Poland), Burda M. (Gliwice, Poland) 

Structure and properties of GMA surfaced armour plates (1.93)  
 

B.18. Konieczny J. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Lelatko J. 
(Katowice, Poland) 

TEM investigations of laser texturised multicrystalline silicon solar cell (1.125)  
 

B.19. Krupinska B. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Labisz K. 
(Gliwice, Poland) 

Cooling rate influence on microstructure of the Zn-Al cast alloy (1.127)  
 

B.20. Krupinski M. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Rdzawski Z. 
(Gliwice, Poland) 

Derivative thermo-analysis application to assess the cooling rate influence on the microstructure of Al-Si alloy 
cast (1.147)  

B.21. Labisz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Jonda E. (Gliwice, Poland), Lelatko J. (Katowice, Poland) 

Comparison of surface laser alloying of chosen tool steel using Al2O3 and ZrO2 powder (1.131)  
 

B.22. Lesz S. (Gliwice, Poland), Griner S. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland) 

Influence of geometry of rapidly solidified rods on properties of Fe-Co-based alloy (1.81)  
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B.23. Michalska-Cwiek J. (Gliwice, Poland) 

Quality as a challenge for Polish universities (1.172)  
 

B.24. Nakamura R. (Osaka, Japan), Yamabayashi T. (Osaka, Japan), Haga T. (Osaka, Japan), Kumai S. (Tokyo, 
Japan), Watari H. (Gunma, Japan) 

Roll caster for the three-layer clad-strip (1.22)  
 

B.25. Opiela M. (Gliwice, Poland) 

Hydrogen embrittlement of welded joints for the heat-treatable XABO 960 steel heavy plates (1.41)  
 

B.26. Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Grzegorczyk B. (Gliwice, Poland) 

The structure and mechanical properties of the alloy CuZn30 after recrystallizing annealing (1.90)  
 

B.27. Pilarczyk W. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland) 

A production attempt of selected metallic glasses with Fe and Ni matrix (1.122)  
 

B.28. Postawa P. (Częstochowa, Poland), Stachowiak T. (Częstochowa, Poland), Jaruga T. (Czestochowa, Poland) 

Influence of the processing conditions on the dynamic mechanical properties of gas assisted injection moulded part (1.52)  
 

B.29. Setia A. (Goa, India), Bhargava R. R. (Roorkee, India) 

Crack arrest saturation model under combined electrical and mechanical loadings (1.103)  
 

B.30. Sitek W. (Gliwice, Poland) 

Methodology of high-speed steels design using the artificial intelligence tools (1.195)  
 

B.31. Spilka M. (Gliwice, Poland), Kania A. (Gliwice, Poland) 

Influence of management system on the safety level in chosen enterprise (1.95)  
 

B.32. Stachowiak T. (Czestochowa, Poland), Jaruga T. (Czestochowa, Poland) 

Structure of gas-assisted injection moulded parts (1.51)  
 

B.33. Tanski T. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Maniara R. (Lubliniec, Poland) 

Microstructures of Mg-Al-Zn and Al–Si–Cu cast alloys (1.136)  
 

B.34. Trzaska J. (Gliwice, Poland), Sitek W. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Evaluation of the alloying elements effect on selected steels properties (1.194)  
 

B.35. Vindis P.V. (Hoce, Slovenia), Mursec B.M. (Hoce, Slovenia), Janzekovic M.J. (Hoce, Slovenia), Stajnko S.D. 
(Hoce, Slovenia), Cus F.C. (Maribor, Slovenia) 

Anaerobic digestion of maize hybrids for methane production (1.32)  
 

B.36. Wierzbicki L. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Wrobel G. (Gliwice, Poland), Szczepanik M. 
(Gliwice, Poland) 
Efficiency of two non-destructive testing methods to detect defects in polymeric materials (1.38)  
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  Session commissioners: 
 
 Dr Miroslaw Bonek (Poland) 
 Dr Boguslaw Ziebowicz (Poland) 
 
 

C.1. Bonek M. (Gliwice, Poland), Brytan Z. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Laser surface remelting of wrought and sintered austenitic stainless steel (1.162)  
 

C.2. Brytan Z. (Gliwice, Poland), Bonek M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Microstructure and properties of laser surface alloyed PM austenitic stainless steel (1.97)  
 

C.3. Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), Golombek K. (Gliwice, Poland), 
Pancielejko M. (Koszalin, Poland) 

Properties of Ti(B,N) coatings deposited onto cemented carbides and sialon tool ceramics (1.60)  
 

C.4. Dobrzanski L.A. (Gliwice, Poland), Mazurkiewicz J. (Gliwice, Poland), Grajcar A. (Gliwice, Poland), Borek W. 
(Gliwice, Poland) 

Microstructure and mechanical properties of the high-manganese steels (1.163)  
 

C.5. Dobrzanski L.A. (Gliwice, Poland), Krol M. (Gliwice, Poland), Tanski T. (Gliwice, Poland) 

Thermal analysis, structure and mechanical properties of the MC MgAl3Zn1 cast alloy (1.171)  
 

C.6. Dobrzanski L.A. (Gliwice, Poland), Borek W. (Gliwice, Poland) 

Microstructure forming processes of the 26Mn-3Si-3Al-Nb-Ti steel during hot-working conditions (1.183)  
 

C.7. Dobrzanski L.A. (Gliwice, Poland), Tomiczek A. (Gliwice, Poland), Tomiczek B. (Gliwice, Poland), Slawska-
Waniewska A. (Warszawa, Poland), Iesenchuk O. (Warszawa, Poland) 

Polymer matrix composite materials reinforced by Tb0.3Dy0.7Fe1.9 magnetostrictive particles (1.149)  
 

C.8. Gendarz P. (Gliwice, Poland), Cielniak M. (Gliwice, Poland) 

Cost calculation of constructions series of types (1.144)  
 

C.9. Gendarz P. (Gliwice, Poland), Janik W. (Gliwice, Poland) 

Refurbishing technologies of hydraulic actuators applied in mining industry (1.145)  
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C.10. Grajcar A. (Gliwice, Poland), Kolodziej S. (Gliwice, Poland), Krukiewicz W. (Gliwice, Poland) 

Corrosion resistance of high-manganese austenitic steels (1.42)  
 

C.11. Kciuk M. (Gliwice, Poland), Kurc A. (Gliwice, Poland), Szewczenko J. (Gliwice, Poland) 

Structure and corrosion resistance of aluminium AlMg2.5; AlMg5Mn and AlZn5Mg1 alloys (1.139)  
 

C.12. Kciuk S. (Gliwice, Poland), Turczyn R. (Gliwice, Poland), Kciuk M. (Gliwice, Poland) 

Experimental and numerical studies of MR damper with prototype magnetorheological fluid (1.155)  
 

C.13. Kiel M. (Gliwice, Poland), Marciniak J. (Gliwice, Poland), Basiaga M. (Gliwice, Poland), Szewczenko J. 
(Gliwice, Poland), Kus W. (Gliwice, Poland), Kokot G. (Gliwice, Poland), Wadek T. (Piekary Slaskie, Poland) 

Numerical and experimental analysis of spine’s transpedicular stabilizer (1.78)  
 

C.14. Kurc A. (Gliwice, Poland), Stoklosa Z. (Katowice, Poland) 

The effect of (γ→ α’) phase transformation on microstructure and properties of austenitic Cr-Ni steels (1.104)  
 

C.15. Kurc A. (Gliwice, Poland), Kciuk M. (Gliwice, Poland), Basiaga M. (Gliwice, Poland) 

Influence of cold rolling on the corrosion resistance of austenitic steel (1.140)  
 

C.16. Kwasny W. (Gliwice, Poland) 

Fractal nature of surface topography and physical properties of the TiN coatings obtained in the PVD process (1.164)  
 

C.17. Lukaszkowicz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Kwasny W. (Gliwice, Poland), 
Labisz K. (Gliwice, Poland), Pancielejko M. (Koszalin, Poland) 

Microstructure and mechanical properties of nanocomposite coatings deposited by cathodic arc evaporation (1.175)  
 

C.18. Mahdavinejad R.A. (Tehran, Iran) 

A new approach to job shop-scheduling problem (1.13)  
 

C.19. Matula G. (Gliwice, Poland) 

Carbide alloyed composite manufactured with the PIM method (1.187)  
 

C.20. Mikula J. (Gliwice, Poland), Matula G. (Gliwice, Poland), Golombek K. (Gliwice, Poland), Dobrzanski L.A. 
(Gliwice, Poland) 

Gradient-structured, sintered MMC reinforced with hard carbide phases (1.173)  
 

C.21. Nowosielski R. (Gliwice, Poland), Januszka A. (Gliwice, Poland) 

Influence of nickel on structure and hardness of Fe-Co bulk metallic glasses (1.75)  
 

C.22. Ozgowicz W. (Gliwice, Poland), Kurc A. (Gliwice, Poland), Kciuk M. (Gliwice, Poland) 

Effect of deformation-induced martensite on the microstructure, mechanical properties and corrosion resistance 
of X5CrNi18-8 stainless steel (1.153)  
 

C.23. Pervez T. (Al-Khod, Oman) 

Experimental and numerical investigation of expandable tubular structural integrity for well applications (1.50)  
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C.24. Pervez T. (Al-Khod, Oman) 

Finite element analysis of taper-taper joint in orthotropic laminated composite plates (1.102)  
 

C.25. Pochrzast M. (Gliwice, Poland), Walke W. (Gliwice, Poland), Kaczmarek M. (Gliwice, Poland) 

Biomechanical characterization of the balloon-expandable slotted tube stents (1.34)  
 

C.26. Richert M. (Cracow, Poland), Ksiazek M. (Cracow, Poland), Leszczynska-Madej B. (Cracow, Poland), Nejman 
I. (Cracow, Poland), Grzelka R. (Siemianowice Slaskie, Poland), Palka P. (Cracow, Poland) 

The Cr3C2 thermal spray coating on Al-Si substrate (1.115)  
 

C.27. Richert M. (Cracow, Poland), Richert J. (Cracow, Poland), Leszczynska-Madej B. (Cracow, Poland), Hotlos A. 
(Cracow, Poland), Maslanka M. (Warsaw, Poland), Skiba J. (Warsaw, Poland) 

AgSnBi powder consolidated by composite mode of deformation (1.118)  
 

C.28. Rojek M. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Suchon L. (Gliwice, Poland) 

Hard coal modified with silanes as polyamide filler (1.18)  
 

C.29. Rusz S. (Ostrava, Czech Republic), Cizek L. (Ostrava, Czech Republic), Dobrzanski L.A. (Gliwice, Poland), 
Tylsar S. (Ostrava, Czech Republic), Kedron J. (Ostrava, Czech Republic) 

ECAP methods application on selected non-ferrous metals and alloys (1.124)  
 

C.30. Sliwa A. (Gliwice, Poland), Matula G. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Finite Element Method application for determining feedstock distribution during powder injection moulding (1.159)  
 

C.31. Sliwa A. (Gliwice, Poland), Mikula J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

FEM application for modelling of PVD coatings properties (1.196)  
 

C.32. So W.J. (Seoul, Korea), Kang M.J. (Incheon, Korea), Kim D.C. (Incheon, Korea) 

Weldability of pulse GMAW joints of 780MPa dual-phase stee (1.37)  
 

C.33. Szajnar J. (Gliwice, Poland), Stawarz M. (Gliwice, Poland), Wrobel T. (Gliwice, Poland), Sebzda W. (Gliwice, 
Poland), Grzesik B. (Gliwice, Poland), Stepien M. (Gliwice, Poland) 

Influence of continuous casting conditions on grey cast iron structure (1.26)  
 

C.34. Tolouei-Rad M. (Joondalup, Australia) 

Integration of part classification, cell formation and capacity adjustment (1.110)  
 

C.35. Tolouei-Rad M. (Joondalup, Australia) 

A comparative approach to modelling of hard tissues (1.109)  
 

C.36. Walke W. (Gliwice, Poland), Przondziono J. (Katowice, Poland) 

Physicochemical properties of Cr-Ni-Mo steel and Co-Cr-W-Ni alloy applied in urology (1.87)  
 

C.37. Ziebowicz A. (Gliwice, Poland), Ziebowicz B. (Gliwice, Poland), Szkodny J. (Gliwice, Poland) 

FEM used in improvement of quality of medical devices (1.165) 
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1.45 
New tool materials based on Ni alloys strengthened by intermetallic compounds with a high 
carbon content 
Bala P. (Krakow, Poland) 

Purpose: The concept of new tool materials, based on Ni alloys strengthened by intermetallic 
compounds, intended for operations in high temperatures is presented in the hereby paper. The proposed 
chemical composition and the results of microstructure investigations as well as hardness testing in as-
cast condition – are given. 
Design/methodology/approach: A test melt of a mass of approximately 1 kg was done in a vacuum 
furnace, and cast into a ceramic mould. The microstructure of the investigated material was examined 
by a light microscope Axiovert 200 MAT and the scanning electron microscope FIB Zeiss NEON 
40EsB CrossBeam. Dilatometric experiment was performed by means of the Adamel Lhomargy DT 
1000 dilatometer . 
Findings: The main components of the microstructure of the nickel-base investigated alloy are: the ư 
phase, which constitutes the matrix and the γ’ phase. This γ’ phase occurs as fine globular precipitates 
as well as in a form of primary Ta carbides of MC type. Primary carbides of irregular shapes are 
uniformly distributed not forming agglomerates. The assumed volume fraction of the primary carbides 
was achieved. 
Research limitations/implications: Identification of microstructure components on Ni-based materials 
strengthened by particles of intermetallic phases of a high carbon content. 
Practical implications: New tool material for hot-working. 
Originality/value:  The new chemical compositions of tool materials based on Ni alloys strengthened 
by intermetallic compounds with high carbon content. 

 
1.130 
Development of a new aluminium matrix composite reinforced with iron oxide (Fe3O4) 
Bayraktar E. (St Ouen, France), Katundi D. (St Ouen, France) 

Purpose: of this paper is to develop new aluminium matrix (intermetallic) composites reinforced with 
iron oxide (Fe3O4) that will be used in aeronautical engineering or in electronic industry. Different 
parameters such as sintering time and temperature, reinforcement, compact pressure were evaluated. 
The final purpose of this project is going on to improve conductivity and magnetic permeability of this 
new composite. 
Design/methodology/approach: In this paper, a new alternative materials “aluminium–iron oxide 
(Fe3O4, naturally as the mineral magnetite) powder composite” has been developed by using a 
microwave (in the laboratory scale) sintering programme with various aspect ratios, that iron oxide 
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(Fe3O4) particle sizes and aluminium powders together were prepared. This paper contains partially 
preliminary results of our going-on research project. 
Findings: Green density increased regularly depending on the compact pressure and percentage of the 
iron oxide (Fe3O4). Micro and macro porosity was not found due to very clean microwave sintering. 
Density after microwave sintering was higher than that of traditional sintering in an electrical oven. 
Research limitations/implications: This project is going on and magnetic permeability and 
conductivity of this composite will be improved. 
Practical implications: This composite is new and clean and thanks to the new microwave sintering 
basically will be used in aeronautical engineering. Microwave heating results in lower energy costs and 
decreased processing times for many industrial processes. 
Originality/value:  Originality of this paper is to use a new reinforcement in the aluminium matrix 
composite; Fe3O4-iron oxide. A new method - microwave sintering- has been carried out on this 
composite. 

 
1.63 
Torsional fatigue behaviour and damage mechanisms in the very high cycle regime 
Bayraktar E. (Paris, France), Xue H. (Xi’an, China), Ayari F. (Tunis, Tunisia), Bathias C. (Paris, France) 

Purpose: of this paper: Many engineering components operate under combined torsion and axial cyclic 
loading conditions, which can result in fatigue fracture after a very long life regime of fatigue. This 
fatigue regime were carried out beyond 109 loading cycles called very high cycle fatigue (VHCF) to 
understand the fatigue properties and damage mechanisms of materials. 
Design/methodology/approach: Torsional fatigue tests were conducted using a 20 kHz frequency 
ultrasonic fatigue testing device. The results obtained were compared to those of the conventional 
torsional fatigue test machine operated at 35 Hz to observe any discrepancy in results due to frequency 
effects between two experiments. 
Findings: All the fatigue tests were done up to 1010 cycles at room temperature. Damage mechanisms 
in torsional fatigues such as crack initiation and propagation in different modes were studied by imaging 
the samples in a Scanning Electron Microscope (SEM). The results of the two kinds of material show 
that the stress vs. number of cycle curves (S-N curves) display a considerable decrease in fatigue 
strength beyond 107 cycles. 
Research limitations/implications: Each test, the strain of specimen in the gage length must be 
calibrated with a strain gage bonded to the gage section. This is a critical point of this study. The results 
are very sensitive to the calibration system. Control of the displacement and the output of the power 
supply are made continuously by computer and recorded the magnitude of the strain in the specimen. 
Practical implications: torsional fatigue tests has been investigated in the very high cycle fatigue 
(VHCF) range for two kinds of alloys used very largely in automotive engine components. Based on the 
test results and analyses presented in this paper, practical applications are being actually carried out in 
the automotive industry essentially in France. 
Originality/value:  Ultrasonic fatigue damage (VHCF >109) in VHCF is originally different from 
classical fatigue (up to 106) by typical internal fish eye formation. Additionally, fatigue crack of all the 
fractured specimens for the 2-AS5U3G-Y35 specimens initiated at the surface of the specimens. Fatigue 
fracture surfaces of AISI52100 steel specimens show a typical “scorpion-shaped” formation, which was 
considerably different from the fatigue fracture specimen subjected to axial cyclic loading, which 
exhibited the “fish-eye” formation. 
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1.61 
Modeling of fracture process in concrete reinforced structures under steel corrosion 
Benin A.V. (St.-Petersburg, Russia), Semenov A.S. (St.-Petersburg, Russia), Semenov S.G. (St.-
Petersburg, Russia) 

Purpose: Corrosion of reinforcement in concrete is one of the main causes of structural deterioration. 
The cracking process of concrete matrix induced by corrosion swelling of rebars is analyzed 
numerically and experimentally with aim to propose a methodology of corroding state monitoring based 
on the crack opening width. 
Design/methodology/approach: The direct finite element simulation of the initiation and propagation 
of macro-cracks in concrete caused by steel corrosion are performed for the representative volume 
element. A range of various inelastic constitutive equations for concrete is used in modeling. Of these 
the damage models in elastic media, the holonomic theory of plasticity, the associated and non-
associated flow theory of plasticity with Drucker-Prager and CAP yield surfaces are considered. 
Findings: The results allow establishing the phases of crack initiation and propagation, the shape and 
trajectory of cracks. 
Research limitations/implications: Analysis shows that application of the linear elastic model of 
concrete in general underestimate the values of local stress and strain at the crack initiation location. 
Practical implications: Based on results of investigation the recommendations may be suggested 
aimed at assessment of necessary thickness of the concrete cover; apart from that, the technique of in-
service monitoring the reinforcement condition may be further defined. 
Originality/value:  The original methodology of corroding rebar state monitoring based on the surface crack 
opening has been proposed. The obtained results and suggested approaches can be interesting for researchers 
working in the areas of mechanics of materials, computational mechanics and civil engineers. 

 
1.67 
Computer-aided synthesis and analysis of discrete mechanical systems 
Bialas K. (Gliwice, Poland) 

Purpose: The main objective of this study is to present and describe major properties of software that 
has been developed by the author himself with the purpose to support the synthesis and analysis of 
vibrating systems. The synthesis is the reverse task as compared to the analysis as it is intended to 
achieve a system that meets already assumed requirements related to the value of vibration frequency. 
Design/methodology/approach: The conventional approach to design complex systems is frequently time 
consuming and provides a guarantee that it leads to satisfying results they can never be taken for granted. 
Therefore, application of the other, non-conventional methods proved to be necessary, such as combined 
structural and parametric synthesis. As a final result of that, a method of the desired structure is obtained 
along with such parameters of individual system components which meet the presumed requirements. 
Findings: The presented software has one substantial advantage, which is the fact that no mathematical models 
that are used to describe the system must be defined anew when any of the system parameters or the system 
structure are altered. The software enables also to compare passive and active suppression of vibrations. The 
analyses that have been carried out with the use of the software provide a proof that application of active 
vibration-suppressing components leads to better results than when only passive components are used. 
Research limitations/implications: Scope of deliberations is limited to discrete mechanical systems 
that exercise longitudinal vibrations and incorporate either passive or active vibration-suppressing 
components, but for this type of systems, this approach is sufficient. 



 
Abstracts 47 
 

 
 

Practical implications: The methods of reverse task and analysis can be a base of design and 
construction for this type of mechanic systems. 
Originality/value:  The possibilities and operation of the author’s program supporting the synthesis and analysis 
of discrete mechanical systems are also discussed. By means of this software it is possible to carry out the 
analysis and synthesis of discrete systems containing both active and passive elements that reduce vibrations. 

 
1.68 
Application of off-line error correction method software to reproduce random signals on servo-
hydraulic testers 
Braska D. (Gliwice, Poland), Czop P. (Gliwice, Poland), Sławik D. (Gliwice, Poland), Wszolek G. 
(Gliwice, Poland) 

Purpose: This paper presents an approach towards improving the test rig performance for road signals 
used in automotive shock absorber tests. The goal is to develop a method for correction of the test signal 
profile in the off-line mode. The method is intended to be implemented as a software solution without 
any changes either in hardware or the settings of the servo-hydraulic tester. 
Design/methodology/approach: A two-stage validation of the proposed correction method was 
conducted using a servo-hydraulic test rig and its first-principles model. The model is capable of 
capturing key dynamical properties over a wide operating range while being only moderately complex. 
Both simulation and experimental performance results are presented and discussed. 
Findings: The proposed method, both in the frequency and time domain, improves the tracking of the 
test signal by 10-20% and allows an accuracy of more than 90%  to be gained using the best fit measure 
in the case of reproduction of white noise signals. 
Research limitations/implications: It is possible to consider more advanced model-based methods for 
performing off-line error correction. These methods can be used if an accuracy close to 100% is expected. 
Practical implications: The result of the investigations is the algorithm implemented in the LabView 
software to automatically perform the correction of the test signal before the test. 
Originality/value:  The paper proposes a modern approach towards the validation process by applying a 
simulation environment. This ensures the involvement of arbitrary disturbance models to investigate 
key parameters of the correction method without expensive and time-consuming experimental 
validation. The developed model can be extended to a model of a shock absorber to simulate full 
interaction between the servo-hydraulic test rig and the tested product. 

 
1.97 
Microstructure and properties of laser surface alloyed PM austenitic stainless steel 
Brytan Z. (Gliwice, Poland), Bonek M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Purpose: The purpose of this paper is to analyse the effect of laser surface alloying with chromium on 
the microstructural changes and properties of vacuum sintered austenitic stainless steel type AISI 316L. 
Design/methodology/approach: Surface modification of AISI 316L sintered austenitic stainless steel was 
carried out by laser surface alloying with chromium powder using high power diode laser. The influence of 
laser alloying conditions, both laser beam power (0.7-2.0kW) and powder feed rate (1.0-4.5g/min) at 
constant scanning rate of 0.5m/min on the width of alloyed surface layer, penetration depth, microstructure 
evaluated by LOM, SEM x-ray analysis, surface roughness and microhardness were presented. 
Findings: The microstructures of Cr laser alloyed surface consist of different zones, starting from the 
superficial zone rich in alloying powder particles embedded in the surface; these particles protrude from 
the surface and thus considerably increase the surface roughness. Next is alloyed zone enriched in 
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alloying element where ferrite and austenite coexists. The following transient zone is located between 
properly alloyed material and the base metal and can be considered as a very narrow HAZ zone. The 
optimal microstructure homogeneity of Cr alloyed austenitic stainless steel was obtained for powder 
feed rate of 2.0 and 4.5 g/min and laser beam power of 1.4 kW and 2 kW. 
Practical implications: Laser surface alloying can be an efficient method of surface layer modification 
of sintered stainless steel and by this way the surface chromium enrichment can produce microstructural 
changes affecting mechanical properties. 
Originality/value:  Application of high power diode laser can guarantee uniform heating of treated surface, thus 
uniform thermal cycle across treated area and uniform penetration depth of chromium alloyed surface layer. 

 
1.69 
Analysis of probably as impulse to synthesis of beam-system represented by hypergraphs 
Buchacz A. (Gliwice, Poland) 

Purpose: of this paper is to analyze vibrating beam by an exact and approximate methods and to create 
hypergraphs of the beam in case of two methods of analysis. 
Design/methodology/approach: was to nominate the relevance or irrelevance between the 
characteristics obtained by the considered methods - especially concerning the relevance of the natural 
frequency-poles of beam characteristics. The main subject of the research is a continuous free beam as a 
subsystem of vibrating beam-system with constant cross sections. 
Findings: this approach is that approximate solutions fulfil all conditions for vibrating beams and can 
be an introduction to synthesis of these systems modelled by hypergraphs. 
Research limitations/implications: linear continuous flexibly vibrating free beam is considered 
Practical implications: of this study is mainly the introduction to synthesis of flexibly vibrating 
continuous beam-systems. 
Originality/value:  of this approach is about application of approximate methods of analysis of a beam 
and modelling the one of transformed hypergraph. 

 
1.134 
Shipbuilding pipeline production quality improvement 
Buksa T. (Rijeka, Croatia), Pavletic D. (Rijeka, Croatia), Sokovic M. (Ljubljana, Slovenia) 

Purpose: The pipeline production is one of major processes in shipbuilding industry. Quality 
improvement and risk assessment in this process can yield significant savings, both in terms of internal 
quality costs as well as in terms of customer satisfactions. 
Design/methodology/approach: Shipbuilding pipeline production quality improvement has been 
carried out by application of FMEA (Failure Mode and Effect Analysis) method. For the successful 
implementation of FMEA method it is necessary to identify process failure modes or possibility of the 
appearance of non-compliance, as well as their possible causes. For qualitative analysis of key input 
variables of the process, in the paper is used Ishikawa diagram and p-chart. 
Findings: It is shown that proposed approach to risk assessment in shipbuilding pipeline production is 
applicable to real casa scenario. The analysis has identified the points in the process with the highest 
probability of occurrence of nonconformities, or the highest risk for error. 
Research limitations/implications: As the experimenting has been conducted in shipyard, within production 
process, research schedule must have been set in accordance with production pace. Also, due to character of 
production process the data collecting was adopted to the production plan in that particular moment. 
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Practical implications: Dealing with causes of potential nonconformities in the process can significantly 
contribute to the reliability and robustness of the process. Corrective actions that have been taken based on 
results of analysis significantly contributed to the level of quality in the pipeline production process. 
Originality/value:  The pepper is dealing with a well known method applied in different production 
environment that are mostly conservative in production approach. It was shown that successful 
application of proposed approach can yield benefits especially in improved quality of produced 
pipelines within shipbuilding industry. 

 
1.66 
A method for setting variables in Super Plastic Forming process 
Cappetti N. (Salerno, Italy), Garofalo L. (Salerno, Italy), Naddeo A. (Salerno, Italy), Nastasia M. 
(Montefredane, Italy), Pellegrino A. (Salerno, Italy) 

Purpose: Superplastic forming (SPF) technology exceeds the limit of standard presswork either of form 
or of thickness distribution, but the lead time and the energy expenditure are more onerous for industrial 
use. The aim of this work is to study the role that process parameters play in a superplastic forming 
manufacturing in order to minimize the processing times and the cost respecting the “total quality” of 
the finished product. 
Design/methodology/approach: Identified the basic parameters of SPF process that is the thickness of 
blank, the strain rate and the processing temperature, were chosen three different values for each of 
them. For each combination of parameters and using finite element software, a forming simulation of a 
sample part was made. Important parameters as thickness reduction, stress distribution, time/working 
pressure curve are calculated and evaluated. 
Findings: The obtained results were manipulated in order to create some global indicators that was 
analysed to study the reliance on process quality and production costs. 
Research limitations/implications: The other and more difficult to define parameters, such as cast and 
initial sheet shape, friction between cast and sheet, need to be evacuated because they also affect the 
optimisation process, as well as its affordability, that is the result of careful control of process variables. 
Practical implications: The highlighted dependencies are whatever useful, during process 
configuration, to drive production choices for quality improvement and cost reduction of superplastic 
formed components. 
Originality/value:  The interesting result is that some dependencies are not as strong as expected from 
literature. As an example, the quality parameters dependence on the strain rate is no linear. So much as 
to the decrease of strain rate some indices worsen considerably. 

 
1.129 
Properties of sandwich metals joined by explosive cladding method 
Cizek L. (Ostrava, Czech Republic), Ostroushko D. (Ostrava, Czech Republic), Szulc Z. (Opole, 
Poland), Molak R. (Warsaw, Poland), Prazmowski M. (Opole, Poland) 

Purpose: Paper presents results of investigations with two layers explosively formed sandwich 
composite consisting of different composition joint which requires very often knowledge of structure 
and mechanical properties. These properties are connected with microstructure that is influenced by 
technological factors under cladding.  
Design/methodology/approach: The sample bars were prepared from explosively formed sandwich 
composite near the join area. The methods of the light microscopy and the hardness and tensile test for 
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evaluation of quality of joined sandwich metals were used. Investigations by a new fatigue method in 
the case sandwich composite steel CrNi(18/10) + Ti were completed. 
Findings: Measurement of micro-hardness in the zone of the joint a deformation of materials shows an 
increase value of that. Detailed metallographic observation detected in proximity of the joints an 
occurrence of structural non-homogeneities. Steel and titanium interface surfaces are corrugated. New 
fatigue method in the case sandwich composite steel CrNi(18/10) + Ti were verified.  
Research limitations/implications: Knowledge of microstructure characteristics will be extended by 
the method of SEM, including micro-analysis of individual structural components and surface analysis. 
Influence of experiment conditions on results of fatigue test must be more elaborated in future. 
Practical implications: The results may be utilized for a relation between structure and properties of 
the investigated materials in process of manufacturing.  
Originality/value:  These results contribute to complex evaluation of properties explosively formed 
sandwich composite namely for explanation of structure developed new sandwich composites. The 
results of this paper are determined for research workers deal by development new exploitations of new 
sandwich composites. 

 
1.168 
Behaviour of nitrided layers subjected to influence of hydrogen 
Cwiek J. (Gliwice, Poland), Baczynska M. (Gdynia, Poland) 

Purpose of this paper is evaluation of behaviour of plasma nitrided layers subjected to influence of 
internal and external hydrogen. Properties of nitrided layers like hydrogen permeation  and trapping, 
fracture mode, plasticity were examined. 
Design/methodology/approach: Structural low-alloy steel was nitrided at glow discharge in the gas 
mixture of various N2, H2, and Ar content. Samples with nitrided layers were subjected to cathodic 
hydrogen charging in acid solution simulating the aged engine oil hydrogenating environment. The 
effect of the nitrided layers on the hydrogen transport and on the irreversible trapping was evaluated by 
the measurements of the hydrogen permeation rate and by the vacuum extraction, respectively. Surfaces 
with modified layers were examined with the use of a scanning electron microscope (SEM) before and 
after hydrogen permeation tests. Slow strain rate test (SSRT) on samples with and without nitrided 
layers was carried out in hydrogen generating environment. After SSRT fracture mode and plasticity of 
nitrided layers were examined with SEM. 
Findings: In the presence of the not defected compact nitride layer, no hydrogen permeation through 
the steel has been stated under the experimental conditions. Influence of hydrogen content in working 
atmosphere, i.e. internal hydrogen, was found. Absorbed hydrogen, i.e. external hydrogen, was 
accumulated within this layer.  
Research limitations/implications: There is no possibility to perform direct observations of exact 
mechanism of hydrogen-assisted cracking so far. Further research should be taken to reveal the exact 
mechanism of increased plasticity of nitrided layer with absorbed hydrogen. 
Practical implications: Plasma nitrided layers are effective barriers to hydrogen entry into structural 
steel utilised in aggressive environments, which is especially important in the case of possible hydrogen 
charging of exploited steel. 
Originality/value:  Using the atmosphere of the higher nitrogen to hydrogen ratio at plasma assisted 
nitriding provides the formation of thin compact nitride zone, highly protective against corrosion and 
hydrogen degradation. Evidences of a likely increased plasticity of nitrided layers with absorbed 
hydrogen was observed. 
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1.190 
The methodological fundaments of development state analysis of surface engineering technologies 
Dobrzanska-Danikiewicz A. (Gliwice, Poland) 

Purpose: The goal of this paper is to present the authority methodological fundaments of development 
state analysis of surface engineering technologies against a background of macro- and 
microenvironment. That analysis is carried out as a part of the project entitled “The foresight of surface 
properties formation leading technologies of engineering materials and biomaterials”. The research 
project called FORSURF is co-founded by European Regional Development Found.  
Design/methodology/approach: The foresight is the whole activity focused on choosing the best future 
vision and showing ways of that vision realisation using the right methods. However, the approach 
called technology foresight is the process concentrating scientists, engineers, industrialists, Government 
officials and others in order to identify areas of strategic research and the leading technologies, which in 
long term will contribute to the greatest economic and social benefits and sustain industrial 
competitiveness. The considered FORSURF project belongs to the set of technology foresights. 
Findings: The set of the crucial technologies in each considered research scope is an expected result of 
the carried out development state analysis of surface engineering technology against a background of 
macro- and microenvironment. There are fourteen research scopes in the FORSURF project.  
Research limitations/implications: The results of the development state analysis of surface 
engineering technologies are the basis conditioning subject matter of the first research iteration of 
Delphi method carried out within the framework of the FORSURF project. The main research 
implication of the whole FORSURF project is an identification of strategic research directions crucial in 
the next 20 years in the field of surface engineering. 
Practical implications: The practical implication of the definition of the methodological fundaments of 
development state analysis of surface engineering technology is showing the way of the crucial 
technologies selection. The consequence of that is a creation of the basis conditioning subject matter of 
the first research iteration of Delphi method. 
Originality/value:  That paper is the publication concerning the authority methodological fundaments of 
development state analysis of surface engineering technology against a background of macro- and 
microenvironment within the framework of the FORSURF project. Particularly, the way of the selection 
of crucial technologies being the basis conditioning a subject matter of the first research iteration of 
Delphi method is presented. 

 
1.177 
Mechanical approach of PP/MMT polymer nanocomposite 
Dobrzanski L.A. (Gliwice, Poland), Bilewicz M. (Gliwice, Poland), Viana J.C. (Guimaraes, Portugal) 

Purpose: Paper summarizes and focus on investigation of PP/MMT nanocomposite in mechanical and 
statistical approach. 
Design/methodology/approach: Research has been performed basing on design of experiment. 
Findings: Considerable predominance of PP + nanoclay mixture in the increment of absorption of 
energy is found; Level of absorbed energy, required to break the specimens during fracture test is two 
times higher after structure reinforcement by nanoparticles. 
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Research limitations/implications: Non-conventional injection moulding gives us possibility to 
control orientation level and develop morphology and it is limited due to non-conventional injection 
system limitation (pressure, time etc). 
Practical implications: PP/MMT nanocomposites are the materials with promising future wide range 
of application also in the specific branches like car and aircraft industries.  
Originality/value:  Nanocomposites obtained in experiment obtaining allow to achieve shish-kebab 
structure, reinforce skin/core structure and improve mechanical behaviour. 

 
1.183 
Microstructure forming processes of the 26Mn-3Si-3Al-Nb-Ti steel during hot-working conditions 
Dobrzanski L.A. (Gliwice, Poland), Borek W. (Gliwice, Poland) 

Purpose: The influence of hot-working conditions on microstructure evolution of new-developed 
26Mn-3Si-3Al-Nb-Ti high-manganese steel was investigated. 
Design/methodology/approach: The force-energetic parameters of hot-working were determined in 
continuous and multi-stage compression test performed in temperature range of 850 to 1100°C using the 
Gleeble 3800 thermomechanical simulator. Evaluation of processes controlling work-hardening were 
identified by microstructure observations of the specimens compresses to the various amount of 
deformation (4x0.29, 4x0.23 and 4x0.19). 
Findings: The investigated steel is characterized by high values of flow stresses from 250 to 430 MPa. 
Increase of flow stress along with decrease of compression temperature is accompanied by translation 
of εmax strain in the direction of higher deformation. Results of the multi-stage compression proved that 
applying the true strain 4x0.29 gives the possibility to refine the austenite microstructure as a result of 
dynamic recrystallization. In case of applying the lower deformations 4x0.23 and 4x0.19, the process 
controlling work hardening is dynamic recovery and a deciding influence on a gradual microstructure 
refinement has statical recrystallization. 
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 relationships can be useful in the 
determination of power-force parameters of hot-rolling and to design a rolling schedule for high-
manganese steel sheets with fine-grained austenitic structures. 
Originality/value:  The hot-deformation resistance and microstructure evolution in various conditions 
of hot-working for the new-developed high-manganese 26Mn-3Si-3Al-Nb-Ti austenitic steel were 
investigated. 

 
1.186 
Hardness to toughness relationship on WC-Co tool gradient materials by Palmqvist 
Dobrzanski L.A. (Gliwice, Poland), Dolzanska B. (Gliwice, Poland) 

Purpose: Goal of this work was to describe the propagation characteristic of cracks produced at the 
corners of Vickers indent and the toughness change in functionally graded WC–Co cemented carbide 
with high disproportion of cobalt matrix portion between core and surface layer. 
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Design/methodology/approach: Investigations of toughness methods were developed during the 
investigations for tungsten carbide and cobalt, making it possible to obtain four materials and then their 
structure was determined. 
Findings: A wide variation in hardness and toughness has been obtained in WC-Co composites. The 
propagation characteristic of cracks produced at the corners of Vickers indent and the toughness change 
in functionally graded WC-Co cemented carbide with dual phase structure were investigated. It is 
shown that cracks tend to propagate both around and across WC crystal grain. The changes of toughness 
with the microstructure and an integrated strengthening effect, as well as high toughness characteristic 
of the tool gradient material are revealed.  
Practical implications. Material presented in this paper will be characterized by very high hardness of 
the surface and relative ductility of core. The cobalt phase in the obtained TGM material will changing 
smoothly. 
Originality/value:  The Palmqvist test provides a useful method of measuring fracture toughness on a 
material characterized by very high hardness of the surface and relative ductility of core. The cobalt 
phase in the obtained TGM material has been changed smoothly. 

 
1.174 
Characterization of laser textured silicon surface for solar cells 
Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland) 

Purpose: The aim of the paper is to elaborate a laser surface texturization of multicrystalline silicon for 
reduction of the reflection losses from the front surface of solar cells. It is brought under well control for 
solar cells made of monocrystalline silicon. Texturization methods used for monocrystalline silicon are 
ineffective in the case of multicrystalline silicon. This is related to random distribution of grains of 
different crystallographic orientations on the surface of multicrystalline silicon.  
Design/methodology/approach: The topography of laser textured surfaces were investigated using 
ZEISS SUPRA 25 scanning electron microscopes and LSM 5 Pascal ZEISS confocal laser scanning 
microscope. The reflectance of produced textures was measured by Perkin-Elmer Lambda 
spectrophotometer with an integrating sphere. Electrical parameters of manufactured solar cells were 
characterized by measurements of I-V illuminated characteristics under standard AM 1.5 radiation. 
Findings: Laser texturing makes it possible to increase absorption of the incident solar radiation. The 
laser processing in the surface appeared to be much more independent on grains crystallographic 
orientation compared to conventional texturing methods and can easily be implemented without any 
additional masking. 
Research limitations/implications: A detail inspection of textured surface revealed crevices and 
microcraks in the bottom of grooves. It is related to the heat affected zone that is the region of the 
material influenced by the high temperature that may introduce defects such as dislocation into lattice. 
The post-laser processing alkaline etching step was applied to remove damage layer. 
Originality/value: Produced textures seem to be useful for multicrystalline silicon solar cells since their 
fabrication by means of laser processing is insensitive to random crystallographic orientation of 
different grains and significantly decreases the reflectance of the surface. 
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1.92 
Application of artificial neural networks in modell ing of quenched and tempered constructional 
steels mechanical properties 
Dobrzanski L.A. (Gliwice, Poland), Honysz R. (Gliwice, Poland) 

Purpose: This paper presents the application of artificial neural networks for mechanical properties 
prediction of constructional steels after quenching and tempering processes. 
Design/methodology/approach: On the basis of such input parameters, as the chemical composition, 
parameters of mechanical and heat treatment and dimensions of elements, mechanical properties such as 
yield stress, strength stress, relative elongation, relative area reduction, impact resistance and hardness 
are predicted. 
Findings: Results obtained in the given ranges of input parameters indicate on very good ability of 
constructed neural networks to prediction of described mechanical properties for steels after quenching 
and tempering processes. The uniform distribution of descriptive vectors in all, training, validation and 
testing sets, indicate about the good ability of the networks to results generalisation.  
Practical implications: Created tool makes possible the easy modelling of described properties and 
allows the better selection of both chemical composition and the processing parameters of investigated 
materials. It makes possible at the same time the obtainment of steels, which are qualitatively better, 
cheaper and more optimised under customers needs. 
Originality/value:  The prediction possibility of the material mechanical properties is valuable for 
manufacturers and constructors. It allows preserving the customers quality requirements and brings also 
measurable financial advantages. 

 
1.146 
The influence of laser modification on the structure and properties of the X40CrMoV5-1 and 
32CrMoV12-28 hot work tool steels 
Dobrzanski L.A. (Gliwice, Poland), Jonda E. (Gliwice, Poland), Labisz K. (Gliwice, Poland) 

Purpose: The aim of this paper was to study the laser treatment technique and parameters, particularly 
the laser power, to achieve a high value of layer properties like hardness and microhardness for 
protection of this hot work tool steel from losing their work stability and to make the tool surface more 
resistant for work. The purpose of this work was also to determine technological and technical 
conditions for remelting the surface layer with HPDL. 
Design/methodology/approach: This work presents the results of new laser treatment techniques 
applied in metal surface technology. There is presented laser treatment with remelting and/or alloying of 
X40CrMoV5-1 and 32CrMoV12-28 hot work tool steels with carbide powders as well as results of laser 
remelting influence on microstructure and properties of the surface, carried out using the high power 
diode laser (HPDL). Special attention was devoted to monitoring of the layer morphology of the 
investigated material and on the particle occurred. 
Findings: The layer is without cracks and defects as well as has a considerably higher hardness value 
compared to the non remelted material. The hardness value increases according to the laser power used 
so that the highest power applied gives to highest hardness value in the remelted layer. 
Research limitations/implications: The results present only four selected laser powers by one process 
speed rate. Also carbide powders were used for alloying with the particle size in a chosen range. 
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Originality/value:  The originality of this work is based on applying of High Power Diode Laser for 
improvement of steel mechanical properties. 

 
1.189 
The application of statistical models in wear resistance simulations of Al-Al2O3 composites 
Dobrzanski L.A. (Gliwice, Poland), Kremzer M. (Gliwice, Poland), Sitek W. (Gliwice, Poland) 

Purpose: The purpose of this paper is application of statistical models in tribological properties 
simulation of composite materials based on porous ceramic preforms infiltrated by liquid aluminium 
alloy. 
Design/methodology/approach: The material for studies was produced by a method of pressure 
infiltration of the porous ceramic framework. In order to  investigate the influence of reinforcing 
phase’s shape the comparison was made between the properties of the composite material based on 
preforms obtained by Al2O3 Alcoa CL 2500 powder sintered with addition of pore forming agent  in 
form of carbon fibres Sigrafil C 10 M250 UNS from Carbon Group company and composite materials 
based on much more expensive commercial fibrous preforms.The wear resistance was measured by the 
use of device designed in the Institute of Engineering Materials and Biomaterials. The device realize 
dry friction wear mechanism of reciprocating movement condition. The simulation of load and number 
of cycles influence on tribological properties was made by the use of statistical models. 
Findings: The received results show the possibility of obtaining the new composite materials with 
required tribological properties moreover those properties can by simulated by the use of statistical 
models. 
Practical implication:  The composite materials made by the developed method can find application as 
the elements of devices where beside the benefits from utilizable properties the small weight is required 
(mainly in aircraft and motorization industries). 
Originality/value:  Worked out statistical models can be used as helpful tool to predicate the wear of 
aluminium matrix composite materials in condition of dry friction. 

 
1.171 
Thermal analysis, structure and mechanical properties of the MC MgAl3Zn1 cast alloy 
Dobrzanski L.A. (Gliwice, Poland), Krol M. (Gliwice, Poland), Tanski T. (Gliwice, Poland) 

Purpose: This work presents effect of cooling rate on the mechanical and structural properties and 
thermal characteristic results of MC MgAl3Zn1 cast alloy. 
Design/methodology/approach: The experiments were performed using the novel Universal 
Metallurgical Simulator and Analyzer Platform. Material used in this experiment is experimental 
magnesium alloy made as-cast. 
Findings: The research show that the thermal analysis carried out on UMSA Technology Platform is an 
efficient tool for collect and calculate thermal parameters. The formation temperatures of various 
thermal parameters, mechanical properties (hardness and ultimate compressive strength) and grain size 
are shifting with an increasing cooling rate. 
Research limitations/implications: This paper presents results for one alloy - MC MgAl3Zn1 only, 
cooled with three different solidifications rate i.e. 0.6, 1.2 and 2.4°C/s, for assessment for the liquidus 
and solidus temperatures and its influence on the mechanical properties and structure. 
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Practical implications: The parameters described can be applied in metal casting industry for selecting 
magnesium ingot preheating temperature for semi solid processing to achieve requirements properties. 
Originality/value:  The paper contributes to better understanding and recognition an influence of 
different solidification condition on non-equilibrium thermal parameters of magnesium alloys. 

 
1.166 
Effect of high power diode laser surface alloying on structure of MCMgAl12Zn1 alloy  
Dobrzanski L.A. (Gliwice, Poland), Malara S. (Gliwice, Poland), Tanski T. (Gliwice, Poland), 
Konieczny J. (Gliwice, Poland) 

Purpose: The aim of this work was to improve the properties of the surface layer of the 
MCMgAl12Zn1 cast magnesium alloy. This improvement can be achieved by modification of surface 
layer microstructure by melting and simultaneous feeding the silicon carbide particles into the weld 
pool. 
Design/methodology/approach: Laser alloying of the MCMgAl12Zn1 magnesium alloy with the 
silicon carbide was carried out using high power diode laser HPDL (High Power Diode Laser) with 
changing process parameters like laser power and scan rate. The structure examination was carried out 
using the light microscopy and SEM (scanning electron microscopy). The qualitative and quantitative 
chemical and phase composition were determined by the X-ray diffraction method using the X’Pert 
device, TEM (transmission electron microscopy) and EDS (electron dispersive spectroscopy) analysis. 
Findings: Microstructure and phase composition of the MCMgAl12Zn1 cast magnesium alloy after 
laser surface treatment are presented in this paper. 
Research limitations/implications: The investigations were conducted for cast magnesium alloy 
MCMgAl12Zn1, which was remelting and simultaneous feeding the silicon carbide particles into the 
weld pool. Size of SiC particles was below 75 µm. One has used laser power in the range from 1.2 to 
2.0 kW. 
Practical implications: The results obtained in this investigation were promising comparing with the 
other conventional processes. High Power Diode Laser can be used as an economical substitute of Nd: 
YAG and CO2 to improve the surface magnesium alloy by feeding the carbide particles. 
Originality/value:  The value of this paper is to define the influence of laser treatment parameters on 
quality, microstructure and microhardness of magnesium cast alloys surface layer. 

 
1.58 
Investigation of the screen printing contacts by Transmissions Line Model measurements 
Dobrzanski L.A. (Gliwice, Poland), Musztyfaga M. (Gliwice, Poland), Drygala A. (Gliwice, Poland), 
Panek P. (Cracow, Poland) 

Purpose: The aim of the paper is to analyze how to improve the realization of the screen printing 
contacts of silicon solar cells. This means forming front side grid in order to decreasing contact 
resistance. 
Design/methodology/approach: The topography of screen printing contact formations were 
investigated using ZEISS SUPRA 25 scanning electron microscope. The pastes used in the present 
invention are silver. One of them is commercial, other are prepared with using only a carrier.The TLM 
patterns was fabricated by screen printing method on Cz-Si p type wafer with n+ emitter without texture 
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and with TiOx layer as ARC. The TLM patterns were fabricated by conventional screen printed method. 
Electrical properties of contacts were investigated using Transmission Line Model measurements 
(TLM). Obtained contact formations of silicon solar cells were analysed by scanning electron 
microscopy (SEM) with EDS for chemical composition. 
Findings: This work presents a conventional analysis of a screen printing process to contact crystalline 
silicon solar cells. The seed layer was created using silver pasts by screen printed metallization. These 
contact structures were investigated microscopically to gain a better understanding of the observed 
electrical parameters.  
Findings: The contact resistance of the screen-printed metallization depends not only of the kind used 
paste and firing conditions, but is also strongly influenced by the surface morphology of the silicon 
substrate. The thickness of silicon solar wafer can cause some difficulties connected with adhesion 
electrode during contact formation process. 
Practical implications: In pursuing the purpose of increasing the efficiency (η) of industrial crystalline 
solar cells to reduce costs of PV electricity, optimalization of contacts of silicon photocells is 
interesting.   
Originality/value:  The effect of co-firing on electrical properties of silver pastes to include nano - paste 
was investigated. 

 
1.188 
Synthesis and characterization of carbon nanotubes decorated with platinum nanoparticles 
Dobrzanski L.A. (Gliwice, Poland), Pawlyta M. (Gliwice, Poland), Krzton A. (Gliwice, Poland), Liszka 
B. (Gliwice, Poland), Labisz K. (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: CNT were grown by chemical vapour deposition (CVD) by the 
catalytic decomposition of CO. To improve metal deposition onto CNTs the purification procedure with 
a mixture of concentrated HNO3–H2SO4 and H2O2 reduction reagent was applied. CNT–nanocrystal 
composite was fabricated by direct deposition of nanoparticles onto the surface of CNTs. Chemical 
composition and crystallographic structure of the obtained Pt/CNT composites were confirmed by 
energy dispersive X-ray spectroscopy (EDS) and by X-ray diffraction (XRD) measurements, while 
transmission (TEM) and scanning electron microscopy (SEM) were used for characterization of the 
morphology of composite as well as the distribution of nanocrystals on the CNTs surfaces.  
Findings: High efficiency of proposed method was confirmed as well as possibility of the coating of Pt 
nanoparticles onto CNTs, without aggregation of these particles.  
Research limitations/implications: Many others noble metals such as palladium, platinum, gold and 
iridium can be used for deposition on the CNTs using described procedure. 
Practical implications: Obtained material can be employed in constructing various electrochemical 
sensors. As a result of increasing of the surface area of Pt caused by the reduction of the size of used 
particles, fabricated sensor may be characterized by higher sensitivity.  
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1.167 
Constructional model of internal oesophageal prosthesis 
Dobrzanski L.A. (Gliwice, Poland), Pusz A. (Gliwice, Poland), Nowak A.J. (Gliwice, Poland), 
Gorniak M. (Gliwice, Poland) 

Purpose: The aim of this work is to study of constructional model of internal prosthesis of oesophagus 
with determined functional features; the prosthesis will replace the upper part of the digestive system – 
the oesophagus. 
Design/methodology/approach: Constructional model of internal prosthesis of oesophagus was 
worked out in the basis of physiological build of oesophagus considering surgical techniques. 
Findings: Development of optimal constructional model of internal prosthesis of oesophagus 
considering functional features and surgical techniques. 
Research limitations/implications: Developed constructional model of modern, internal prosthesis of the 
human oesophagus will be used to design the manufacturing technology and to manufacture given prosthesis. 
Originality/value:  Worked out construction is the part of the research project realized by authors, that 
will result in cognitive, constructional and technological effects, but first of all, it will enable the real 
help very sick people. 

 
1.60 
Properties of Ti(B,N) coatings deposited onto cemented carbides and sialon tool ceramics 
Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), Golombek K. (Gliwice, Poland), 
Pancielejko M. (Koszalin, Poland) 

Purpose: The aim of this paper was to investigate mechanical properties both of sintered carbides WC-
Co type and sialon tool ceramics with wear resistance ternary coatings Ti(B,N) type deposited by the 
cathodes arc evaporation process (CAE-PVD). 
Design/methodology/approach: The microhardness tests of coatings were made using the ultra 
microhardness tester. The grain size of investigated coatings was determined by the Scherrer method. 
Tests of the coatings adhesion to a substrate material were made using the scratch test. There was 
investigated the roughness of both uncoated and coated surface multi-point inserts. Wear mechanism 
observations, after the scratch test, were carried out by the scanning electron microscope with EDS 
attachment. 
Findings: This paper presents that studied PVD coatings deposited on sintered carbides and sialon tool 
ceramics have an effect on increasing hardness surface of tools. Moreover, the results achieved after the 
investigation shown that a coat obtaining on tool ceramics has bigger grains and a smaller adhesion to 
substrate rather than a coat on sintered carbides. Furthermore, the investigations were shown that both 
single and double-sided delamination was a principal defect mechanism during the scratch test. 
Practical implications: The gradient Ti(B,N) coating carried out on multi point inserts (made on 
sintered carbides WC-Co type) 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 gradient Ti(B,N) nanocrystaline coatings 
deposited by CAE-PVD method on sintered carbides and sialon tool ceramics. 
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1.179 
Ti(C,N) and (Ti,Al)N hard wear resistant coatings 
Dobrzanski L.A. (Gliwice, Poland), Zukowska L. (Gliwice, Poland), Kwasny W. (Gliwice, Poland), 
Mikula J. (Gliwice, Poland), Golombek K. (Gliwice, Poland) 

Purpose: Investigation the influence of kind of PVD coatings structure (homogenous or gradient) on 
properties of deposited tool materials: cemented carbides and cermets. 
Design/methodology/approach: Analysis of the structure, analysis of the mechanical and functional 
properties: surface roughness, microhardness tests, scratch tests, cutting tests. The Ti(C,N) gradient 
coating was investigated by XPS method with multifunctional PHI 5700/660 spectrometer. The 
characteristic of surface region coating were determined from XPS depth profile. X-ray qualitative phase 
analysis and the grazing incidence X-ray diffraction method (GIXRD) was employed to collect the 
detailed information about phase composition of investigated material’s surface layer. Microstructural of 
investigations substrates and coatings by transmission electron miocroscopy (TEM) were done. 
Findings: Results of the investigation the influence of PVD coatings structure (homogenous or 
gradient) and kind on properties of coated tool materials: cemented carbides and cermets are given in 
the paper. Coatings are characterized by dense, compact structure, there have been identified no pores, 
fractures and discontinuities. The coatings were deposited uniformly onto the investigated substrate 
materials and show a characteristic columnar, fine-graded structure. The results of roughness, 
microhardness and cutting tests confirm the advantages of the PVD coatings. The coatings deposited 
onto the investigated substrates are characterised by good adhesion and causes increasing of wear 
resistance. The grazing incidence X-ray diffraction method (GIXRD) in the investigated coatings were 
used to describe the structure and gradient character of the coatings. 
Practical implications: Deposition of hard, thin, gradient coatings on materials surface by PVD 
method features one of the most intensely developed directions of improvement of the working 
properties of materials. 
Originality/value:  New techniques of gradient coatings deposition is one of the most spectacular aspect 
of the materials engineering development in the last years. The grazing incidence X-ray diffraction 
method (GIXRD) in the investigated coatings were used to describe the gradient character of the coatings. 

 
1.176 
Aspects of improving the organization directed to the quality 
Dudek-Burlikowska M. (Gliwice, Poland) 

Purpose: A new approach for organization connected with system approach, process approach, quality 
improvement has been presented. 
Design/methodology/approach: The possibility of estimation of organization quality is connected with 
system approach and improvement in organization. Interdependence of quality rules and quality 
methods in management processes has been taken into account. 
Findings: At the present time the enterprises should manage and control all its activities in systematic 
way. Such kind of strategy will enable to achieve success for these companies. 
Research limitations/implications: Described system approach, quality management principles can be 
employed in company. The possibility of improvement of organization with certificated Quality 
Management System has been presented. 
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Practical implications: Analytical Model of the Quality Evaluation of the Business Administration can 
be used in company for evaluation of the quality indicator of organization directed to the quality. 
Originality/value:  Describing and estimating the level of organization quality with usage of Analytical 
Model of the Quality Evaluation of the Business Administration has been presented. This method is a 
propose of new strategy of efficiency and efficiencies activities of all organization. 

 
1.35 
A study on the UNDEX cup forming 
El-Mokadem A.E. (Cairo, Egypt), Wifi A.S. (Cairo, Egypt), Salama I.M. (Cairo, Egypt) 

Purpose: This work investigates the use of the underwater explosion (UNDEX) for the free and plug 
assisted cup forming processes. 
Design/methodology/approach: A 3D finite element model is built to simulate the process of the 
UNDEX cup forming using ABAQUS finite element code. Johnson-Cook (JC) material plasticity model 
is used to represent strain rate sensitivity of the used materials. Johnson- Cook damage criterion is 
employed to detect the onset of damage in the cup forming process. 
Findings: Both relatively hard and soft plugs are considered and the effects of using different plug 
materials on cup profile, strains and the limiting drawing ratios are given. The onset of damage in this 
process is also indicated. The results suggest that a relatively hard plug can enhance the control of the 
cup shape and the uniformity of strain distribution leading to increased limiting drawing ratio. 
Research limitations/implications: This work suggests a methodology for the prediction of shape, 
different strain distribution, the limiting drawing ratio and the energy required for UNDEX cup forming 
process. 
Practical implications: This study could be useful in non-conventional high energy rate forming industry. 
Originality/value:  The study reveals the possibility of producing flat-bottomed cup by the relatively 
hard plug assisted UNDEX forming technique. 

 
1.181 
Wear of plasma nitrided and nitrocarburized AISI 316L austenitic stainless steel 
Fernandes F.A.P. (Sao Carlos, Brazil), Heck S.C. (Sao Carlos, Brazil), Pereira R.G. (Sao Carlos, 
Brazil), Lombardi-Neto A. (Franca, Brazil), Totten G.E. (Portland, United States), Casteletti L.C. (Sao 
Carlos, Brazil) 

Purpose the purpose of the work is to compare the wear resistance, in dry and lubricated conditions, of 
AISI 316L austenitic stainless steel samples that were plasma nitrided or nitrocarburized at 450°C for 5 
and 10h respectively. 
Design/methodology/approach: Hardness and wear resistance of austenitic stainless steel can be 
increased substantially, without losing corrosion resistance, by plasma nitriding or nitrocarburizing 
surface treatments. In this work, AISI 316L austenitic stainless steel was plasma nitrided and 
nitrocarburized at 450°C, for 5 and 10h respectively.  
Findings: The obtained layers were characterized by optical microscopy, X-ray diffraction, 
microhardness and micro-wear tests in dry and lubricated conditions. Optical microscopy and X-ray 
diffraction analysis demonstrated that the nitrided layer is homogeneous and primarily composed of 
nitrogen rich expanded austenite with a thickness of about 15µm. Nitrocarburized samples exhibited an 
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external layer of chromium and iron compounds and a sub-layer of expanded austenite with a total 
thickness of 45µm. Microhardness profiles showed that the hardness near to the surface was close to 
1100HV for nitriding and 1300HV for nitrocarburizing. Plasma nitrided and nitrocarburized layers 
exhibited substantial wear reduction in dry and lubricated test conditions. The use of a lubricant oil 
reduces wear by a factor of approximately 200 compared to the dry test results. 
Research limitations/implications: The plasma nitrided layer yielded the best wear performance in 
both dry and lubricated conditions. 
Originality/value: Plasma nitriding resulted in the best wear performance when compared with 
nitrocarburizing in dry and lubricated sliding which is probably due to reduced layer fragility. 

 
1.142 
An introduction to the hybrid simulation – the conception of the simulation system 
Foit K. (Gliwice, Poland) 

Purpose: of this paper: The aim of this paper is to present a simple hybrid simulation system, which is 
composed of virtual reality software and a mathematically oriented application. From the engineer’s 
point of view, an important possibility is to link together the mathematical software programs with these 
for creating presentation graphics or virtual reality, in order to create a simulation system with the large 
customisability. 
Design/methodology/approach: The coupling of mathematical and virtual reality system can be done 
in several different ways, using mechanisms for the Interprocess Communication. 
Findings: It has been assumed that EonX control will be used in a program conceptually similar to the 
EON Viewer, but equipped with support of basic interprocess communication interfaces in order to 
maximize flexibility and possibility of data exchange with different applications. 
Research limitations/implications: The one of specific requirements is to create an appropriate virtual 
world in EON Studio with use of external events nodes. 
Practical implications: The simple application named SockED has been created for testing purposes. 
The SockED application, which is hosting EonX control, acts as DDE server. As an external application 
any mathematical program that supports the DDE communication can be used (eg. Microsoft Excel, 
Matlab). There is also theoretical possibility of use the Programmable Logic Controller in similar 
manner like in case of SCADA application, but this case was not tested yet. 
Originality/value:  There is no program on the market that allows complicated mathematical 
computation along with high resolution, 3D presentation graphics. The creation of SockED application 
allowed combining a mathematical program with the powerful graphics engine from EON Reality. 

 
1.144 
Cost calculation of constructions series of types 
Gendarz P. (Gliwice, Poland), Cielniak M. (Gliwice, Poland) 

Purpose: The main aim of research was to elaborate methods to estimate costs in construction series of 
types production process.  
Design/methodology/approach: Based on manufacturing cost of one element it is possible to 
determine cost of other elements belonged to the same construction series of types. The four main cost 
estimating methods were distinguished. The first method is feature-based. The technological operations 
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are dedicated to specified pieces of element. Cost manufacturing of every piece is specified. Based on 
elementary costs the manufacturing cost of whole part is calculated. The second method uses 
construction similarity theory. The selected part manufacturing costs are functionally depended on main 
part manufacturing costs. The CAM method is based on time calculation from manufacturing process 
simulation. The simplified method uses normalized masses of analyzed parts pieces. The balance 
coefficients of those pieces are specified.  
Findings: Manufacturing cost estimation methods were analyzed. Those methods are based on 
construction and manufacturing technology. The main conclusion is that CAM method is most accurate.  
Research limitations/implications: The CAM method is limited to analyze only manufacturing 
process based on numerically controlled machines. The Feature-based method require developed 
database for analyzed part family.  
Practical implications: Presented method was applied in hydraulic props manufacturing cost analysis.  
Originality/value: Described analysis puts together and compares different cost estimating methods 
which allows choosing most suitable method for analyzed manufacturing process.  

 
1.145 
Refurbishing technologies of hydraulic actuators applied in mining industry  
Gendarz P. (Gliwice, Poland), Janik W. (Gliwice, Poland) 

Purpose: Mainly, future design and manufacturing processes should be oriented to refurbishing and 
overhaul, such as mining machines, hydraulics, military industry, heavy industry products, etc.. This 
paper shows method which can improve indirectly profitability also in environment protection area.  
Design/methodology/approach: Methodology that solves refurbishing and overhaul problem of 
application, is based on CAD/CAM integration, and predicts possibility to even prepare design for 
refurbishing. With help of reverse engineering techniques, also exist approach to refurbish elements that 
has no overhaul documentation prepared before.  
Findings: Preparation of overhaul documentation for families of constructions, should be computer 
aided with use of prepared dedicated software. Time need to prepare refurbishing technology, can be 
considerably reduced.  
Research limitations/implications: Refurbishing and overhaul in existence cycle of product should 
have same rights as technology or design processes. Future development of new refurbishing 
technologies should be prepared in software combined with CAD/CAM modules used in advanced CAE 
programs.  
Practical implications: Mining industry after possible initiate refurbishing methods, can extend exploit 
time of exerted machines. Simultaneously producers of mining machines and equipment, after bringing 
in design for refurbishing strategy in to production, can enhance economical profits from maintenance 
and service time prolongation.  
Originality/value: For last twenty years no development in area of patents were noticed. That came 
with increase of consumption strategy progressed by produces. Presented method solves issues of 
materials raise in prices and relatively short time of maintenance and service time period. New 
workstations in industry can be created with application of the method.  
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1.53 
Performance properties and structure of electrochemically aged polypropylene with dye addition  
Gnatowski A. (Czestochowa, Poland), Wawrzyniak J. (Czestochowa, Poland), Jaruga T. (Czestochowa, 
Poland) 
Purpose: Determination of the influence of a dye addition and electrochemical ageing on the change of 
dynamic mechanical properties, investigated by DMTA method for samples made of polypropylene was 
the aim of this work. The investigation of crystallinity degree using DSC method as well as the 
investigation of the structure using optical microscopy have been made. Hardness by ball indentation 
method, Shore hardness, Vicat softening point and water absorptivity were tested. 
Design/methodology/approach: Investigation using DMTA method was carried out for samples 
subjected to one-axial bending. The change in the value of the storage modulus E’ and the mechanical 
loss factor (tangent δ) in function of the temperature and oscillation frequency in DMTA tests were 
determined. In order to verify the change of thermal properties of PP with 2% of dye addition, before 
and after electrochemical ageing, the investigation using DSC method was made. 
Findings: Higher values of the storage modulus occurred for the samples with dye addition. The 
crystallinity degree values were lower for the samples after electrochemical ageing. It was found that 
electrochemical ageing results in decrease in hardness values and Vicat softening temperature while 
increase in water absorptivity was noticed. 
Research limitations/implications: Dynamic properties of polypropylene with the dye addition were 
determined in one-axial bending test. In real application, the parts manufactured from this material can 
be subjected to more complex load. 
Practical implications: The investigation results let know about dyed polypropylene behaviour after 
ageing, what can be useful in practice, when selecting the material for parts that will have to work in 
conditions of electrochemical ageing. 
Originality/value:  In order to estimate the polymer behaviour in different thermal conditions, 
dependences of the storage modulus and the mechanical loss factor were determined in function of 
temperature in one-axial bending. 

 
1.154 
Morphological features of retained austenite in thermo-mechanically processed C-Mn-Si-Al-Nb-
Ti multiphase steel 
Grajcar A. (Gliwice, Poland) 

Purpose: The aim of the paper is to determine the influence of isothermal bainitic transformation 
temperature on morphological features and a fraction of retained austenite in a new-developed thermo-
mechanically processed C-Mn-Si-Al-Nb-Ti multiphase steel. 
Design/methodology/approach: The thermo-mechanical processing was realized in a multi-stage 
compression test by the use of the Gleeble thermomechanical simulator. The steel was isothermally held 
for 600 s in a bainitic transformation temperature range of 250 to 500°C. A fraction and stereological 
parameters of retained austenite were determined by a computer image analyser using an optical 
microscope. The details of the retained austenite morphology were revealed in a scanning electron 
microscope and using EBSD technique. 
Findings: The maximum fraction of retained austenite (above 14%) was obtained for the temperatures 
of isothermal bainitic transformation from 400 to 450°C. Below 350°C, the largest grains of retained 
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austenite located in a ferritic matrix transform to martensite and its fraction estimated by the use of 
computer image analysis is too high compared to X-ray investigations. Blocky, irregular grains located 
in a ferritic matrix are a main structural constituent of retained austenite in a temperature range up to 
350°C. Increasing the isothermal holding temperature to a range of 400-450°C results in increasing a 
fraction of fine blocky and layer regions of the γ phase. 
Research limitations/implications: To describe in detail morphological features of retained austenite 
in fine-grained multiphase structures, a combination of different methods characterized by various 
resolution is necessary. 
Practical implications: The revealed morphological features of retained austenite are of great 
importance for mechanical stability of this phase during cold straining, affecting mechanical properties 
of advanced TRIP-assisted steels. 
Originality/value:  Combined colour etching, scanning electron microscopy and EBSD (Electron 
Backscattered Diffraction) methods were applied to characterize retained austenite in a modern group of 
thermomechanically processed TRIP steels with Nb and Ti microadditions. 

 
1.42 
Corrosion resistance of high-manganese austenitic steels 
Grajcar A. (Gliwice, Poland), Kolodziej S. (Gliwice, Poland), Krukiewicz W. (Gliwice, Poland) 

Purpose: The aim of the paper is to compare the corrosion resistance of two new-developed high-
manganese austenitic steels in 1N H2SO4 and 3.5% NaCl solutions. 
Design/methodology/approach: The steels used for the investigation were thermo-mechanically rolled 
and then solution heat-treated from a temperature of 850°C. Corrosion resistance of investigated steels 
was examined using the immersion test. The specimens were weighed and dipped in the prepared 
solutions for 100 h. After the test, the percentage weight loss was calculated. The metallographic 
investigations of corrosion damages included light and scanning electron microscope observations both 
in the polished and etched states. 
Findings: It was found that after the thermo-mechanical processing one steel is characterized by an 
austenitic structure with numerous annealing twins, whereas in the second steel ε and α’ martensite 
plates in an austenitic matrix were observed. According to the results of the immersion tests it was 
found that the examined steels exhibit a comparable corrosion resistance. They show very poor 
corrosion resistance in H2SO4 solution and low corrosion resistance in NaCl medium. The weight loss 
in chloride solution is much lower, what is explained by different corrosion mechanisms. In both the 
solutions, the intensive general corrosion and corrosion pitting were observed. In acidic medium they 
are created in a way of hydrogen depolarization and in NaCl in the way of oxygen depolarization. 
Research limitations/implications: To investigate in more detail the corrosion behaviour of high-
manganese austenitic steels, the investigations should include polarization tests and an analysis of 
corrosion products. 
Practical implications: The obtained results can be used to search for the appropriate way of 
improving the corrosion resistance of high-manganese steels with a single-phase austenitic structure as 
well as the austenite structure containing ε and α’ martensite. 
Originality/value:  The corrosion resistance of two types of advanced high-strength high-manganese 
austenitic steels with different initial structures was compared in acidic and chloride solutions. 
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1.126 
Mechanical properties of ultra-fine grain titanium 
Greger M. (Ostrava, Czech Republic), Widomska M. (Ostrava, Czech Republic), Kander L. (Ostrava, 
Czech Republic) 

Purpose: The main goal of the presented paper was to describe deformation behaviour of the 
commercial purity titanium during the ECAP method. Attention was paid particularly on reached 
mechanical properties of above mentioned material. 
Design/methodology/approach: Design of experiments rested in extrusion at temperature in range from room 
temperature up to 280°C. The way of approach was planned in investigation of imposed strain accumulation 
ability. Among used methods for determination of intended aims were tensile tests, TEM, SEM.  
Findings: Depending on imposed strain (e = 2 up to 8) was found that mechanical properties (namely 
tensile strength) have increased up to 960 MPa.  
Research limitations/implications: Developed ECAP process enables controlling morphology of 
microstructural constituents and workability of commercially pure titanium. 
Practical applications: Obtained findings may be used in process of preparing materials for medical 
application such as dental application where is very important factor their sensitivity to strain.  
Original/value:  Value of paper is mainly in observed findings that can be used in determination of 
process conditions at submicro or ultra-fine crystalline materials. 

 
1.74 
Influence of thermal activation on the changes of mechanical properties and tensile fracture 
morphology surface of Ni-base metallic glasses 
Griner S. (Gliwice, Poland), Poloczek T. (Netphen-Deuz, Germany), Nowosielski R. (Gliwice, Poland) 

Purpose: The paper presents a structural relaxation and crystallization process of 
Ni68.7Cr6.6Fe2.65Si7.8B14C0.25 metallic glasses. The Ni68.7Cr6.6Fe2.65Si7.8B14C0.25 metallic glasses were 
produced by the CBMS method for two different conditions of casting at different cooling rate. 
Design/methodology/approach: The relaxation and crystallization of Ni68.7Cr6.6Fe2.65Si7.8B14C0.25  
metallic glasses by methods: mechanical tests, scanning electron microscopy (SEM) and internal 
friction (IF) were studied. 
Findings: The investigation showed that conditions of vitrification (different, but higher than critical 
cooling rate) influence on different course of elementary structural relaxation processes during thermal 
activation. 
Research limitations/implications: The differences in temperature of the beginning of elementary 
relaxation processes and crystallization processes of alloy, in relation to strip thickness were disclosed. 
Practical implications: The course of relaxation processes can be used for analysis of thermal stability 
of metallic glasses. 
Originality/value:  The paper presents those conditions of vitrification influence on different course 
structural relaxation processes during thermal activation. 
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1.98 
Parameter identification of a full-car model for active suspension design 
Guida D.G. (Fisciano, Italy), Nilvetti F.N. (Fisciano, Italy), Pappalardo C.M. (Fisciano, Italy) 

Purpose: A method for identifying parameters of a full-car model for active suspension design. 
Design/methodology/approach: The method is based on ERA/OKID identification procedure 
developed by Juang. 
Findings: Numerical results show a good agreement with real system parameters. 
Research limitations/implications: Results show that this method works well only with a high signal-
to-noise ratio. 
Practical implications: This method can be used as an aid to active suspension design. 
Originality/value:  This procedure has been tested on the full-car model of suspension system in two 
cases: full-state measurements and not full-state measurements. 

 
1.99 
Dry friction of bearings on dynamics and control of an inverted pendulum 
Guida D.G. (Fisciano, Italy), Nilvetti F.N. (Fisciano, Italy), Pappalardo C.M. (Fisciano, Italy) 

Purpose: Investigation of dry friction parameters on the control system of a cart pendulum. 
Design/methodology/approach: A geometrical approach has been used to analyze the influence of 
bearing friction on the cart-pendulum dynamics. This approach was developed by one of authors  in the 
paper “Influence of the Variation between Static and Kinetic Friction on Stick-Slip Instability” 
pubblished by WEAR 1993. 
Findings: Relations that allow us to evaluate how the friction parameters of bearings influence the 
performances of the control system of a cart-pendulum. 
Research limitations/implications: The “a priori knowing” of friction parameters is the intrinsic 
limitation of this method. 
Originality/value:  A novel methodology for designing of  more effective control systems. 

 
1.44 
Micro-forming of Al-Si foil  
Haga T. (Osaka, Japan), Inoue K. (Osaka, Japan), Watari H. (Gunma, Japan) 

Purpose: of this paper is as below. The investigation of the ability of the cold micro-forming of non-
metallic glass was purpose. The grain of the rapidly solidified aluminium alloy became fine. The 
aluminium alloy foil with fine grain was used, and the investigation of the micro-formability of this 
alloy was investigated. Moreover, increase of the forming speed was investigated. The increase of the 
forming speed was purpose of this study, too. 
Design/methodology/approach: The nozzle pressing melt spinning method was used to attain the rapid 
solidification of the non-metallic grass. The Al-14mass%Si, which is hyper eutectic but is close to eutectic, 
was used. The roll contact surface was formed by V-groove. The cold rolling was adopted for forming. The 
V-groove was machined at the roll surface. The micro-forming was operated at the cold work.  
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Findings: Micro-forming of the crystal aluminium alloy was able by the cold work. The forming speed 
was 0.04S to form 10 µm height. The forming speed could be drastically increased.  
Research limitations/implications: The angle of the V-groove, which was used in the present study, was 
only 60 degrees. The effect of the groove angle on the protrusion-height was not clear. The used material 
was only the Al-14mass%Si. Relationship between the material and protrusion-height was not clear. 
Practical implications: The die for the micro-forming of the resin could be made from economy 
material by the conventional cold rolling process at short time. Therefore, the mass production of the 
economy die for resin may be obtained. 
Originality/value:  The micro-forming of the rapidly solidified non-metallic glass by cold work was original. 

 
1.160 
Studying of polyoxadiazole with Si atom in the backbone 
Hajduk B. (Gliwice, Poland), Jarka P. (Gliwice, Poland), Weszka J. (Gliwice, Poland), Bruma M. 
(Ghica Voda, Romania), Jarusik J. (Zabrze, Poland), Chwastek M. (Gliwice, Poland), Mankowski D. 
(Gliwice, Poland) 

Purpose: The aim of this paper is to show properties of spin-coated thin films of new polymer having 
silicon atom in the backbone. This amorphous polymer has appeared to be applied as active films in 
organic devices (as OLED).  
Design/methodology/approach: Thin films of 4-(diphenyl(4-(4-(5-(p-tolyoxy)phenyl)-1,3,4-oxadiazol-
2-yl)phenyloamino)methyl)-phenyl)silyl)-1-methylbenzamide (Oxad–Si-B) were obtained by spin-
coating method. The methodology of preparing was changing of technological parameters such as 
solution concentration and spinning rate V. The films were deposited with five spinning rates. 
Findings: Such technological parameters as spinning rate and solution concentration has appeared to  
influence optical properties of thin films. These parameters were found to influence  surface 
morphology and UV-Vis absorption spectra of thin films. 
Research limitations/implications: The optical properties of obtained films will allow further 
researches of this polymer. Its optical properties allow carrying of electrical measurements, which will  
be carried out in the nearest time. 
Practical implications: The value of Oxad-Si (B) energy gap suggests its luminescent properties and 
applications of this material as active film in optoelectronic devices. 
Originality/value:  The goal of this paper is to show optical properties of thin films prepared with most 
optimal technology conditions. 

 
1.185 
Comparing of optical properties and morphology of polyoxadiazoles with CF3 groups 
Hajduk B. (Gliwice, Poland), Jarka P. (Gliwice, Poland), Weszka J. (Gliwice, Poland), Bruma M. 
(Ghica Voda, Romania), Jurusik J. (Zabrze, Poland), Chwastek M. (Gliwice, Poland), Mankowski D. 
(Gliwice, Poland) 

Purpose: The aim of this paper is to compare optical properties of 4-(1,1,1,3,3,3-hexafluoro-2(-4(-3(4-
(5-(4-m-tolyoxy)phenyl)-1,3,4-oxadiazol-2-yl)phenoxy)phenylcarbomyl)phenyl)propan2-yl)-N-
methylbenzamide (Oxad 6F-D) and 4-(1,1,1,3,3,3-hexafluoro-2(-4-(4-(4-(5-(4-(p-tolyoxy)phenyl)-
1,3,4-oxadiazol-2-yl)phenoxycarbaomyl)phenyl)propan-2-yl)-N-methylbenzamide (Oxad 6F-E). 
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Design/methodology/approach: The Oxad 6F polymer thin films were deposited onto glass and KBr 
substrates by spin–coating method under different technological conditions. 
Findings: The spinning rate V and solution concentration C influenced optical properties of Oxad 6F-D 
and Oxad 6F-E thin films. The goal of this paper is to show differences in properties of these polymers. 
Research limitations/implications: The electrical and luminescent properties of Oxad 6F polymers 
will be carried out in the nearest time. 
The different properties of these polymers are caused by benzene position in the polymer chain, two 
aromatic rings are in meta-position in Oxad 6F-D and all benzene rings are in para-positions in Oxad 
6F–E. 
Practical implications: Thin films of Oxad 6F-D and Oxad 6F-E are good potential material for 
applications in polymer optoelectronic devices. 
Originality/value:  The aim of this paper is to describe the optical properties of Oxad 6F polymers 
prepared under different technological conditions. 

 
1.27 
Exploring laser-guided metal deposition through a microbe metabolite 
Hocheng H. (Tsing Hua, Taiwan), Chang K.E. (Tsing Hua, Taiwan), Chang J.H. (Tsing Hua, Taiwan), 
Wang J.C. (Tsing Hua, Taiwan) 

Purpose: The purpose of the paper is to describe exploring laser-guided metal deposition through a 
microbe metabolite. 
Design/methodology/approach: A maskless micro-fabrication of laser-guided deposition process 
through the metabolite of Acidophilic bacteria Thiobacillus ferrooxidans (T.f.) is explored. 
Findings: The authors have conducted an analysis of the metal deposition process using the point 
thermal-source of the Nd:YAG laser through the metabolite of Acidophilic bacteria Thiobacillus. An 
analytical model adopting the moving point heat source on the substrate and heat transfer conditions is 
presented. The thermal field generated by the laser input energy is investigated. 
Practical implications: Though the mechanism of the laser-assisted deposition process is not fully 
revealed by biologist yet, the current model provides a means of control of the line deposition of metals. 
Originality/value:  Based on the fundamental knowledge of how the line width varies with laser power 
and scanning speed, more investigation of the mini-scale heat convection and the threshold temperature 
of chemical reaction is expected in the future for further understanding of this novel metal deposition 
method triggered and written by laser. 

 
1.47 
Development of cartilage conduction hearing aid 
Hosoi H. (Kashihara, Japan), Yanai S. (Kashihara, Japan), Nishimura T. (Kashihara, Japan), 
Sakaguchi T. (Kashihara, Japan), Iwakura T. (Kokubunji, Japan), Yoshino K. (Shiroishi, Japan) 

Purpose: The potential demand for hearing aids is increasing in accordance with aging of populations 
in many developed countries. Because certain patients cannot use air conduction hearing aids, they 
usually use bone conduction hearing aids. However, bone does not transmit sound as efficiently as air, 
and bone conduction hearing aids require surgery (bone anchored hearing aid) or great pressure to the 
skull. The first purpose of this study is to examine the efficacy of a new sound conduction pathway via 



 
Abstracts 69 
 

 
 

the cartilage. The second purpose is to develop a hearing aid with a cartilage conduction transducer for 
patients who cannot use regular air conduction hearing aids. 
Design/methodology/approach: We examined the hearing ability of a patient with atresia of both 
external auditory meatuses via three kinds of conduction pathways (air, bone, and cartilage). After the 
best position for the cartilage conduction transducer was found, audiometric evaluation was performed 
for his left ear with an insertion earphone (air conduction), a bone conduction transducer, and a cartilage 
conduction transducer. Then we made a new hearing aid using cartilage conduction and got subjective 
data from the patients. 
Findings: The tragal cartilage was the best position for the cartilage conduction transducer. The 
patient’s mean hearing levels were 58.3 dBHL, 6.7 dBHL, and 3.3 dBHL for air conduction, bone 
conduction, and cartilage conduction respectively. The hearing ability of the patients obtained from the 
cartilage conduction hearing aid was comparable to those from the bone conduction hearing aid. 
Practical implications: Hearing levels using cartilage conduction are very similar to those via bone 
conduction. Cartilage conduction hearing aids may overcome the practical disadvantages of bone 
conduction hearing aids such as pain and the need for surgery. 
Originality/value:  We have clarified the efficacy of the cartilage conduction pathway and developed a 
prototype ‘cartilage conduction hearing aid’, which is the first hearing aid to use sound transmission via 
cartilage. 

 
1.36 
Weldability of 440MPa galvanized steel with inverter DC resistance spot welding process 
Hwang I.H. (Incheon, Korea), Yoon H.J. (Soul, Korea), Kang M.J. (Incheon, Korea), Kim D.C. 
(Incheon, Korea) 

Purpose: This paper comparatively analyzes resistance spot weldability depending on whether or not 
440 MPa-grade steel is galvanized at inverter DC spot welding. 
Design/methodology/approach: To compare the resistance spot weldability depending on whether or 
not the steel is galvanized, an inverter DC welding system was designed. Then, using this system, both 
tensile strength testing and macro-section testing were conducted on SPRC440 (uncoated steel) and 
SGARC440 (galvanized steel), and weldability was evaluated. Suitable welding conditions were 
calculated using the resistance spot welding variables such as electrode force, welding time and lobe 
diagram on the welding current. The low limit of the lobe diagram was set to the low limit of the tensile 
strength of 440 MPa-grade steel while the high limit was set depending on whether or not expulsion was 
detected. 
Findings: Compared to uncoated steel, galvanized steel had lower suitable welding current conditions 
and a narrower lobe diagram. 
Research limitations/implications: This paper compared resistance spot weldability and lobe diagram 
depending on whether or not 440 MPa-grade steel is galvanized. 
Practical implications: This paper confirms the weldability of galvanized steel by comparing 
resistance spot weldability depending on whether or not steel is galvanized. 
Originality/value:  For analysis of resistance spot weldability depending on whether or not steel is 
galvanized, weldability was compared between SPRC440 (uncoated steel) and SGARC440 (galvanized 
steel) under the same welding conditions. As a result, compared to uncoated steel, galvanized steel had 
lower suitable welding current conditions and a narrower lobe diagram. 
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1.30 
Development and evaluation of the load cell for human body damage evaluation 
Ito Y.I. (Obu, Japan), Nemoto N.T. (Obu, Japan), Ogura T.O. (Tsu, Japan), Toda H.T. (Tsu, Japan), 
Yamashita H.Y. (Tokyo, Japan), Nishii T.N. (Obu, Japan), Oshimoto Y.O. (Obu, Japan), Matsuura H.M. 
(Obu, Japan), Shimamoto A.S. (Fukaya, Japan) 

Purpose: In Japan which entered the aged society, elderly people's fracture prevention is an important 
theme. However, evaluation of the dynamic load based on human body damages is not fully performed. It 
is one of the reasons that the sensor which measures dynamic load simple and correctly does not exist. 
Another reason is that the impact-absorbing characteristic of soft tissues, such as muscles and fat, is 
unknown. The purpose of this research is development of the load cell for human body damage 
evaluation. Furthermore, the impact-absorbing characteristic of soft tissue was examined by the load cell.  
Design/methodology/approach: We developed the load cell for human body damage evaluation with a 
large load measurement part by many strain gauges. The dynamic calibration by the "Levitation Mass 
Method" was performed to the developed load cell. Furthermore, the impact-absorbing characteristic of 
soft tissue was measured by the weight drop test.  
Findings: It was verified that the load cell for human body damage evaluation is effective in fracture 
load evaluation of the thick part of soft tissues, such as the leg, the arms, and the hips. Moreover, we 
discovered that reduction of the soft tissue by aging caused the extreme rise of a fracture risk.  
Research limitations/implications: It is unknown whether a skull fracture risk can be correctly 
evaluated by the load cell which we developed. It is because the skull with thin soft tissue receives 
stress with high frequency.  
Practical implications: We made it possible to measure and evaluate easily the load which acts on a 
human body by inversion etc. by a load cell.  
Originality/value: The original point of this research is having made it possible to measure and 
evaluate dynamically the impact force which acts on a human body by the load cell which is a sensor 
for static load measurement. Moreover, it is very valuable in the orthopedics field that we advocated 
increase of the fracture risk by reduction in soft tissue. 

 
1.101 
The analysis of the electrode potential shift in the examination of plastic-covered metal fatigue 
strength 
Jamroziak K. (Wroclaw, Poland), Jargulinski W. (Wroclaw, Poland) 

Purpose: A development of methodology of adhesive force measuring, and at the same time an 
estimation of its value change in the specifically designated group of materials that are used in technical 
objects’ construction, requires defining the fatigue strength value changes. The one of the elements 
influencing adhesive force is electrode potential estimation in the relation to the function of adhesive 
force considering variable layers of the coatings. 
Design/methodology/approach: This paper describes an issue of electrode potential shift influence on 
metals’ fatigue strength. The issue was presented based on the literature and conducted tests. 
Findings: The results of the examinations concern electrode potential shift influence on adhesion 
forces’ increase in the materials covered with various coatings in relation to a defined coating thickness. 
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Research limitations/implications: After earlier made tests, when it was forecast that electrode 
potential influences an increase in fatigue strength. It was formulated for verification of the assumed 
hypothesis. The tests were conducted on samples of selected metals coated with various configurations 
of layers. The methodology was limited to the measurement of the research results with a single kind of 
demonstration (standard) electrode. 
Practical implications: The results of the tests, in shape of charts representing the shift of electrode 
potential in relation to time, will allow the authors to resolve next research problem to describe a mechanism 
of hydrogen absorption by a metal base. This will allow to develop methodology of moist (damp) angle 
measure. The angle influences adhesion force that is responsible for an increase in fatigue strength. 
Originality/value:  The value of attained results will help to develop general assumptions for 
methodology of moist (damp) angle measure. 

 
1.40 
The art equipment for measuring the horse's heart rate 
Janzekovic M.J. (Hoce, Slovenia), Prisenk J.P. (Hoce, Slovenia), Mursec B.M. (Hoce, Slovenia), Vindis 
P.V. (Hoce, Slovenia), Stajnko S.D. (Hoce, Slovenia), Cus F.C. (Maribor, Slovenia) 

Purpose: Heart rate is a reliable indicator of the stress. Non-invasive methods have advantage over the 
methods that have a negative influence on the condition of an animal. When breeding sport horses, which 
undergo stressful training every day, it is required, from an ethical aspect, to monitor their capabilities by 
using most advanced electronic devices Polar Sport Tester and Polar Equine RS800cx G3. 
Design/methodology/approach: The original Polar ProTrainer 5 Equine edition software facilitates the 
analysis of individual training phases and gives the number of heart beats, average heart rate, average 
speed and distance covered in individual training phases. 
Findings: Heart rate increased, in warming up phase, from the value associated with a resting horse (30 to 40 
bpm) approximately in one minute, while, during the slow cooling down phase, ten minutes were required for 
the heart rate to reach the afore-mentioned value. During quick trotting heart rate are 112 heart beats per 
minute, while during steeplechase phase, it increased to the value of 160 to 170 heart beats per minute. 
Research limitations/implications: To receive heart rate without disturbances already we moisten the 
skin on the contact spots, using a mixture of water and electrolytes (Salvana Nutrilyt). Placing receiver 
on the saddle close by the T56H transmitter was the optimal choice. 
Practical implications: Modern equipment makes monitoring the horse’s heart rate accurately and to 
perform, safely and without disturbances, exercises required during training. It also checks the heart 
rate, which indicates the horse’s health.  
Originality/value:  Polar Sport Tester and Polar Equine RS800cx G3 are state of the art products that 
facilitate the receipt of the horse’s heart rate signals. The accuracy of the acquired results can be 
compared with those obtained with ECG measurements.  

 
1.21 
Expandable intramedullary nail – experimental biomechanical evaluation 
Kajzer A. (Gliwice, Poland), Kajzer W. (Gliwice, Poland), Marciniak J. (Gliwice, Poland) 

Purpose: The paper presents results of experimental analysis of femur and femur – expandable 
intramedullary nail system. The aim of the work was to determine displacement in three models. In 
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addition, the torsion of the system aiming at determining the moments depending on the torsional angle 
of the bone was carried out. 
Design/methodology/approach: Three femurs were selected for studies. The analysis was carried out 
on the femur – expandable intramedullary nail system. The influence of the loads and displacements on 
the bone – nail system on the results of experimental analysis was analysed. In order to carry out 
calculations, three models were selected: model I – bone without fracture gap, model II and III – femur 
with expansion intramedullary nails – fracture gap was located 100 mm under greater trochanter. The 
studies were performed on femur models produced by Swedish company Sawbones. The intramedullary 
„Fixion IM” nails (Ti-6Al-4V alloy) were implanted into the bone. Displacements of determinated 
models were being recorded from the sensors every 100 N from 10 N to 2000 N. 
Findings: The analyses showed the difference in displacements, depending on the selected models. 
Research limitations/implications: The limitations were connected with simplification of boundary 
conditions during analysis which were the result of the simplification of the models. While studying, 
muscles and ligaments supporting the bone in anatomic position were not taken into consideration. 
Instead, the system has been loaded with the axial force (compression). 
Practical implications: The obtained results can be useful in clinical practice. They can be applied in 
selection of stabilization methods or rehabilitation as well as in describing the biomechanical conditions 
connected with type of bone fracture obtained from medical imaging. 
Originality/value:  The work compares the values of displacement of characteristic points of femur 
(healthy – model I) with the femur – expandable intramedullary nail system (models II and III) with the 
applied force. In order to estimate the value of the torsional angle of the upper part in relation to the 
lower one depending on the applied force, the torsion of the model was conducted. On this basis, it was 
indicated a maximum moment in which the nail would not become loose in medullar canal. 

 
1.20 
FEM analysis of expandable intramedullary nails in healthy and osteoporotic femur 
Kajzer W. (Gliwice, Poland), Kajzer A. (Gliwice, Poland), Marciniak J. (Gliwice, Poland) 

Purpose: The paper presents the results of numerical analysis of expandable intramedullary nail – femur 
system in different states of healing. The aim of the research was to determine displacements, deformations 
and stresses occurring in a bone depending on the age of the patient and the extent level of osteoporosis. 
Design/methodology/approach: A femur was selected to numerical analysis. The analysis concerned the 
influence of the load and torsion of the system on the obtained results of displacements, deformations and 
reduced stresses. In order to make calculations, four models with different mechanical properties were 
chosen: model 1: femur with mechanical properties corresponding with a femur of a patient at the age of 16, 
model 2: with mechanical properties corresponding with a femur of a patient at the age of about 28, model 3: 
with mechanical properties corresponding with a femur of a patient at the age of about 20 and at the age of 
50 to 65 years old and model 4: with mechanical properties corresponding with a femur of a patient at the 
age above 70 or with osteoporosis. For the chosen model of intramedullary nail, mechanical properties of 
titan alloy Ti-6Al-4V were used. Two  load steps were analyzed: load step 1 in which simple axial load with 
a value ranging from 250 up to 1000 N simulating patient standing on one leg was used, and load step 2 – a 
torsion analyzing  loads that the nail is exposed to while walking. 
Findings: Conducted analysis of the system showed the difference in displacements, deformations and 
reduced stresses depending on assumed mechanical properties of femur and load step of the system. 
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Research limitations/implications: The limitations were connected with the necessity of simplifying 
the assumptions, which were associated with limitations caused by boundary conditions. In researches 4 
forces loading the femur axially were used: 1:  force  F = 250N, 2: with force F = 500N, 3: with force 
F= 750N and 4: with force F = 1000N and 5 values of angle displacement of the femur head were 
assumed: 1: angle displacement  φ = 1°, 2: φ = 5°, 3: φ = 10°, 4: φ = 15°, 5: φ = 20°. 
Practical implications: Obtained results can be applied in selection of stabilization methods of bone 
fragments and in forecasting biomechanical conditions depending on the age of patient and the state of 
his general conditions of bones. 
Originality/value:  The paper presents the displacement-deformation-stress characteristics of femur - 
expandable intramedullary nail system, using the Finite Elements Method (FEM) in the analysis. 

 
1.94 
Chosen aspects of knowledge management in enterprises 
Kania A. (Gliwice, Poland), Spilka M. (Gliwice, Poland) 

Purpose: In this article the important role of knowledge management in enterprises was presented. The 
knowledge and workers skills are the wealth and success source of organizations on the market. 
Design/methodology/approach: The paper shows definitions and types of knowledge, systems and 
models of knowledge management and directions of knowledge acquirement and development. 
Findings: In this article the analysis of role and function of knowledge management in modern 
enterprise on the basis of workers opinion poll, documentation review and conducted an interview in 
organization was carried out. 
Research limitations/implications: Knowledge management in contemporary enterprise is one of the 
key factors. It decides about its economic success. Because of that continuous learning, improvement 
and forming of system functioning in organization are the priority of enterprise. 
Practical implications: implications Nowadays, organisations achieve competitive supremacy through 
skilful knowledge management. For knowledge it was the strategic attribute to fulfil three properties. It 
must be: unique, possible for continuous improvement and difficult to fast copying and imitating. 
Originality/value:  In this article it was shown that knowledge management was the important field in 
organisation management. It is worth taking steps forward to improve information flow, arrange 
workers for job completion, work conditions and organisation image and efficiency. 

 
1.169 
Control of measurement equipment in the aspect of integrated quality management 
Karkoszka T. (Gliwice, Poland), Szewieczek D. (Gliwice, Poland) 

Purpose of the paper has been an attainment of the confirmation that the base of improvement of 
production processes in the meaning of quality of products and safety workplace are the results of 
measurement, monitoring and analysis realised with usage of measurement equipment. 
Design/methodology/approach: used for the analysis has included design of the test and measurement 
system also measurement equipment required for the correct performance of tests. 
Findings: of analysis are as follows: properly designed system of management and supervision of test 
and measurement equipment should be capable of achieving the accurate and reliable results being the 
base for making subsequently relevant decisions. 
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Practical implication: can apply in case of any organisation, which uses clearly established procedures 
for obtainment, identification, usage and calibration of test and measurement equipment. 
Originality/value:  of the presented paper has been constituted by working out the plan of supervision of test 
and measurement equipment from the moment of selection criterion planning until the usage withdrawal. 

 
1.23 
Corrosion behaviour of the welded steel sheets used in automotive industry 
Katundi D. (Paris, France), Tosun-Bayraktar A. (Paris, France), Bayraktar E. (Paris, France), 
Toueix D. (Paris, France) 

Purpose of this paper is to characterise the corrosion resistance in the steel sheets (Hot dip galvanizing 
of steel sheets) used in automotive industry. In fact, corrosion of automotive components by road salt is 
a widely known problem. The different parts under the car body and the interior surface of body panels 
suffer easily from the corrosive products deposited on roads and used mainly to melt snow. A 
comparison in a chemical investigation of the corrosion rate for base metals (without welding) and 
welded steel is required. Therefore, conformity will be accomplished between the corrosion phenomena 
in simulated corrosion tests and those in actual cars. 
Design/methodology/approach: Simulated corrosion tests, wet/humidity test and hot dust/dry cycle 
talk test carried on in laboratory conditions was investigated quantitatively. Dynamic behaviour of the 
corroded specimens have been tested dynamically to simulate under the crash test conditions. 
Findings: Studies carried out on the vast corroded samples have shown that the pitting corrosion 
damage and crack initiation sites have began and propagated generally in the HAZ in the welded steel 
sheets (Tailored welded blanks - TWB). 
Research limitations/implications: This paper contains partially results of a common research project. 
Some limitations exist in application of hot dust/dry cycle talk to the real open air test conditions. All of 
these results were carried out in the laboratory conditions. 
Practical implications: The problem is of extreme importance to all academic, scientific, 
manufacturing, maintenance and industrial societies. The outcome of the proposed study will contribute 
to the industrial application of ARCELOR-MITTAL. The proposed study will be benefit not only for 
the car industry and steel makers, but also important for the other industrial applications. The proposed 
research can be employed in a broad range of applications in oil and natural gas industries. This project 
will promote multidisciplinary research and cooperation between university and industry. 
Originality/value:  An effective corrosion test proposed by Volvo was applied to the welded sheets 
(TWB) in an enclosed climatic chamber. This test is a practical and inexpensive test. Impact tensile-
crash test makes it possible to analyse the corrosion damage of sheet metals under the dynamic rupture. 

 
1.139 
Structure and corrosion resistance of aluminium AlMg2.5; AlMg5Mn and AlZn5Mg1 alloys 
Kciuk M. (Gliwice, Poland), Kurc A. (Gliwice, Poland), Szewczenko J. (Gliwice, Poland) 

Purpose: The aim of the work was the evaluation of corrosion resistance and structure of aluminium 
AlMg2.5; AlMg5Mn and AlZn5Mg1 alloys.  
Design/methodology/approach: The corrosion resistance tests of investigated alloys were carried out by 
means of potentiodynamic method registering anodic polarization curves in 3,5% NaCl solution at room 
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temperature. Registering anodic polarization curves was conducted at the potential rate equal to 1mV/s. As 
the reference electrode was used saturated calomel electrode (SCE) and the auxiliary electrode was platinum 
electrode. Mechanical properties were evaluated on the basis of Vickers hardness test. The test was realized 
with the use of Hauser hardness tester. The observations of the surface morphology after corrosive tests were 
carried out using Digital Scanning Electron Microscope DSM 940 OPTON.  
Findings: The investigations of corrosion resistance of examined aluminium alloys shows that the 
highest corrosion resistance in 3,5% NaCl solution was observed for AlZn5Mg1 aluminium alloy.  
Practical implications: The obtained results can be used for searching the appropriate way of 
improving the corrosion resistance of analysed alloys because better corrosion resistance, lightweight of 
aluminium and its alloys makes them as most attractive for the steel replacement in shipbuilding.  
Originality/value:  The corrosion behaviour in chloride solution of AlMg2.5; AlMg5Mn and 
AlZn5Mg1 alloys was investigated.  

 
1.155 
Experimental and numerical studies of MR damper with prototype magnetorheological fluid 
Kciuk S. (Gliwice, Poland), Turczyn R. (Gliwice, Poland), Kciuk M. (Gliwice, Poland) 

Purpose: Results of experimental studies of a prototype magnetorheological damper at various 
magnitudes of control current as well as the manner of modelling electromagnetic phenomena occurring 
in the damper are presented in this paper. 
Design/methodology/approach: Model MR fluid was prepared using silicone oil OKS 1050 mixed 
with carbonyl iron powder CI. Furthermore, to reduce sedimentation, as stabilizers was added Aerosil 
200. The observations of the surface morphology of carbonyl iron and fumed silica were carried out 
using Digital Scanning Electron Microscope SUPRATM25 ZEISS. The effect of magnetic field on 
magnetorheological fluid is modelled by the finite element method. 
Findings: The presented model meets the initial criteria, which gives ground to the assumption about its 
usability for determining the dynamics properties of mechanical systems, employing the finite element 
method using ANSYS software. 
Research limitations/implications: The elaborated model can be use for modelling the semi active car 
suspension dynamics. 
Originality/value:  The actual-non-linear characteristics of magnetisation identified experimentally 
were used as the values of relative magnetic permeability of the piston housing material. The possibility 
of application, e.g. real characteristics of material magnetisation and faster and faster calculation 
machines make possibility the creation of more precise models and more adequate ones to reality. 

 
1.78 
Numerical and experimental analysis of spine’s transpedicular stabilizer 
Kiel M. (Gliwice, Poland), Marciniak J. (Gliwice, Poland), Basiaga M. (Gliwice, Poland), Szewczenko J. 
(Gliwice, Poland), Kus W. (Gliwice, Poland), Kokot G. (Gliwice, Poland), Wadek T. (Piekary Slaskie, Poland) 

Purpose: The aim of the work was a numerical and experimental analysis of spine’s transpedicular 
stabilizer on lumbar part of spine. The result of the analysis was determination of displacements of the 
stabilizers’ elements.  
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Design/methodology/approach: To define numerical characteristic of the lumbar spine – 
transpedicular spine stabilizer system, the finite element method was applied. Geometrical models of 
lumbar part of spine and transpedicular stabilizer were discretized by SOLID95 element. Appropriate 
boundary conditions imitating phenomena in real system with appropriate accuracy were established. 
The experimental analysis was carried out of spine’s transpedicular stabilizers which were implanted on 
lumbar part of pig spine. The analysis was realized by means of testing machine MTS Insight with use 
of videoextensometer. Numerical and experimental analysis were carried out of stabilizer made of 
stainless steel Cr-Ni-Mo. System was loaded by uniaxial compression with forces from 50 N to 1600 N.  
Findings: The result of analysis was calculation of relative displacements of the transpedicular 
stabilizer in a function of the applied loading; F = 700 – 1600 N for numerical model and F = 50 – 1600 
N for experimental model.  
Research limitations/implications: The results of numerical analysis for transpedicular stabilizer 
obtained by finite element method were used to determine a construction features of the stabilizer, and 
to select mechanical properties of metallic biomaterial. The calculation of displacements for stabilizer 
show that the proposed type of stabilizer enables correct stabilization of spine.  
Practical implications: Both results of numerical analysis and experimental analysis showed correct 
selection of mechanical properties of metallic biomaterial which were used to made the proposed type 
of transpedicular stabilizer.  
Originality/value:  Advantageous results of analysis showed that the type of stabilizer may be used in 
clinical practice.  

 
1.62 
A study on the CO2 laser welding characteristics of high strength steel up to 1500 MPa for 
automotive application 
Kim C.H. (Incheon, Korea), Choi J.K. (Changwon, Korea), Kang M.J. (Incheon, Korea), Park Y.D. 
(Busan, Korea) 

Purpose: This paper presents the mechanical and metallurgical characteristics of laser weldments for 
automotive steels with high strength ranging from 370 MPa to 1500 MPa. 
Design/methodology/approach: Butt joint welding was conducted on high strength steel sheets by 
using a CO2 laser with 6 kW output power. For sound welds with full penetration, the proper welding 
conditions were chosen and the cross-sectional bead shape, tensile strength, hardness profile and micro-
structure were evaluated for each case. 
Findings: Laser welding is known to be a low heat input process because of its high heat density and 
welding speed. But for laser welding of ultra high strength steel with strength over 780 MPa, micro-
structural softening was observed in the HAZ (heat affected zone), resulting from dissolved martensite. 
Practical implications: The tensile strength reduction in laser welding of ultra high strength steed 
should be considered in the design of car body structures. The HAZ softening that occurs in butt joint 
welding can reduce the tensile shear strength for overlap joint welds, which are predominantly mostly 
used in the BIW (body-in-white) structure. 
Originality/value:  This paper quantitatively demonstrates the occurrence of HAZ softening and a 
tensile strength reduction in laser welding of automotive steel with 780 MPa strength and more. 
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1.121 
Preliminary analysis of a innovative type of low pressure valves 
Klarecki K. (Gliwice, Poland) 

Purpose: Presentation and analysis of the innovative type of a direct operated low pressure relief valves 
Design/methodology/approach: In this paper was presented a proposal of a improvement of a new low 
pressure relief valve. The advantages and disadvantages of this valve was estimated by numerical 
simulation with MATLAB/SIMULINK aid. 
Findings: Main advantages of presented relief valve are: high precision of the operating pressure and 
short time responses, the disadvantage of the modeled valve is the high value of the peak pressures. 
Research limitations/implications: The expected next stage of valve research is the experimental tests. 
For that purpose one should the prototype of valve build.  
Practical implications: Presented low pressure relief valve can be used in low pressure hydraulic 
system, for example for feeding of the hydrostatic or hydrodynamic bearings. 
Originality/value:  Original value of this paper is a idea of low pressure relief valve.  

 
1.93 
Structure and properties of GMA surfaced armour plates 
Klimpel A. (Gliwice, Poland), Luksa K. (Gliwice, Poland), Burda M. (Gliwice, Poland) 

Purpose: In the combat vehicles many materials can be used for the armour. Application of the 
monolithic armour plates in light combat vehicles is limited by the high armour weigh. Introduction of 
the layered armour plates is a way to limit the vehicle weight. In the paper test results of graded and 
nanostructural GMA surfaced armour plates are presented. 
Design/methodology/approach: Metallographic structure, chemical composition and hardness of 
surfaced layers were investigated in order to examine the influence of the layered armour plate 
construction on penetration failure mechanism. EDS chemical microanalysis was carried out on the 
cross section of surfaced armour plates to find the correlation between the structure components 
distribution, a GMA surfaced layer thickness and the armour plates ballistic resistance. 
Findings: The experimental tests confirmed a high ballistic resistance of the GMA surfaced armour 
plates against B-32 armour-piercing incendiary projectile. The special microstructure of nanostructural 
deposited metal provides high hardness and resistance against impact load. 
Practical implications: In order to achieve a high ballistic resistance of GMA surfaced armour, 
nanostructural layer thickness of at least 4.5 mm is needed. To optimize the armour plate weight and 
high ballistic resistance the ratio of soft austenite under-layer thickness and total armour plate thickness 
need to be tested. 
Originality/value:  The special microstructure of nanostructural deposited metal, provides high 
hardness and resistance against impact load. 
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1.125 
TEM investigations of laser texturised multicrystalline silicon solar cell 
Konieczny J. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), 
Lelatko J. (Katowice, Poland) 

Purpose: The presented research results in this paper concern investigation of phase transformation of 
the surface structure of multicrystalline silicon solar cell. The surface of multicrystalline silicon wafers 
doped of boron 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 occurs afters laser treatment of the surface layer. Changes 
were state concerning the form of the produced surface layer as well the microstructure concerning the 
phases and dislocations present in the material. Observations were carried out on preparated thin foils. 
Moreover, diffraction patterns from selected regions of textured wafers were solved to qualification of 
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 modus in a magnification range of 10000x to ca. 100000x. Phases identification was 
performed by mind of selected area diffraction method SAD, where for diffraction pattern calculations 
the computer software “Eldyf” was used, kindly supplied by the Institute of Materials Science, 
University of Silesia. The material for investigation was used in form of Silicon wafers. 
Findings: The researches included analyze of the influence of laser treatment conditions on geometry, 
roughness and size of laser made surface relief of silicon plated applied for solar cells 
Research limitations/implications: Contributes to research on silicon surface preparation using laser beam. 
Practical implications: Conducted investigations lay out the areas of later researches, especially in the 
direction of the possible optimisation process of solar cell surface modelling, e.g. in the range of surface 
structure dimensions. 
Originality/value:  The range of possible applications increases for example as materials for solar cells 
placed on working building constructions, elements in electronics and construction parts in automobile 
industry, or in an aggressive environment. 

 
1.108 
Inductive heating and quenching of planetary shafts 
Kosec B. (Ljubljana, Slovenia), Karpe B. (Ljubljana, Slovenia), Licen M. (Sempeter near Gorica, 
Slovenia), Kosec G. (Jesenice, Slovenia) 

Purpose: High mechanical and temperature cyclic loading of the final products for automotive, 
construction, transport and agriculture mechanization industry, demand sufficient mechanical properties 
of all of their components during its exploitation. Majority of the components is made of steel, by 
different cold forming processes. Their main demanded characteristics are surface wear resistance and 
fatigue strength under pulsating stress in combination with cyclic temperature loading, which could be 
achieved only by appropriate heat treatment. 
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Design/methodology/approach: In the experimental part of our work, the efficiency of the combined 
inductive heating and water quenching heat treatment and quality of the planetary shafts were analyzed, 
with the use of thermographic analysis, hardness measurements, and metallographic examination. 
Findings: Combination of inductive heating and water quenching is the most effective heat treatment 
process of carbon steel planetary shafts for the diesel engine starters. 
Research limitations/implications: Long life span of carbon steel planetary shafts is essential for their 
economical production. The replacement of starter is expensive from both: money and working time 
point of view. 
Practical implications: Surface temperature measurements during the inductive heating process were 
realized in the industrial environment. The intensity and homogeneity of the planetary shaft surface 
temperature field was measured by thermographic camera. 
Originality/value:  On the base of theoretical knowledge and measurements, a mathematical model for 
temperature conditions determination in the shaft during the entire process of heating and quenching 
was carried out. On the basis of developed mathematical model a computer program was worked out, 
and used for analyses and optimization of planetary shafts induction hardening process. 

 
1.127 
Cooling rate influence on microstructure of the Zn-Al cast alloy 
Krupinska B. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), 
Labisz K. (Gliwice, Poland) 

Purpose: In this work was presented the cooling rate influence on microstructure of the Zn-Al cast 
alloy. This research work presents also the investigation results of derivative thermoanalysis performed 
using the UMSA device. The material used for investigation was the ZnAl4Cu1 alloy. 
Design/methodology/approach: Moreover the analysis of cooling rate influence on the derivative 
curve changes was performed as a result of the measured crystallisation kinetic changes. For the 
assessment of the cooling rate influence on the mechanical properties also hardness measurements were 
performed using the Rockwell hardness device. 
Findings: The treated sample is without holes, cracks and defects as well as has a slightly higher 
hardness value compared to the as-cast material. 
Research limitations/implications: The material was examined metallographically and analyzed 
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:  This work provides better understanding of the thermal characteristics and processes 
occurred in the new developed alloy. The achieved results can be used for liquid metal processing in 
science and industry and obtaining of a required alloy microstructure and properties influenced by a 
proper production conditions. 
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1.147 
Derivative thermo-analysis application to assess the cooling rate influence on the microstructure 
of Al-Si alloy cast 
Krupinski M. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), 
Rdzawski Z. (Gliwice, Poland) 

Purpose: The application of the UMSA device (Universal Metallurgical Simulator and Analyzer) has 
allow to determine the liquidus/solidus thermal points of solidified alloy, as well the thermal points, 
where phase- or eutectic crystallisation occurs. 
Design/methodology/approach: Investigations were performed using cast aluminium-silicon alloys, 
known as EN AC-4XXXX according to the PN-EN 1706:2001 standard. The solidification process was 
investigated using the metallurgical UMSA simulator connected to recording devices equipped with 
simulating cooling system. For the alloy microstructure investigation the optical microscope and 
transmission and scanning electron microscope with EDS equipment were used for evaluation of the 
chemical composition of the phases occurred in the investigated alloy. 
Findings: Investigation of the interdependences occurred between phase morphology and cooling rate 
using thermo-analysis has given the main results. 
Practical implications: In the metal casting industry the improvement of the quality of components 
depends mainly on proper control over the production parameters. 
Originality/value:  The performed investigations allow to determine the microstructure changes as well 
the derivative curves in comparison to the cooling rate applied for the alloy. 

 
1.140 
Influence of cold rolling on the corrosion resistance of austenitic steel 
Kurc A. (Gliwice, Poland), Kciuk M. (Gliwice, Poland), Basiaga M. (Gliwice, Poland) 

Purpose: The paper analyzes the effects of plastic deformation in cold working process on the corrosion 
resistance, micro-hardness and mechanical properties of austenitic stainless steel X5CrNi18-10. 
Design/methodology/approach: Corrosion resistance of X5CrNi18-10 steel was examined using weight 
and potentiodynamic methods. In the weight method, the specimens were immersed in the prepared 
solution for 87 days. The evaluation of the corrosion behaviour of investigated steel in the 
potentiodynamic method was realized by registering of anodic polarization curves. The VoltaLab® PGP 
201 system for electrochemical tests was applied. The tests were carried out at room temperature in 
electrolyte simulating artificial sea water (3.5% NaCl). Registering of anodic polarization curves was 
conducted at the potential rate equal to 1 mV/s. As the reference electrode the saturated calomel electrode 
(SCE) was applied, the auxiliary electrode was platinum electrode. Mechanical properties were evaluated 
on the basis of the static tensile and Vickers micro-hardness test. The observations of the surface 
morphology after corrosive tests were carried out using Scanning Electron Microscope SUPRA™25. 
Findings: According to the results of potentiodynamic analyses it was found that plastic deformation in 
a cold working of austenitic steel grade X5CrNi18-10 affected to lower its corrosion resistance in 3.5% 
NaCl solution, what has an essential meaning in industrial applications of this group of materials. 
Research limitations/implications: The microscope observations of the surface samples subjected to 
corrosion resistance test in 3.5% NaCl solution permitted to evaluate types and the rate of corrosion damages. 
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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 corrosion behaviour in chloride solution of a Cr-Ni austenitic stainless steel was 
investigated. 

 
1.104 
The effect of (γ→α’) phase transformation on microstructure and properties of austenitic Cr-Ni steels 
Kurc A. (Gliwice, Poland), Stoklosa Z. (Katowice, Poland) 

Purpose: The paper presents the results of the investigations concerning the effect of (γ→α’) phase 
transformation on microstructure, magnetic and mechanical properties of austenitic stainless steel grade 
X5CrNi18-10. 
Design/methodology/approach: Light microscope examinations, microhardness measurements and 
static tensile tests were performed in order to reveal microstructure and changes in mechanical 
properties. The magnetic properties: relative magnetic permeability µ (Maxwell-Wien bridge) and 
coercive force Hc (permalloy probe) were measured at room temperature. The analysis of the phase 
composition was carried out on the basis of X-ray investigations. In the qualitative X-ray analysis the 
comparative method was applied. 
Findings: It was found that the plastic deformation in cold rolling within the range 10-70% of 
investigated austenitic Cr-Ni steel induced in its structure a phase transformation of paramagnetic 
austenite into ferromagnetic martensite. 
Research limitations/implications: The results of the X-ray quantitative analysis allowed to determine 
the proportional part of martensite phases α` in the structure of investigated steel in the examined range 
of cold plastic deformation. 
Practical implications: A wide range of practical applications of austenitic X5CrNi18-10 steel sheets is 
warranted by both their high corrosion resistance and high plastic properties, especially in the 
supersaturated state. Besides, a strong correlation was found between the magnetic properties and the 
(γ→α’) phase transformation. 
Originality/value:  In the course of deformation, the volume fraction of martensite increased at the 
expense of the amount of austenite resulting in the hardening of the material. In general, a gradual 
increase of the yield strength results from the strain hardening of the austenite structure and formation 
of strain-induced martensite. 

 
1.131 
Comparison of surface laser alloying of chosen tool steel using Al2O3 and ZrO2 powder 
Labisz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Jonda E. (Gliwice, Poland), Lelatko J. 
(Katowice, Poland) 

Purpose: In this work there are presented the investigation results of mechanical properties and 
microstructure of the hot work tool steel 32CrMoV12-28 alloyed with oxide powders like aluminium 
oxide and zirconium oxide. The purpose of this work was also to determine the laser treatment 
conditions for surface hardening of the investigation alloys with appliance of transmission electron 
microscopy. 
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Design/methodology/approach: The investigations were performed using optical microscopy for the 
microstructure determination. By mind of the transmission electron microscopy the high resolution and 
phase determination was possible to obtain. The morphology of the ceramic powder particles was 
studied as well the lattice parameters for the Fe matrix and phase identification using diffraction 
methods was applied. 
Findings: After the laser alloying of the hot work tool steel with the selected oxide powders the 
structure of the samples changes in a way, that there are zones detected like the remelting zone the heat 
influence zone where the grains are larger and not so uniform as in the metal matrix. The used oxide 
powders are not present after the laser treatment in the steel matrix. 
Research limitations/implications: The investigated steel samples were examined metallographically 
using optical microscope with different image techniques, SEM, TEM and analyzed using a Rockwell 
hardness tester, also EDS microanalysis and electron diffraction with Fourier transform was made. 
Practical implications: As an implication for the practice a new technology can be possible to develop, 
based no diode laser usage. Some other investigation should be performed in the future, but the 
knowledge found in this research shows an interesting investigation direction. 
Originality/value:  The combination of TEM investigation for laser alloying of hot work tool steels 
makes the investigation very attractive for automotive and other heavy industries. 

 
1.120 
FEM applications to model friction processes in plastic strain conditions 
Lenik K. (Lublin, Poland), Korga S. (Lublin, Poland) 

Purpose: The analysis of FEM applications to evaluate stress states in investigated tribologic processes 
of plastic working in a special tribological device designed for the purpose of this research. 
Design/methodology/approach: The analysis and modeling  of upsetting processes in movement 
conditions by means of FEM. 
Findings: The paper presents the application of FEM and its methodology of computations for the 
established friction conditions in real conditions and in virtual conditions. The common properties and 
differing ones for both methods have been described. 
Research limitations/implications: The research on the carried upsetting process in movement 
conditions makes possible to determine the effectiveness of applied methodology of investigation. 
Practical implications: Finite Element Method can be successfully used as a tool to examine plastic 
strain phenomena at considerations of different working conditions of particular elements. 
Originality/value:  The use of a special instrument for friction tests and of FEM to evaluate friction 
processes in plastic strain conditions. 

 
1.81 
Influence of geometry of rapidly solidified rods on properties of Fe-Co-based alloy 
Lesz S. (Gliwice, Poland), Griner S. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland) 

Purpose: The main aim of the paper was investigation of influence of geometry of rapid solidified rods 
on properties (structure, fracture morphology, microhardness) of Fe36Co36B19Si5Nb4 alloy. 
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Design/methodology/approach: The following experimental techniques were used: differential 
thermal analysis (DTA), scanning electron microscopy (SEM), light microscopy (LM), X-ray 
diffraction (XRD) method, Vickers microhardness. 
Findings: Changes of mechanical properties (microhardness) and different fracture morphology of 
rapidly solidified rods were presented. 
Research limitations/implications: Obtained structures are depended on cooling rate and glass 
forming ability of the alloy. 
Practical implications: The rapidly solidified bulk alloys have been commercialized in magnetic 
application and high strength materials. Success in this area will result in the increasing importance bulk 
alloys in engineering. 
Originality/value:  Diverse fracture morphology as well as changes of microhardness in amorphous 
regions of differently relaxated rate are observed. 

 
1.143 
Structure and properties of surface layers of selected constructional steels after sulfonitriding 
Lesz S. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Golombek K. (Gliwice, Poland), 
Kleczka M. (Gliwice, Poland) 

Purpose: The main aim of the paper was to investigate the structure and properties of the surface layers 
of the C45, 42CrS4, 42CrMoS4 steels after sulfonitriding at a temperature of 540 and 570°C. The 
thickness of zones occurring in the sulphonitric layer was defined just as their chemical and phase 
composition and microhardness. Moreover, abrasion resistance in the zones of  sulfonitrided layers was 
investigated. 
Design/methodology/approach: The following experimental techniques were used: light microscopy 
(LM), scanning electron microscopy (SEM), X-ray diffraction (XRD) method, Vickers microhardness, 
abrasion tests. 
Findings: Changes of microhardness in the zones of sulfonitrided layers have been presented. It has 
been stated that the surface layers of steels C45, 41CrS4 and 42CrMoS4 after gas sulfonitriding at 
570°C are composed of four zones which are: external zone of sulfides with grain-like structure, zone of 
nitride phases with compound structure and with round sulfides precipitates, zone of nitride phases with 
diversified structure depending on chemical composition of the steel base of hardness 262 HV for steel 
41CrS4 and 330 HV for steel 42CrMoS4, zone of nitride phases in the form of elongated precipitates in 
matrix of C45 steel or diffusion zone of micro-hardness 500-700 HV at the distance of 100-110 mm 
from the surface of 41CrS4 and 42CrMoS4 steels. 
Research limitations/implications: Impossibility of  microhardness measurement  in the external zone 
of the sulfonitrided layer. 
Practical implications: Sulfonitriding is a process of termochemical treatment used for vehicle and 
device parts on a large scale. 
Originality/value:  Varied morphology of zones of the upper layers revealed by the method of scanning 
electron microscopy. 
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1.119 
Microstructure and properties of dynamically compressed copper Cu99.99 
Leszczynska-Madej B. (Cracow, Poland), Richert M. (Cracow, Poland) 

Purpose: The main object of this study is to establish the influence of dynamic compression on the 
possibility of microstructure refinement in polycrystalline copper Cu99.99. 
Design/methodology/approach: Polycrystalline copper Cu99.99 was dynamically compressed on a 
falling - weight - type impact machine with strain rate ranging from 1.75×102 to 2.7×102 s-1. After 
deformation, the samples were tested for microhardness and their microstructure was examined by 
means both optical and electron microscopy. Additionally, the width of microbands observed in the 
microstructure was statistically evaluate by using mean chord method. The misorientation of selected 
microstructural elements was determined using proprietary KILIN software. 
Findings: It was found that to produce materials with nanometric features is not only possible by 
exertion of severe plastic deformation methods (SPD) but also by deformation with moderate strains 
and high strain rates. The demonstrated data show, that in some range the amount of deformation and 
strain rate can be interchangeable parameters causing similar structural effects.n. 
Practical implications: The results may be utilized for determination of a relation between 
microstructure and properties of the copper in the process of dynamic compression. 
Originality/value:  The results contribute to evaluation properties of the polycrystalline copper in the 
light of achievement of fine – grained microstructure. The obtained results indicated that dynamic 
compression with high strain rate can be an effective method for microstructure refinement, comparable 
with SPD methods 

 
1.54 
Effect of strain rate on hot ductilityof C-Mn-B steel 
Lis A. (Czestochowa, Poland), Lis J. (Czestochowa, Poland), Kolan C. (Czestochowa, Poland), 
Knapinski M. (Czestochowa, Poland) 

Purpose: The aim of the paper is to determine the influence of hot deformation conditions on hot 
ductility and σ-ε curves of C-Mn-B steel. 
Design/methodology/approach: The force – energetic parameters of hot – working  were determined in 
hot tensile tests performed in a temperature range of 700 to 1200oC by the use of Gleeble 3800 thermo – 
mechanical simulator with strain rate 0.01 s-1 and 6.5 s-1 After rupture the contractions of samples were 
measured. Samples were taken from columnar and equiaxed grains zone of continuously cast billet. 
Findings: Hot ductility curves as a measure of contraction in function of temperature of deformation for 
given strain rate and shape of the grains were established. At strain rate 6.5 s-1there was no minimum of 
hot ductility for columnar grains and for equiaxed grains minimum of hot ductility was temperature 
800–850oC (40%). At strain rate 0.01 s-1 and equiaxed grains minimum of the hot ductility (23%) was 
between 800–900oC and for columnar grains between 850–950oC at about 40%. Minimum of the hot 
ductility  was usually in the vicinity of Ar3 temperature.  
Research limitations/implications: To determine in detail the hot ductility behaviour of C-Mn-B steel, 
a SEM investigations of rupture should be done. 
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Practical implications: The obtained stress-strain curves can be useful in determination of power-force 
parameters of hot-rolling. 
Originality/value:  The hot ductility behaviour of New-developed low carbon steel containing Boron 
microaddition was investigated. 

 
1.175 
Microstructure and mechanical properties of nanocomposite coatings deposited by cathodic arc 
evaporation 
Lukaszkowicz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Kwasny W. (Gliwice, Poland), 
Labisz K. (Gliwice, Poland), Pancielejko M. (Koszalin, Poland) 

Purpose: The main aim of the this research was the investigation of the structure and the mechanical 
properties of the nanocomposite TiAlSiN, CrAlSiN, AlTiCrN coatings deposited by cathodic arc 
evaporation method onto hot work tool steel substrate. 
Design/methodology/approach: The surfaces’ topography and the structure of the PVD 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 structure of the PVD coatings consisted of fine crystallites, while their 
average size fitted within the range of 11÷25 nm, depending on the coating type. The coatings 
demonstrated columnar structure and dense cross-section morphology as well as good adhesion to the 
substrate. The critical load LC2 lies within the range of 46÷54 N, depending on the coating and substrate 
type. The coatings demonstrate a high hardness (~40 GPa). 
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 nanocomposite coatings make 
them suitable in industrial applications.  
Originality/value:  The investigation results will provide useful information to applying the 
nanocomposite coatings for the improvement of mechanical properties of the hot work tool steels.  

 
1.170 
Dynamic scheduling for agent based manufacturing systems 
Madejski J. (Gliwice, Poland) 

Purpose: Development of the decision making architecture for the multi-agent societies with temporal 
restrictions. General ideas for the necessary architecture based on the blackboard one is presented.  
Design/methodology/approach: Fuzzy logic approach that makes it possible to reach suboptimal 
solutions within the acceptable timeframe. Development of the relevant systems calls for compiling the 
experience gathered over the years in the system served by human ‘agents’. Multiagent systems 
negotiation needs were analysed and cooperation issues in the form of clustering, cloning, and learning 
were analysed in search for the relevant tools.  
Findings: Detailed review of the approach to development of the agent based Intelligent Manufacturing 
from the fundamental considerations to the latest hands-on developments. 
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Research limitations/implications: Many presented technologies call for detailed study before they 
can be implemented in practice. 
Originality/value:  Analysis of the local interactions among agents meeting the real-time reaction 
requirements. 

 
1.13 
A new approach to job shop-scheduling problem 
Mahdavinejad R.A. (Tehran, Iran) 

Purpose: Ant colony optimization algorithm, not only promote the ability of this proposed algorithm, 
but also decreases the total working time because of decreasing in setup times and modifying the 
working production line.  
Design/methodology/approach: In this paper, single-processors jobshop scheduling problems are 
solved by a heuristic algorithm based on the hybrid of priority dispatching rules according to an ant 
colony optimization algorithm.  
Findings: The objective function is to minimize the makespan, i.e. total completion time, in which a 
simultanous presence of various kinds of ferons is allowed. The process of finding the best solution will 
be improved by using the suitable hybrid of priority dispatching rules.  
Research limitations/implications: By solving some problems as samples (i.e. Fisher,s & Tomson,s 
problems), this algorithm is compared with the others. 
Practical implications: The utilization of one processor instead of multiple one, merging the industrial 
control network layer into system management layer and omission of processor execution layer in each 
axis and optimized using of multi-tasking capability of processor. 
Originality/value:  The results show that when the size of the problem becomes lorger, the deviation 
from lower limit increases, but its rate decreases with the size of the problems, so that it reaches to its 
limit.  

 
1.12 
Optimization of surface roughness parameters in dry turning  
Mahdavinejad R.A. (Tehran, Iran), Sharifi Bidgoli H. (Tehran, Iran) 

Purpose: The precision of machine tools on one hand and the input setup parameters on the other hand, 
are strongly influenced in main output machining parameters such as stock removal, toll wear ratio and 
surface roughnes. 
Design/methodology/approach: There are a lot of input parameters which are effective in the 
variations of these output parameters. In CNC machines, the optimization of machining process in order 
to predict surface roughness is very important. 
Findings: From this point of view, the combination of adaptive neural fuzzy intelligent system is used 
to predict the roughness of dried surface machined in turning process. 
Research limitations/implications: There are some limitations in the properties of various kinds of 
lubricants. The influence of some undesirable factors in experiments is Another limitation in this 
research. 
Practical implications: From this point of view, some samples are machined with various input 
parameters and then the experimental data is used to create fuzzy rules and their processing via neural 
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networks. So that, the prediction model is created with some experimental data first. Then the results of 
this model are compared with the real surface roughness. 
Originality/value:  When the cutting speed is increased the machined surface quality is improved.The 
quality of machined surface is decreased with the feeding rates and  the depth of cut.The error of the 
model is more less than the error of using ordinary equations. The comparison results show that this 
model is more effective than theoretical calculation methods. 

 
1.70 
Artificial intelligence-based control system for the analysis of metal casting properties 
Mares E. (Windsor, Ontario, Canada), Sokolowski J. H. (Windsor, Ontario, Canada) 

Purpose: The metal casting process requires testing equipment that along with customized computer 
software properly supports the analysis of casting component characteristic properties. Due to the fact 
that this evaluation process involves the control of complex and multi-variable melting, casting and 
solidification factors, it is necessary to develop dedicated software.   
Design/methodology/approach: The integration of Statistical Process Control methods and Artificial 
Intelligence techniques (Case-Based Reasoning) into Thermal Analysis Data Acquisition Software (NI 
LabView) was developed to analyze casting component properties. The thermal data was tested in terms 
of accuracy, reliability and timeliness in order to secure metal casting process effectiveness. 
Findings: Quantitative values were defined as “Low”, “Medium” and “High” to assess the level of 
improvement in the metal casting analysis by means of the Artificial Intelligence-Based Control System 
(AIBCS). The traditional process was used as a reference to measure such improvement. As a result, the 
accuracy, reliability and timeliness were significantly increased to the “High” level. 
Research limitations/implications: Presently, the AIBCS predicts a limited number of casting 
properties. Due to its flexible design more properties could be added.  
Practical implications: The AIBCS has been successfully used at the Ford/Nemak Windsor Aluminum 
Plant (WAP) to analyze Al casting properties of the engine blocks. 
Originality/value:  The metal casting research community has immensely benefited from these 
developed information technologies that support the metal casting process.  

 
1.187 
Carbide alloyed composite manufactured with the PIM method 
Matula G. (Gliwice, Poland) 

Purpose: Development of a new generation tool materials on the basis of M2 high speed-steel 
reinforced with the carbides. Application of  powder injection moulding as a manufacturing method 
gives the possibility to produce this materials in a mass scale with relative low cost of production. 
Design/methodology/approach: Powder Injection Moulding, solvent debinding, sintering, 
thermogravimetric analysis, microstructure examination, porosity examination,. 
Findings: To manufactured the proposed new tool materials was used powder injection moulding 
processes. It was found out based on the investigations carried out that the powder injection moulding 
method is suitable for fabrication of M2 high speed-steel reinforced with the carbides. The main 
advantage of the presented experimental tool materials is the wide sintering window being only about 
5°C oftentimes in case of the high-speed steels; whereas, it is about 40°C for the investigated material.  
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Practical implications: Application of powder metallurgy and especially powder injection moulding to 
manufacturing of high speed-steel reinforced with the carbides gives the possibility to obtain tool 
materials with the relative high ductility characteristic of steel and high hardness and wear resistance 
typical for cemented carbides.  
Originality/value:  The powder injection moulding gives the possibility to fabricate carbide alloyed 
composite which, with their structure and mechanical properties, fill the gap in tool materials between 
the high-speed steels and cemented carbides. 

 
1.173 
Gradient-structured, sintered MMC reinforced with h ard carbide phases 
Mikula J. (Gliwice, Poland), Matula G. (Gliwice, Poland), Golombek K. (Gliwice, Poland), Dobrzanski 
L.A. (Gliwice, Poland) 

Purpose: Investigation of influence of sintering conditions onto the structure of composite gradient tool 
materials. The chemical composition of the investigated materials’ core was corresponding to the M2 
high-speed steel and was reinforced with the WC and TiC type hard carbide phases with the growing 
portions of these phases in the outward direction from the core to the surface.  
Design/methodology/approach:  The investigations were carried out on the samples made with use of 
unilateral uniaxial moulding, sintered in the pipe furnace in protective atmosphere. The Höganas’ M2 
type high-speed steel powder, atomized with water and annealed was used as matrix.  
Findings: Changing of properties and structure of composite gradient tool materials (depending on the 
compositions of used mixtures and sintering temperature) was analyzed and described.  
Practical implications: Tool materials used especially for cutting tools and plastic forming tools. 
Originality/value:  Providing of high properties characteristic of cemented carbides keeping high 
ductility characteristic of steel was achieved.  

 
1.17 
Postural analysis in HMI design: an extension of OCRA standard to evaluate discomfort level 
Naddeo A. (Salerno, Italy), D'Oria C. (Salerno, Italy), Cappetti N. (Salerno, Italy), Pappalardo M. 
(Salerno, Italy) 

Purpose: The aim of this work consists in developing a design methodology for preventive ergonomics 
and comfort analyses of Human-Machine-Interface (HMI).  
Design/methodology/approach: Our method is based on the simulation of the main posture that a 
digital human model (a manikin representing, for example, a car’s driver) takes while using a machine 
(in this work, driving a car), in order to judge human safety and comfort during interaction with 
dashboard, instruments’ panel, levers and other commands. The ergonomic analyses are made using an 
appropriately modified OCRA (Occupational Repetitive Actions Index) protocol, in order to evaluate 
different involvement degrees of upper limb segments in comfort action range. 
Findings: The three-F principle -Human fit, form and function- is becoming the most addressed 
guideline for improvement and appeal-increasing of product in the current demanding global 
marketplace. Our work uses modern technologies and new design methods, developed by our research 
team, and allows to manage and optimize Human Machine Interface under “comfort” point of view. 
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Research limitations/implications: Today, designers attempt to elaborate product development 
methodologies that conform itself towards best comfort performance; our work helps them to override 
several problems that a product development plan shows. Future developments can be made using 
biomechanical parameters and studies in order to better quantify and evaluate the comfort parameters. 
Practical implications: Using our approach and methods, comfort analysis can be made in the earliest 
part of the design development of a product so that designers can appreciably reduce time to market and 
improve and innovate comfort performances. 
Originality/value:  First paper on this matter has been presented by one of the authors in 2008 in a 
World Automotive Congress; it has been the first paper on this specific matter. All over the world, new 
research frontier, on these topics, is going towards HMI evaluation under physical comfort and 
cognitive ergonomics point of view. Our paper represents, today, the newest and more specific 
development method, especially in automotive field of research. 

 
1.22 
Roll caster for the three-layer clad-strip 
Nakamura R. (Osaka, Japan), Yamabayashi T. (Osaka, Japan), Haga T. (Osaka, Japan), Kumai S. 
(Tokyo, Japan), Watari H. (Gunma, Japan) 

Purpose: of this paper is to show the characteristics of two kinds of roll casters for three-layer clad strip 
of aluminium alloys. Moreover, the characteristics of these twin roll casters were compeered with the 
early type of roll casters for clad strip. 
Design/methodology/approach: Design was tried to attain the fabrication of the roll casters to cast the 
three-layers-clad-strip. One caster was an unequal diameter roll caster equipped with a scraper. The 
scraper was adopted to prevent the mixture of different kinds of melts of the alloys. The scraper was 
used to cast the clad strip with clear interfaces between each strip. The other caster was a tandem type 
roll caster assembled from two vertical type twin roll casters. A vertical type of twin roll was mounted 
on the other vertical type of a twin roll caster. 
Findings: Three layers of clad strips could be cast by two kinds of the roll casters developed in the 
present study. The casting speed was 20 m/min. This speed was much higher at the conventional twin 
roll caster for the aluminium alloys. Each strip of three layers clad strip was connected strictly. The 
element of clad strip did not peel at the interface by continuous bending. The as-cast clad strip could be 
cold-rolled. The element of alloys did not mix at the connecting interface of the strips. The casting 
conditions which affected the connecting of the strips and condition of interface were investigated and 
shown in this paper. 
Research limitations/implications: The width of the strip was from 30 mm to 50 mm. The casting of 
the wide strip was not investigated. The alloy used in the present study was only aluminium alloys. The 
length of the cast strip was 3 m. The thickness of element strip was from 0.8 mm to 1.5 mm. The 
difference of the melting temperature of the alloys was within 50°C. The number of the layers was less 
than three layers. 
Practical implications: The roll caster invented in the present study can be used for the fabrication of 
the clad strip. The clad strip is, for example, used for the brazing sheet of the radiator for the automotive 
industry. 
Originality/value:  There was not a report concerning the roll caster for three layers clad strip. The roll 
casters for clad strips shown in this paper were of an original process. Especially, the use of the scraper 
in the roll casting was original. 
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1.77 
Application of thermovision method to welding thermal cycle analysis 
Nowacki J. (Szczecin, Poland), Wypych A. (Poznan, Poland) 

Purpose: of this paper is to determine the possibility of of thermovision method application  in the 
thermal cycle of  Inconel 625 on 13CrMo4-5 steel pad welding thermal cycle analysis. 
Design/methodology/approach: Single- and multibead pad welding of steel 13CrMo4-5 by superalloy 
Inconel 625 has been carried out by means of GMA method in inert gas backing shielding, in horizontal 
position and 620 J/mm and 2100 J/mm heat input level. Quantitative data concerning infrared radiation 
emission as a basis for evaluation of thermal history of the applied object in order to assist interpretation 
changes occurring in padding welds and heat-affected have been obtained on the grounds of infrared 
radiation measurement by means of Flir Systems ThermaCAM SC2000 PAL infrared camera. 
Findings: As a result of the performed inspection, temperature distribution in the weld made by heat 
input energy E = 2100 J/mm; of cooling, both cooling curves of padding welds and HAZ during single- 
and multi sequence pad welding have been determined and also single bead self-cooling time and 
durability time during single bead pad welding. 
Practical implications: The full suitability of thermovision analysis of thermal cycle of pad welding. 
Specified self-cooling times will become a base for inference about microstructural transforms in HAZ, 
whereas cooling rate settlement determines necessary conditions to maintaining required intersequence 
temperature for assumed heat level input of pad welding, padding weld temperature in self-cooling time 
function and particular. 
Originality/value:  The thermovision effect and thermal cycle of  Inconel 625 on 13CrMo4 -5 steel pad 
welding thermal cycle analysis has been no yet determined. 

 
1.193 
Preparation, structure and properties of Fe-based bulk metallic glasses 
Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland) 

Purpose: The work presents preparation methods, structure characterization and chosen properties 
analysis of Fe-based bulk metallic glass in as-cast state. 
Design/methodology/approach: The studies were performed on Fe43Co14Ni14B20Si5Nb4 metallic glass 
in form of rings, plates and rods. The amorphous structure of tested samples was examined by X-ray 
diffraction (XRD), transmission electron microscopy (TEM) and scanning electron microscopy (SEM) 
methods. The thermal properties of the glassy samples was measured using differential scanning 
calorimetry (DSC). The soft magnetic properties examination of tested material contained coercive 
force, initial magnetic permeability and magnetic permeability relaxation measurements. 
Findings: The XRD and TEM investigations revealed that the studied as-cast samples were amorphous. 
Broad diffraction halo is typical of metallic amorphous structures that have a large degree of short-range 
order. The characteristics of the fractured surfaces showed different zones, which might correspond 
with different amorphous structures of studied materials. The temperature interval of the supercooled 
liquid region (∆Tx) defined by the difference between Tg and Tx, is as large as 56 K for the rod with 
diameter of 3 mm.  Differences in coercivity and magnetic permeability between samples with different 
thickness might be resulted by some difference of amorphous structure. 



 
Abstracts 91 
 

 
 

Practical implications: The centrifugal casting method and the pressure die casting method are useful 
to produce bulk amorphous materials in form of rings, plats and rods. 
Originality/value:  The preparation of studied Fe-based bulk metallic glass in form of rings, plates and 
rods is important for the future progress in research and practical application of that glassy materials. 

 
1.83 
Structure, thermal and magnetic properties of Fe43Co14Ni14B20Si5Nb4 bulk metallic glass 
Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland), Griner S. (Gliwice, Poland), Czeppe T. 
(Krakow, Poland) 

Purpose: The paper presents structure characteristics, thermal stability and soft magnetic properties 
analysis of Fe-based bulk metallic glass in as-cast state and after crystallization process. 
Design/methodology/approach: The studies were performed on Fe43Co14Ni14B20Si5Nb4 metallic glass 
in a form of plates and rods. The amorphous structure of tested samples was examined by X-ray 
diffraction (XRD), transmission electron microscopy (TEM) and scanning electron microscopy (SEM) 
methods. The thermal stability of the glassy samples was measured using differential scanning 
calorimetry (DSC). The soft magnetic properties examination of tested material contained initial 
magnetic permeability and magnetic permeability relaxation measurements. 
Findings: The XRD and TEM investigations revealed that the studied as-cast plates and rods were 
amorphous. Broad diffraction halo could be observed for all tested samples, indicating the formation of 
a glassy phase with the diameters up to 3 mm for rods. The fracture surface of rod samples appears to 
consist of two different zones which might correspond with different amorphous structures of studied 
materials. The thermal stability parameters of rod with diameter of 3 mm, such as glass transition 
temperature, onset crystallization temperature and supercooled liquid area were measured by DSC to be 
797 K, 854 K, 57 K, respectively. The heat treatment process of rod samples involved in crystallization 
of α-Fe phase and formation of iron borides at temperature above 873 K. 
Practical implications: The appropriate increase of annealing temperature significantly improved soft 
magnetic properties of examined alloy by increasing the initial magnetic permeability and decreasing 
the magnetic permeability relaxation. 
Originality/value:  The success of fabrication of studied Fe-based bulk metallic glass in a form of plates 
and rods is important for the future progress in research and practical application of those glassy 
materials. 

 
1.75 
Influence of nickel on structure and hardness of Fe-Co bulk metallic glasses 
Nowosielski R. (Gliwice, Poland), Januszka A. (Gliwice, Poland) 

Purpose: In the present paper, influence of Ni addition on structure and hardness Fe-based bulk 
metallic glass were investigated. 
Design/methodology/approach: The studies were performed on Fe36+xCo36-x-yNiyB19.2Si4.8Nb4 ( x= 0;1, 
y=0;10;15) glassy alloy in a form of rods with diameter up to 5 mm. The tests, carried out to obtain 
amorphous metallic glasses, were realized with the use pressure die casting method. The system 
includes a copper mould, high frequency power supply, quartz nozzle and a source of inert gas as argon. 
The following experimental techniques were used for the test of structure: X-ray diffraction (XRD) 
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phase analysis and scanning electron microscopy (SEM). Microhardness was examined by Vickers 
diamond testing machine. 
Findings: The X-ray diffraction revealed that all samples with thickness 2 mm were amorphous. The 
structural studies revealed that amorphous structure depended on thickness and nickel contents in a 
preliminary alloy. 
Research limitations/implications: The relationship between structure and microhardness can be 
useful for practical application of these alloys. 
Practical implications: The Fe-based bulk metallic glasses attracted great interest for a variety of 
application fields, for example structural materials, electric applications, precision machinery materials. 
These amorphous alloys exhibit high strength, a high elastic strain limit, high fracture toughness, and 
other useful mechanical properties which are attractive to many engineering applications. 
Originality/value:  The originality of this paper are studies of changes of structure and hardness of  
Fe36+xCo36-x-yNiyB19.2Si4.8Nb4 ( x= 0;1, y=0;10;15) mainly depending on Ni addition in this alloy. 

 
1.59 
Computer models of steam pipeline components in the evaluation of their local strength 
Okrajni J.P. (Gliwice, Poland), Essler W. (Opole, Poland) 

Purpose: The paper discusses the issue of modelling the heating and cooling processes of T-pipes in a 
power plant pipeline in the start-up conditions of a boiler. The main purpose of this work is the 
description of the mechanical behaviour of power plant components working under mechanical and 
thermal loading and validation of the computer modelling methods. 
Design/methodology/approach: The FEM modelling has been used to describe the local stress-strain 
behaviour of the chosen component. 
Findings: The reasons for the presence of high and variable in time temperature gradients in the 
components of the main steam pipeline include, among other things, variable values of the coefficient of 
heat transfer between the pipeline material and the medium flowing inside it, which, at this stage of 
boiler operation, may change its state. Unsteady operation of a pipeline, especially in case of subsequent 
boiler start-ups, may induce thermal stresses which exceed the values of allowable stress in components 
of complex shapes. 
Research limitations/implications: The possibility of applying the durability criteria currently 
assumed in standards still requires justification and confirmation in laboratory and industrial conditions 
to be closer to the real components behaviour.  In such situation the presented analysis is the part of the 
complex investigation method which main purpose is increasing  accuracy of the TMF process 
description and thermo-mechanical life assessment. 
Practical implications: The calculations carried out may constitute a basis for developing a material 
test parameters which would bring closer the fatigue conditions appearing locally in the analysed 
components. 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. 
Originality/value:  The main value of this paper is the own method of the mechanical behaviour 
analysis of the power plant component. This method includes the temperature fields analysis taking into 
account the boundary conditions based on the operation parameter data and the thermoplastic material 
model. The material stress-strain behaviour has been treated as the local phenomenon, that could be 
modelled by FEM. 
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1.41 
Hydrogen embrittlement of welded joints for the heat-treatable XABO 960 steel heavy plates 
Opiela M. (Gliwice, Poland) 

Purpose: In the paper, influence of hydrogen on mechanical properties of welded joints from heat-
treatable structural XABO 960 steel plates was investigated. 
Design/methodology/approach: The heat treatment of welded plate specimens was performed, and 
then the specimens were charged with hydrogen electrolytically generated from 1 N H2SO4 solution. 
The following studies were carried out: static tensile test, hardness investigations, macroscopic 
metallographic investigations as well as investigations with the use of a scanning microscope. 
Findings: Hydrogen embrittlement of welded joints from XABO 960 steel plates was revealed by a 
distinct decrease of ductility and a slight decrease of strength. On the basis of metallographic 
investigations, it was found that in a fracture region there are fine pores created by the presence of 
hydrogen and its displacement due to formed stresses and plastic deformation. It was shown that welded 
joints are susceptible to hydrogen cracking in the heat affected zone and in the fusion zone. 
Research limitations/implications: TEM investigations on structure of the steel were predicted. 
Practical implications: The obtained results can be used for searching the appropriate way of 
improving the hydrogen embrittlement resistance of welded joints of the heat-treatable structural XABO 
960 steel plates. 
Originality/value:  The hydrogen embrittlement of welded joints of the heat-treatable XABO 960 steel 
plates was investigated. 

 
1.29 
Springback prediction in V-die bending: modeling and experimentation 
Osman M.A.O (Fayoum, Egypt), Shazly M.S. (El-Shorouk, Egypt), El-Mokadem A.E. (Cairo, Egypt), 
Wifi A.S. (Cairo, Egypt) 

Purpose: A theoretical model is developed for the air-bending process and V-die bending experiments 
are conducted. Based on comparisons between springback ratios predicted using the developed 
theoretical air bending model and the V-die bending experiments, a semi-empirical formula for 
predicting springback ratio in V-die bending process is suggested. The validity of this formula is 
verified using finite element simulations as well as comparisons with the results of two other 
independent sets of experiments. 
Design/methodology/approach: A theoretical model for air bending is developed and compared with 
published models. Experimental work on V-die bending is conducted. The experimental results are used 
in a correlation analysis to develop a mathematical expression for predicting springback ratio of V-die 
bending as a correction of the spring back ratio of air bending. These results are verified by 
comparisons with finite element simulations as well as with other independent sets of experiments. 
Findings: Springback ratios for V-die bending could be predicted using the developed semi-empirical 
formula. For a given limit of the striking (coining) force, springback ratios are affected by sheet 
thickness, bend radius, and material parameters. 
Research limitations/implications: This work suggests a methodology for the prediction of springback 
ratio in V-die bending. This work can be extended by studying the effect of anisotropy on the developed 
springback ratio. 



 
94 Achievements of Mechanical and Materials Engineering AMME’2010 

 

 
 

Practical implications: The developed semi-empirical formula could be practically used in determining 
the springback ratio for V-die bending. The selection of the sheet thickness and bend radius are critical 
parameters that affect springback ratios. 
Originality/value:  A semi-empirical formula is suggested for the prediction of springback ratio in V-
die bending. This is viewed as a correction of the theoretically predicted air bending springback ratios. 
This formula could be of help to those working in sheet metal forming industries. 

 
1.90 
The structure and mechanical properties of the alloy CuZn30 after recrystallizing annealing 
Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Grzegorczyk B. (Gliwice, 
Poland) 

Purpose: The aim of the investigations is to determine the influence of the recrystallization temperature 
on the microstructure and mechanical properties of the brass CuZn30 subjected to cold deformation in 
the process of rolling at various degrees of strain. 
Design/methodology/approach: The brass CuZn30 was recrystallization annealed within the temperature 
range of 300-650°C after cold rolling with the strain of 15.8-70.2%. The tensile test was carried out by the 
use of universal testing machine. Metallographic observations were performed on an optical microscope and 
fractographic tests on a scanning electron microscope. The hardness was also measured. 
Findings: The analysis of the results of investigations concerning the mechanical properties permitted 
to determine the effect of the temperature of recrystallization annealing on the strength and plastic 
properties of the investigated brass, subjected to cold deformation with a varying strain in the course of 
rolling. The character of fracture after decohesion in the tension test was determined basing on 
fractographic investigations. 
Practical implications: An increase of the recrystallization temperature within the range of 400-650°C 
results in a deterioration of the mechanical properties of the brass CuZn30 and an increase of its plastic 
properties. 
Originality/value:  The results of the investigation revealed the occurrence of the phenomenon of 
heterogeneous plastic deformation in the recrystallized alloy. 

 
1.153 
Effect of deformation-induced martensite on the microstructure, mechanical properties and 
corrosion resistance of X5CrNi18-8 stainless steel 
Ozgowicz W. (Gliwice, Poland), Kurc A. (Gliwice, Poland), Kciuk M. (Gliwice, Poland) 

Purpose: The aim of the paper was to determine the effect of deformation-induced martensite on the 
microstructure, mechanical properties and corrosion resistance of X5CrNi18-8 austenitic steel. 
Design/methodology/approach: The investigations included observations of the microstructure on a 
light microscope, researches of mechanical properties in a static tensile test, microhardness 
measurements made by Vickers’s method and corrosion resistance test examined using weight method. 
The analysis of the phase composition was carried out on the basis of X-ray researches. The amount of 
martensite α’ in the obtained microstructures was investigated with ferritescope magnetic tester. The 
observations of the surface morphology after corrosive tests were carried out using Scanning Electron 
Microscope.  
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Findings: Plastic deformation in a cold working of austenitic stainless steel induced in its structure 
martensitic transformation γ → α’. The occurrence of martensite α’ in the investigated steel structure 
has an essential meaning in manufacturing process of forming sheet-metals from austenitic steel. 
Research limitations/implications: The X-ray phase analysis in particular permitted to disclose and 
identify the main phases on the structure of the investigated steel after its deformation within the range 
10 - 70%. The results of the ferritescope measurements allowed determining the proportional part of α` 
phases in the structure of investigated steel in the examined range of cold plastic deformation. The 
microscope observations of the surface samples subjected to corrosion resistance test in 30 wt% H2SO4 

solutions permitted to evaluate kinds and the rate of corrosion damages. 
Practical implications: A wide range of practical applications of 18/8 steel sheets is warranted by both 
their high corrosion resistance and high plastic properties. 
Originality/value:  A wide range of practical applications of 18/8 steel sheets is warranted by both their 
high corrosion resistance and high plastic properties. 

 
1.46 
The microstructure and properties of the bainitic cast steel for scissors crossovers 
Pacyna J. (Cracow, Poland), Bala P. (Cracow, Poland), Dobosz S. (Cracow, Poland), Kokosza A. 
(Cracow, Poland), Kac S. (Cracow, Poland) 

Purpose: The main purpose of the hereby study was the description of microstructure and properties of 
the new low-carbon Mn-Cr-Mo-V-Ni bainitic cast steel developed in the AGH Laboratory of Phase 
Transformations for cast mono-blocks of scissors crossovers. Investigations comprise material in as-cast 
state and after various variants of normalization as well as normalization and high tempering. 
Design/methodology/approach: Analyses of microstructure, strength properties, impact toughness and 
crack resistance (KIc) were performed both for material in the as-cast state and after heat treatments. The 
influence of the initial microstructure on the investigated cast steel hardness – after the normalizing and 
after the normalizing and tempering – was determined. 
Findings: Changes in the microstructure of the cast bainitic scissors crossovers were determined and 
their properties described. 
Research limitations/implications: The investigations were performed in order to estimate a possibility of 
applying bainitic cast steels for production of scissors crossovers in the form of monolithic blocks. 
Practical implications: Application of bainitic cast steels for scissors crossovers in the form of 
monolithic blocks. 
Originality/value:  Designing of the chemical composition of the bainitic cast steel (Mn-Cr-Mo-V-Ni) 
and its heat treatment. 

 
1.107 
Electrochemical investigations of Ti6Al4V and Ti6Al7Nb alloys used on implants in bone surgery 
Paszenda Z. (Gliwice, Poland), Walke W. (Gliwice, Poland), Jadacka S. (Gliwice, Poland) 

Purpose: The subject of the research work is an analysis of surface roughness impact and the influence 
of the steam sterilisation process on physicochemical properties of samples made of Ti-6Al-4V and Ti-
6Al-7Nb alloys after their exposure in a solution simulating the osseous environment. 
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Design/methodology/approach: A surface roughness diversification of the samples made of Ti alloys 
was obtained with the aid of mechanical working – grinding and with the use of mechanical polishing. 
A corrosion resistance test was performed based on an anodic polarization curves recording. An 
Electrochemical Impedance Spectroscopy (EIS) method was used as well for assessment of the effects 
which occur on the surface of the examined alloys. 
Findings: The potentiodynamic studies showed favourable influence of steam sterilisation process (in 
an autoclave) on corrosion resistance of Ti alloys, regardless of the applied mechanical treatment. 
Exposition of the samples in Ringer’ solution caused further increase of corrosion resistance only for 
Ti-6Al-7Nb alloy. Analysis of impedance spectra showed presence of the capacitive passive layer for all 
tested variants. 
Research limitations/implications: Obtained results of potentiodynamic studies showed how a 
physicochemical condition of the samples surface, exposed to the solution simulating osseous system 
environment, was changing. In order to determine properties fully and surface structures of the Ti-6Al-
4V and Ti-6Al-7Nb alloys after the sterilisation and the 60-day exposure to Ringer’ solution, impedance 
characteristics, obtained by means of EIS were determined. Differences of parameters describing 
electrical properties of the layers formed after the exposure to Ringer’ solution, are probably caused by 
a change of their chemical composition. 
Originality/value:  The potentiodynamic and EIS studies of corrosion resistance in Ringer’ 
physiological solution allow to predict behaviour of Ti-6Al-4V and Ti-6Al-7Nb implants in osseous 
system environment. 

 
1.106 
The high alloy precipitation hardening martensitic steels and their suitability for welding 
Pawlak S.J. (Gliwice, Poland), Dudek S. (Rzeszow, Poland) 

Purpose: Present work was aimed at developing welding technology applicable for hot and cold rolled 
strips made of high alloy martensitic steels. Electron beam (EB) and TIG welding processes parameters 
were worked out for strips of the 2N11K13H3M, N19M4T, H11N10M2T and PH13-8 steel grades 
(unconventional maraging and precipitation hardening stainless steel grades). 
Design/methodology/approach: The heats of the steels were laboratory vacuum melted, forged and 
then hot and cold rolled. Welding process parameters were experimentally selected. Quality of the 
welds was evaluated by several non-destructive techniques and metallographic examination. Hardness 
distribution and tensile properties of welded strips were analyzed, and post weld heat treatment was 
proposed. 
Findings: All four steel grades studied were suitable for the electron beam welding and optimum 
process parameters were worked out for the 3 mm strips. The suitability of the steels to welding using 
the TIG process was tested with 1.5 mm strips. Apart from the high cobalt maraging steel, which was 
not available in the form of thin strips, the other steels were welded successfully in TIG process. After 
welding, strength of the steels could be largely restored by full heat treatment. 
Research limitations/implications: Further research is needed on weld microstructure evolution, 
affected by welding processes, to improve fracture properties of welds. 
Practical implications: Welding technology of the hot and cold rolled strips of the four steel grades, 
high alloy martensitic grade, was developed, which along with very high mechanical properties and 
ductile fracture modes, make the steels suitable for advanced structural applications. 
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Originality/value:  Progress achieved in welding technology development is of practical value for 
manufacture of the structural elements, made of high alloy martensitic steels in the form of hot and cold 
rolled strips. 

 
1.50 
Experimental and numerical investigation of expandable tubular structural integrity for well 
applications 
Pervez T. (Al-Khod, Oman) 

Purpose: The ever-increasing energy demand has forced researchers to search for new and cheaper 
solutions for oil and gas production. The recent development of solid expandable tubulars (SETs) has 
resulted in design of slim oil and gas wells. The large plastic deformation experienced by the tubular 
under down-hole environment may result in premature and unexpected failures. The objective of this 
research is to investigate the structural integrity of SET for well applications to avoid such failures. 
Design/methodology/approach: In order to achieve the objectives, simulation work was carried out 
using finite element method and experimental tests were conducted on full size tubular for validation of 
numerical results. 
Findings: The required drawing force for expansion under different expansion ratios, surplus 
deformation, variations in tubular thickness and length were estimated numerically and experimentally. 
The differences in values using two approaches vary from 5% to 12%. Tubular wall thickness decreases 
as the mandrel angle, expansion ratio, and friction coefficient increase. 
Research limitations/implications: The issue of maximum expansion a tubular can be subjected to 
needs to be further investigated. Furthermore, the pre and post-expansion material properties need 
immediate attention of researchers to fulfil the dream of low-cost expandable solution. 
Practical implications: In recent years, solid expandable tubular technology has already made 
significant inroads in replacing conventional telescopic oil wells. It allows design and realization of slim 
wells, accessing difficult and ultra-deep reservoirs, well remediation, zonal isolation, drilling of 
directional and horizontal wells, etc. 
Originality/value:  SET is an emerging technology for oil and gas industry. The current findings are 
very valuable for researchers and well engineers to design slim wells and enhance the productivity of 
older wells.  

 
1.102 
Finite element analysis of taper-taper joint in orthotropic laminated composite plates 
Pervez T. (Al-Khod, Oman) 

Purpose: Design of joints is of paramount importance in all industries, wherever applicable. It becomes 
more challenging when composites are joined to another composite or other material. More often these 
types of joints are designed based on experience and experimental data. They are more prone to failure 
and are expensive to repair. The absence of clearly defined steps for designing joints is due to the lack 
of understanding of the mechanics. The taper-taper adhesive bonded joint, used in this research, is an 
attempt to understand its behaviour under different mechanical loading conditions. 
Design/methodology/approach: A finite element model, based on shear deformation theory, is 
developed to predict the stress-strain distributions within a taper-taper joint between two flat laminated 
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plates under mechanical loading. The results are compared with the experimental/analytical results, 
whichever is available in literature. 
Findings: Peel and shear stresses of adhesive and adherend (laminate) were computed and compared 
with an analytical model for cross-ply laminated plate. The results of analytical model agree well with 
the results of finite element model. A reasonable correlation is noticed between the stress distributions 
obtained by the finite element model and analytical model. The study showed that far from the 
neighbourhood of the adhesive, the classical theory of laminated plate remains useful. However, in the 
near vicinity, the transverse shear deformation effect can’t be neglected. 
Research limitations/implications: The current study is based on first order shear deformation theory. 
For applications where warping phenomenon is more dominant, inclusion of higher order shear 
deformation terms should be done in defining the kinematic equation of taper-taper joint. 
Practical implications: Other than single, double or stepped lap joints and scarf joints, taper-taper 
joints are also used in fine aircraft structures to join composites to composites or composites to other 
materials such as aluminum. In addition, these joints can also be successively used in composite piping 
system. This is particularly true in oil and gas applications, where a thorough understanding of joint 
mechanics is very critical to avoid catastrophic failures. 
Originality/value:  A finite element model has been developed which can determine the variations in 
peel and shear stresses for various taper angles of the joint. An in-depth knowledge of these stresses and 
their variations will allow the design engineers to improve the design of such joints in aerospace and 
petroleum industry. 

 
1.122 
A production attempt of selected metallic glasses with Fe and Ni matrix 
Pilarczyk W. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland), Babilas R. (Gliwice, Poland) 

Purpose: This paper tends to present the microstructure characterization and thermal analysis of the Fe- 
and Ni-based bulk metallic materials. 
Design/methodology/approach: The studies were carried out on bulk metallic materials as rods. The 
rods of the Fe57.6Co7.2Ni7.2B19.2Si4.8Nb4 and Ni64.8Co7.2B19.2Si4.8Nb4 alloys were obtained by the pressure 
die casting. In order to investigate the structure scanning electron microscopy were used. Phase 
composition of obtained rods was determined by means of diffractometer. The thermal properties of the 
studied alloys were examined by differential thermal analysis and differential scanning calorimetry. 
Findings: The x-ray analysis, microscopic observation and thermal examination revealed that the 
studied as-cast bulk metallic materials were of amorphous, crystalline and mixed structure. Broad 
diffraction halo can be seen for rods with diameter of ø=1.5 and 2mm of Fe57.6Co7.2Ni7.2B19.2Si4.8Nb4 
alloy. The replacement of Fe by Ni created crystalline structure. 
Practical implications: Fe- and Ni-based bulk metallic glass systems have been developed because 
they offer great potential for commercial application. Fe-based ferromagnetic bulk glassy alloys exhibit 
great magnetic properties. It is very important for their magnetic applications. That alloys can be used 
as soft electro-magnetic cores for choke coil or noise filter. Ni-based bulk metallic glasses exhibit 
excellent mechanical properties and corrosion resistance. 
Originality/value:  The formation and studies of the casted Fe- and Ni-based bulk materials and 
investigation of the effectiveness of the replacement of Fe by Ni. 
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1.34 
Biomechanical characterization of the balloon-expandable slotted tube stents 
Pochrzast M. (Gliwice, Poland), Walke W. (Gliwice, Poland), Kaczmarek M. (Gliwice, Poland) 

Purpose: The aim of the presented work was determination of the biomechanical characteristics of the 
vascular stent made of stainless steel (Cr-Ni-Mo) and Co-Cr-W-Ni alloy. Additionally, in order to 
compare obtained results, an experimental analysis of the stent made of stainless steel was carried out. 
Design/methodology/approach: In order to determine the strength characteristics of the analyzed stent 
the finite element method was applied. Geometrical model of the vascular stent, which was meshed with 
the use of the SOLID95 element, was worked out. Selection of the finite element was conditioned by 
large strains that occur during angioplastic procedure. The established boundary conditions imitated the 
phenomena during the balloon expansion in real conditions. 
Findings: The result of the analysis was determination of relationship between equivalent stresses and 
strains in the individual regions the stent in the function of the diameter’s change (d = 1.20 - 4.00 mm) 
caused by expanding pressure. Analysis of the obtained results indicates diverse distribution of stresses 
and strains in the stent depending on the applied biomaterial. 
Research limitations/implications: The obtained results of the biomechanical analysis of the coronary 
stent are valuable information for correct design of the geometry and mechanical properties of the 
applied metallic biomaterials. Strain analysis of the stent indicates that in order to limit a surface 
reactivity of the stent in blood environment, a deformable surface layer must be applied. 
Originality/value:  Results of the numerical analysis indicate that mechanical properties of the metallic 
biomaterials used to manufacture the analyzed vascular stent were selected correctly. The correctness of 
the selection (mechanical properties of the metallic biomaterials) should be confirmed in in vitro tests 
realized with the use of the coronary angioplasty set. 

 
1.123 
Comparison of nanostructure and duplex PVD coatings deposited onto hot work tool steel 
substrate 
Polok-Rubiniec M. (Gliwice, Poland), Lukaszkowicz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, 
Poland) 

Purpose: The aim of the paper was the investigation of the structure and the mechanical properties of 
the duplex TiN/(Ti,Al)N coating and the nanostructure TiAlN coating deposited by PVD technology 
onto hot work tool steel substrate. 
Design/methodology/approach: The surfaces’ topography and the structure of the PVD 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: The duplex and nanostructure coatings demonstrate high hardness and very good adhesion. 
The critical load LC2 (coating delamination) lies within the range 80-85 N, depending on the coating 
type. It was found out that the duplex TiN/(Ti,Al)N coating show the best adhesion to the substrate 
material. 
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Practical implications: The very good mechanical properties of the duplex and nanostructure PVD 
coatings make them suitable in industrial applications. 
Originality/value:  The investigation results will provide useful information to applying the duplex and 
nanostructure PVD coatings for the improvement of mechanical properties of the hot work tool steels. 
The very hard and antiwear PVD coatings deposited onto hot work tool steel substrates are needed. 

 
1.52 
Influence of the processing conditions on the dynamic mechanical properties of gas assisted 
injection moulded part 
Postawa P. (Częstochowa, Poland), Stachowiak T. (Częstochowa, Poland), Jaruga T. (Czestochowa, 
Poland) 

Purpose: The main purpose of this research was the estimation of the influence of processing 
conditions on dynamic mechanical properties moulidings made by Gas-Assisted Injection Moulding 
technology (GAIM). The research samples were cut from children cart holder – part made by gas-
assisted injection moulding and tested using DMTA method. 
Design/methodology/approach: One of the modern testing methods was used - Dynamic Mechanical 
Thermal Analysis which is used very often to determinate dynamic mechanical properties and 
transformations of the structure of polymers and composites as well as parts manufactured from these 
materials.  
Findings: The impact of processing conditions used for manufacturing the parts made by gas-assisted 
injection moulding technology on mechanical properties of these parts were examined. The differences 
in storage modulus E’ and loss factor tand were investigated. During the tests three of processing 
conditions were changed, on the base of the experimental plan generated in STATISTICA software, in 
Design of Experiment module.  
Research limitations/implications: The differences in storage modulus - E’ and mechanical loss factor 
tgd were presented. The research carried out was limited to one material (Copolymer of polypropylene 
and polyethylene PP/PE included 10-14% of PE fraction) however during investigations some of 
processing conditions were changed. 
Practical implications: Received and presented results are very useful from the point of view of 
industrial applications and they can contribute to the quality improvement of the parts obtained using 
gas-assisted injection moulding technology. Gas flow in melt polymer in GAIM technology is very 
unpredictable and it causes many defects in produced parts.  
Originality/value:  A new approach to the estimation of mechanical properties of moulded parts, 
produced using GAIM technology, gives information about the influence of the processing conditions 
on mechanical properties and quality of the parts.  

 
1.55 
Fractographic study of high-density polyethylene gas pipe after Small Scale Steady State test 
Pusz A. (Gliwice, Poland), Michalik K. (Gliwice, Poland) 

Purpose: The present work attempts to examine the failure performance of high density polyethylene 
[HDPE] gas pipe through a fractographic study of the fracture morphology following Small Scale 
Steady State test (S4). Failure mechanisms are discussed based on the fracture morphologies resulting 
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from these tests. There are many instances where the rapid propagation of cracks is the result of fluid 
pressure acting on piping structures. This problem is recognized as one of the most important issues of 
dynamic fracture mechanics. A fractographic study of the HDPE type of a gas pipe has been 
undertaken. 
Design/methodology/approach: Scanning electron microscopic (SEM) observations were used to 
identify elementary process involved in the crack initiation and propagation. 
Findings: Based on an investigation of the Small Scale Steady State (S4) test, in order to assess the 
fracture behaviour of polyethylene (PE) gas distribution pipe material during rapid crack propagation 
(RCP). Failure mechanisms are discussed based on the fracture morphologies resulting from these tests. 
The influence of molecular architecture on the rapid crack propagation (RCP) resistance of high-density 
polyethylene pipes was investigated. It was concluded that high molecular weight, high crystallinity and 
a relatively narrow molecular weight distribution are important architectural attributes for RCP 
resistance. 
Research limitations/implications: Applying S4 test is limited to thermoplastic materials. 
Practical implications: Presented method can be applied for other thermoplastic materials in the future. 
Originality/value:  The expressed method can be applied in the future for developing the research on 
the process with rapid crack propagation of polymers. 

 
1.84 
Ageing process influence on mechanical properties of polyamide - glass composites applied in 
dentistry 
Pusz A. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland), Michalik K. (Gliwice, Poland) 

Purpose: The application of polymeric materials for medical purposes is growing very fast. Polymers 
have found applications in such diverse biomedical fields as tissue engineering, implantation of medical 
devices and artificial organs, prostheses, ophthalmology, dentistry, bone repair and many other medical 
fields. The requirements for materials used in the construction of removable dentures are becoming more 
and more demanding. The introduction of improved flexible materials has been a considerable advance. 
The aim of this work was to determine how the properties of thermoplastic materials change over time in 
terms of weight changes and artificial saliva sorption. Purpose of this paper was to evaluate the influence 
of the ageing process on mechanical properties of polyamide - glass composites applied in dentistry. 
Design/methodology/approach: Polyamide samples about the diversified content of the glass fibre were 
produced with method of the injection moulding. Denotation of the absorbency of artificial saliva was 
performed on standardized samples according to the norm. Samples were dried up to fixed mass, and then 
they were soaked in artificial saliva. Two temperatures of examination were applied 23°C and 30°C. 
Findings: An influence of the absorbability on mechanical properties of composites was determined. 
Examinations allowed to show that the absorbency of artificial saliva through composite is dependent 
on the temperature. 
Research limitations/implications: To fully evaluate the influence of the ageing process on 
mechanical properties of polyamide - glass composites applied in human body environment it is 
planned to continue described research. Simultaneous influence of the ageing process on mechanical 
properties of polyamide - glass composites shall be tested. 
Originality/value:  Applying strengthened thermoplastics with glass fibre on dentures is a new look at 
materials applied in dentistry. 
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1.115 
The Cr3C2 thermal spray coating on Al-Si substrate 
Richert M. (Krakow, Poland), Ksiazek M. (Krakow, Poland), Leszczynska-Madej B. (Krakow, Poland), 
Nejman I. (Krakow, Poland), Grzelka R. (Siemianowice Slaskie, Poland), Palka P. (Krakow, Poland) 

Purpose: The objective of this work was to present the changes between the plasma sprayed and high 
velocity oxy-fuel (HVOF) wear Cr3C2 resistant coats. The differences in microstructure and 
microhardness of coatings were investigated. The characterization of fully melted, un- melted and partly 
melted areas was performed. 
Design/methodology/approach: The investigated coats contained very differentiate areas, especially 
plasma sprayed layers. Systematic investigations of microstructure by using optical, electron scanning 
microscopy and transmission electron microscopy selected fully melted, un- melted or partly melted 
areas and their characteristic features were performed. Microhardness of coats was measured and 
compared with the similar literature results. 
Findings: Microstructure of plasma sprayed coats was finding as consisting from elongating splats, 
additionally contained un-melted previous particle of powder and some voids and oxides. Contrary to 
this the HFOV coatingss were more uniform containing almost equiaxial grains. The microhardness of 
HFOV coatings was almost two times higher than plasma sprayed ones. 
Practical implications: The performed investigations provide information, which could be useful in the 
industrial practice about the essential features of wear resistant plasma sprayed coatings. 
Originality/value:  It was assumed that HVOF coatings have more uniform microstructure, higher 
microhardness, which could suggests better resistance before the wear and grindability. 

 
1.118 
AgSnBi powder consolidated by composite mode of deformation 
Richert M. (Cracow, Poland), Richert J. (Cracow, Poland), Leszczynska-Madej B. (Cracow, Poland), 
Hotlos A. (Cracow, Poland), Maslanka M. (Warsaw, Poland), Skiba J. (Warsaw, Poland) 

Purpose: The objective of this work present the characterization of microstructure and properties of 
consolidated powder AgSn7.5Bi0.5 by using composition of cyclic extrusion compression (CEC) and 
hydrostatic extrusion (HE) methods. As the final product the wires of 3 mm in diameter were obtained. 
The comparison of powder properties after CEC deformation and after the combined deformation CEC 
and HE is presented. 
Design/methodology/approach: The investigated samples contained consolidated by large plastic 
deformations particles of AgSnBi. The samples were deformed by the CEC method in the range of true 
strains ϕ = 0.32 up to ϕ= 25.2 and then additionally were extruded to ϕ = 1.85. The systematic 
observations by optical microscopy were performed for determination of the quality of particle joints. 
The microstructure was observed by optical, scanning and transmission electron microscopy. 
Microhardness was measured and areas around indentations of microhardness penetrator were observed. 
This allows evaluated resistance of consolidated material against local cracking under the penetrator 
load. 
Findings: Microstructure of consolidated AgSnBi powder was finding at the cross sections of samples 
as consisting from almost equiaxial grains, which size decreasing with the increasing of plastic 
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deformations. The microhardness of samples strongly increase in the few first cycles (to about ϕ = 2 of 
CEC) and then keeps almost the same level of about µHV = 107 - 111 to the strain of about ϕ= 25. 
Inside the consolidated granules subgrains/grains with the average size of about 77 nm, after the ϕ = 25, 
were found.  
Research limitations/implications: This paper presents results for one alloy - MC MgAl3Zn1 only, 
cooled with three different solidifications rate i.e. 0.6, 1.2 and 2.4°C/s, for assessment for the liquidus 
and solidus temperatures and its influence on the mechanical properties and structure. 
Practical implications: The parameters described can be applied in metal casting industry for selecting 
magnesium ingot preheating temperature for semi solid processing to achieve requirements properties. 
Originality/value:  The paper contributes to better understanding and recognition an influence of 
different solidification condition on non-equilibrium thermal parameters of magnesium alloys. 

 
1.180 
Thixoinfiltration: a new approach to produce cellular and other low density metallic materials 
Robert M.H. (Campinas, Brazil), Jorge A.F. (Campinas, Brazil), Gatamorta F. (Campinas, Brazil), 
Silva R.R. (Campinas, Brazil) 

Purpose: the work presents an innovative approach for the production of cellular metallic materials as 
well as low density metal matrix composites, by using thixoforming techniques; thixotropic semisolid 
metal is infiltrated into removable and non-removable space holder preforms. Different kinds of 
preforms are tested to obtain open cell material (sponges), syntactic foams and low density composites. 
Products are evaluated concerning relative density and mechanical behavior under compressive stresses. 
Design/methodology/approach: Al alloy AA2011 was infiltrated in the semisolid state into preforms 
of sintered NaCl particles, sintered glass spheres, vermicular ceramic particles and porous ceramic 
granulates. After solidification, preforms were either removed by leaching (NaCl) resulting in open cell 
cellular product, or not (all others), resulting in composites of low density. Tomography tests were used 
to observe internal quality, and semi-static and dynamic compression tests were performed to evaluate 
the deformation ability of the material.   
Findings: results show that thixoinfiltration is a simple and low cost technique to produce different 
types of low density, porous material.  Open cell material as well as syntactic foams and low density 
composites can be produced with reliable internal quality and dispersion of cells and reinforcement. 
Composites containing porous reinforcements can present some mechanical characteristics of the 
conventional cellular metals. 
Research limitations/implications: as all new developments, the complete understanding of the 
influence of processing variables upon the final quality of the product, as well as its consistency, must 
be provided before the technology can be widely used commercially.  
Practical implications: the technique can represent an alternative, low cost processing route for the 
fabrication of sponges, foams and low density composites, which can avoid restrictions and operational 
difficulties of presently available manufacturing processes based in liquid manipulation or powder 
sintering methods.  
Originality/value:  infiltration of appropriate preforms by thixotropic metallic alloys to produce low 
density composites and cellular material is a new technique under development by the proposing group 
at FEM/UNICAMP.   
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1.18 
Hard coal modified with silanes as polyamide filler 
Rojek M. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Suchon L. (Gliwice, Poland) 

Purpose: This paper shows the influence of coupling agents, especially silanes, on mechanical 
properties of polyamide 6 filled with hard coal dust. 
Design/methodology/approach: Before preparing compositions, pulverised filler surface was modified 
with coupling agents. Then, it was compounded using a twin-screw extruder composite consisting of 
modified hard coal and polyamide 6. A blend was granulated later and test samples were subjected to 
injection moulding. Afterwards, mechanical properties were evaluated. These properties have essential 
meaning for applications of new composites as structural materials. 
Findings: Tests demonstrated that modification of powdered hard coal surface with coupling agents had 
not significant effect on mechanical properties of polyamide/hard coal composites. 
Research limitations/implications: Applied compounding procedure did not allow to achieve good 
compositions homogenisation. A new method to be applied is planned in future research. 
Simultaneously, it is necessary to investigate composites with other coupling agents which will improve 
filler’s adhesion to a polymer. Long-term test are also planned. 
Practical implications: Hard coal, cheap and widely available filler, used to modify thermoplastic 
polymers, enable to obtain new materials with attractive properties and many applications. 
Originality/value:  Paper represents innovative polymer filler and methods to modify it. 

 
1.124 
ECAP methods application on selected non-ferrous metals and alloys 
Rusz S. (Ostrava, Czech Republic), Cizek L. (Ostrava, Czech Republic), Dobrzanski L.A. (Gliwice, 
Poland), Tylsar S. (Ostrava, Czech Republic), Kedron J. (Ostrava, Czech Republic) 

Purpose: Paper presents results of investigations mechanical properties and microstructure samples 
selected nonferrous metals after ECAP. These properties and microstructure are influenced by 
technological factors during application ECAP method.  
Design/methodology/approach: The sample bars were plastically deformed during the ECAP process. 
The methods of the light microscopy and the hardness test for evaluation of mechanical properties and 
microstructure were used.  
Findings: Measurement of micro-hardness shows an increase value after application higher number of 
passes in agreement with ultra high fine grain occurrence. The method determines the dependencies of 
force on the route during the ECAP process.  
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 nonferrous metals 
after application ECAP method. The results of this paper are determined for research workers deal by 
the process severe plastic deformation. 
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1.182 
New design of the forming equipment DRECE for obtaining UFG structure in strip of sheet 
Rusz S. (Ostrava, Czech Republic), Malanik K. (Dobra, Czech Republic), Dutkiewicz J. (Cracow, 
Poland), Cizek L. (Ostrava, Czech Republic), Donic T. (Zilina, Czech Republic), Kedron J. (Ostrava, 
Czech Republic), Tylsar S. (Ostrava, Czech Republic) 

Purpose of this paper is realisation of engineering design and manufacture of new type of equipment 
DRECE (Dual Rolling Equal Channel Extrusion), designated for obtaining UFG structure in strip of 
sheet. 
Design/methodology/approach: The equipment enables refinement of grain in strip of sheet by 
extrusion technology without change of cross-section. Special attention is paid to the design of the 
forming tool in order to prevent upsetting of sheet or its undulation during the forming process. 
Findings: From the viewpoint of design rate of extrusion has been optimised, range of pressure on 
pressure rolls has been determined, type of lubricant was optimised. 
Research limitations/implications: In contradiction to classical ECAP process only “A” and “C” type 
passes can be used. Due to this no shear planes are created in several grid systems and resulting 
efficiency of SPD process is therefore lower. It is, however, much higher than at rolling process. 
Practical implications: This equipment can be successfully used in pilot plant and afterwards in 
industrial practice. The first verification trials have confirmed functionality of this equipment. 
Originality/value:  Development and manufacture of the DRECE equipment were realised at the 
Technical University of Mining and Metallurgy in Ostrava (VSB-TU Ostrava) in collaboration with 
designing and manufacturing company. Very realistic pre-requisite exists for obtaining UFG structure in 
strip of sheet made of non-ferrous metals and their alloys.  

 
1.178 
Technological operators of series of types technology creating 
Rzasinski R. (Gliwice, Poland), Gendarz P. (Gliwice, Poland) 

Purpose: The result of this paper is verification of relation between constructional features and 
technological features. The basic tool of the series of types of technologies creating is algorithmic 
method. The worked out datum of these methods is already elaborated ordered families of construction 
in form of series of types or modular series of elements construction 
Design/methodology/approach: This paper shows algorithmic understanding of getting input data in 
the process of technology creating based on data of construction. Basic tool of realization of data 
selection for the process of manufacture is algorithmic method and use of advanced graphic programme.  
Findings: The basic result of the analyzed problem is the realization of relations between construction 
and technology for specified series of types of elements of machine engines. Moreover the algorithmic 
method with its essential constituents which determine input date of algorythmisation of processes of 
selection of technological features on bases of constructional features was introduced. Research  
Research limitations/implications: Analyzed methods develop algorithmisation of designing 
environment and support integration with the prepare production process (relational databases, theory of 
automatic classification).  
Practical implications: Described methods were developed on practical examples of creating the 
technological module systems of hydraulic cylinders used in mining, slag cars used in metallurgy and 
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gears series of types The represented methods are applied for the series of type of units of servo-motors 
hydraulic practical in mining.  
Originality/value: Algorithmic method and CAM method are basis for selection of technological 
features in the process of already ordered technology families creating. This method is characterized 
with possibility of shortening time connected with preparation of manufacture  

 
1.57 
Mechanical behaviour characterizing and simulation of polyacrylate rubber 
dos Santos D. (Sao Paulo, Brazil), Batalha G.F. (Sao Paulo, Brazil) 

Purpose: of this paper is to investigate the influence of EB radiation on the mechanical behaviour of 
UV curing polyacrylate rubber (ACM) and to simulate its behaviour. 
Design/methodology/approach: The material was irradiated by two different EB doses, 100 kGy and 
250 kGy, its mechanical behaviour was investigated with the help of uniaxial, equibiaxial and planar 
shear experiments. The results were applied to the Ogden’s Model (1972) in order to obtain the 
parameters to simulate the material behaviour by finite element method (FEM) and to compare 
experimental and FEM curves. The structure molecular changes caused by EB were investigated with 
the help of infrared spectroscopy. 
Findings: In most cases the experimental results showed an increase in the strength at rupture and a 
decrease in the elongation at the rupture with increasing of radiation dose. Equibiaxial and planar shear 
tests presented similar behaviour like uniaxial results, in terms of elongation decrease and strength 
increase, with some deviations. Ogden’s Model third order provided simulated curves with similar 
behaviour in comparison to experimental curves. The infrared spectroscopy showed different chemical 
group contents in the analyzed regions, surface and middle region. 
Research limitations/implications: Two doses of EB radiation were applied; higher or lower doses 
were not investigated. 
Practical implications: Improved behaviour of UV curing ACM can extend the range of industrial 
applications, or improve its performance in known applications. 
Originality/value:  Usually EB radiation has been used to modify polymeric structure and to improve 
thermal and mechanical polymers behaviour. Regarding like rubber materials EB is usually applied as 
an alternative form of vulcanization. UV is a new type of curing for polyacrylate rubbers, which are 
usually cured by thermal processes. 

 
1.195 
Methodology of high-speed steels design using the artificial intelligence tools 
SitekW. (Gliwice, Poland) 

Purpose: The main goal of the research carried out was developing the design methodology for the new 
high-speed steels with the required properties, including hardness and fracture toughness, as the main 
properties guaranteeing the high durability and quality of tools made from them. It was decided that 
hardness and fracture toughness KIc are the criteria used during the high-speed steels design. 
Design/methodology/approach: In case of hardness, the statistical and neural network models were 
developed making computation possible of the high-speed steel hardness based solely on the steel 
chemical composition and its heat treatment parameters, i.e., austenitizing- and tempering temperatures. 
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In this case results of own work on the effect of alloy elements on the secondary hardness effect were 
used, as well as data contained in catalogues and pertinent standards regarding the high-speed steels. In 
the second case - high-speed steels fracture toughness, the neural network model was developed, 
making it possible to compute the KIc factor based on the steel chemical composition and its heat 
treatment parameters. The developed material models were used for designing the chemical 
compositions if the new high-speed steel, demonstrating the desired properties, i.e., hardness and 
fracture toughness. Methodology was developed to this end, employing the evolutionary algorithms, 
multicriteria optimisation of the high-speed steels chemical composition. 
Findings: Results of the research carried out confirmed the assumption that using the data from 
catalogues and from standards is possible, which - would supplement the set of data indispensable to 
develop the assumed model - improving in this way its adequacy and versatility. 
Research limitations/implications: One should also indicate the possibility of employing the 
developed models for simulation of the alloy elements effect on the high-steels properties, including 
analysis of the synergy of interactions of the particular alloy elements which features and interesting 
investigation tool. 
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, being the new materials design 
philosophy, 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. It should be 
indicated that the materials science knowledge, pertaining oftentimes to the multi-aspect classic 
problems and described, or - rather - saved in the existing, broadly speaking, databases, features the 
invaluable source of information which may be used for discovery of the unknown so far relationships 
describing  the material structure - properties relations. 

 
1.159 
Finite Element Method application for determining feedstock distribution during powder 
injection moulding 
Sliwa A. (Gliwice, Poland), Matula G. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Purpose: To improve the understanding of the rheology of a metal-loaded polymer, a computer 
program which simulates the powder injection molding (PIM) process has been developed and its 
output has been compared to actual laboratory experiments. 
Design/methodology/approach: The polymer-powder feedstock was injection moulded using Arburg 
injection moulding machine. Feedstock of M2 HSS reinforced with carbides and mixed with stearic 
acid, paraffin wax and polypropylene as a binder was made by twin-screw extruder. Feedstock viscosity 
examination was made by capillary rheometer HAAKE RheoCap. Computer simulation results were 
compared with experimental results 
Findings: Computer aided numerical analysis gives the possibility to select the optimal parameters of 
injection moulding without necessitate of preparation different feedstocks and manufacturing injected 
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samples in different conditions of injection. Moreover application of ANSYS allows to apply initial 
process of injection moulding simulations without the necessity of purchasing  expensive programs 
applied to material modeling injection. 
Research limitations/implications: It was confirmed that using of finite element method in powder 
injection moulding process can be a way for reducing the investigation costs 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: Nowadays 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.  

 
1.196 
FEM application for modelling of PVD coatings properties 
Sliwa A. (Gliwice, Poland), Mikula J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Purpose: The general topic of this paper is problem of determining the internal stresses of composite 
tool materials with the use of finite element method (FEM). The chemical composition of the 
investigated materials’ core is corresponding to the M2 high-speed steel and was reinforced with the 
WC and TiC type hard carbide phases with the growing portions of these phases in the outward 
direction from the core to the surface. Such composed material was sintered, heat treated and deposited 
appropriately with (Ti,Al)N or Ti(C,N) coatings.  
Design/methodology/approach: Modelling of stresses was performed 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. The computer simulation results were compared with the experimental 
results. 
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 software. The computer simulation results correlate with the experimental results. 
Research limitations/implications: It was confirmed that using of finite element method in stresses 
modelling occurring  in advanced composite materials can be a way for reducing the investigation costs. 
In order to reach this purpose, it was used in the paper a simplified model of composite materials with 
division on zones with established physical and mechanical properties. Results reached in this way are 
satisfying and in slight degree differ from results reached by experimental method.  
Originality/value:  Nowadays 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. 
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1.191 
Computer simulation of mechanical properties of quenched and tempered steel specimen 
Smoljan B. (Rijeka, Croatia), Iljkic D. (Rijeka, Croatia), Tomasic N. (Rijeka, Croatia) 

Purpose: The computer simulation of mechanical properties of quenched and tempered steel was 
investigated. The established method of computer simulation was applied in prediction of mechanical 
properties of workpiece with complex form. 
Design/methodology/approach: The method of computer simulation of mechanical properties of 
quenched and tempered steel was established bay theoretical analysis of relevant properties that affect 
hardness of quenched and tempered steel and by regression analysis based on experimental results.  
Findings: The new method of prediction of mechanical properties of quenched and tempered steel was 
established. In proposed method of computer simulation of mechanical properties of quenched and 
tempered steel is based on predicted steel hardness. Hardness distribution of quenched and tempered 
workpiece of complex form was predicted by computer simulation of steel quenching using a finite 
volume method. It was found out that mechanical properties of quenched and tempered steel can be 
successfully predicted by proposed method. 
Research limitations/implications: The investigation was done on carbon and low alloyed steel. The 
further experimental investigations are needed for final verification of established model. 
Practical implications: The established method could be applied in industrial practice.  
Originality/value:  New method of computer simulation of mechanical properties of quenched and 
tempered steel was established. As-quenched hardness distribution is predicted by involving the results 
of simple Jominy-test in numerical modelling of steel quenching. Estimation of hardness distribution is 
based on time, relevant for structure transformation, i.e., time of cooling from 800 to 500 °C (t8/5). The 
distribution of mechanical properties in quenched and tempered steel workpiece is estimated based on 
as-quenched steel hardness, tempering temperature and Jominy-test results. 

 
1.37 
Weldability of pulse GMAW joints of 780MPa dual-phase stee 
So W.J. (Seoul, Korea), Kang M.J. (Incheon, Korea), Kim D.C. (Incheon, Korea) 

Purpose: This paper assesses the gap bridgeability of pulse GMAW joints of DP 780 for automobile body. 
Design/methodology/approach: Wire melting was analyzed using a high-speed camera. The impact of 
EN ratio on the shape of the bead section was examined after analyzing the macrosection of welding 
which was obtained on a bead-on-plate-welding experiment. Welding conditions that are robust to the 
gap were suggested through an analysis on tensile strength, macrosection of the weld and fracture 
appearance of tensile strength testing at the lap joint welding of DP 780. 
Findings: A relation among the welding current (welding process parameter of AC pulse GMAW), EN 
ratio, welding speed and bead shape parameters which include bead width, bead height and penetration 
were computed. 
Research limitations/implications: The suitable welding conditions proposed in this paper can change 
because of types of welding joints thickness of base metal and other reasons. 
Practical implications: In this study, the suitable welding conditions were presented for securing a 
good weld quality of DP 780 for the automobile body. 
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Originality/value:  Through this study, the correlation between the weld bead geometry and the EN 
ratio in the AC pulse GMAW was confirmed. Though the weld quality assessment, suitable pulse 
GMAW conditions of DP 780 were suggested. 

 
1.95 
Influence of management system on the safety level in chosen enterprise 
Spilka M. (Gliwice, Poland), Kania A. (Gliwice, Poland) 

Purpose: In this paper the analysis of influence of management system on safety level in extractive industry 
was carried out. The effects of the occupational health and safety management system implementation were 
presented. The necessity of threats monitoring and preventive treatments were showed. 
Design/methodology/approach: In this article the essence of industrial safety was presented. The 
problem of occupational risk and the results of threats on the work position were talked over. Moreover, 
the occupational health and safety management according to PN-N-18001 standard was characterized. 
Findings: The analysis of enterprise functioning, developed in respect of infrastructure and occurring 
threats taking into consideration industrial safety after occupational health and safety management 
system introduced was carried out. 
Research limitations/implications: According to continuous improvement principle the necessity of 
supervise actions in direction to improvement of health and work conditions of workers exist. 
Practical implications: The implementation of the occupational health and safety management system 
brings profits as reducing of heavy and fatal accidents index. In enterprises observed minimizing of 
negative health effects caused by industrial accidents. 
Originality/value:  In this paper indicated that present coal-mining needs effective system actions 
which should be directed on threats reducing causing industrial accidents. 

 
1.48 
Magnetic induction of polymer composites filled with ferrite powders 
Stabik J. (Gliwice, Poland), Dybowska A. (Gliwice, Poland), Pluszynski J. (Chrzanow, Poland), 
Szczepanik M. (Gliwice, Poland), Suchon L. (Gliwice, Poland) 

Purpose: The goal of this work was to determine influence of amount and type of ferrite fillers on 
magnetic induction of epoxy composites. Six mixtures that contain different amount of ferrite powder 
were prepared. Additionally an effect of type and amount of introduced ferrite powder on epoxy resin 
processing conditions and parameters was searched. 
Design/methodology/approach: In this research the method of preparing polymeric gradient 
composites was centrifugal casting. The experimental procedure focused on evaluating the magnetic 
induction of gradient composites. Magnetic induction of composites based on epoxy resin, which 
contain ferrite powders was measured using milliteslometer. Measurements were performed for three 
filler contents and for two types of filler. 
Findings: Centrifugal casting method allowed obtaining materials with different percentage of ferrite 
content in subsequent layers of cylindrical composites. Moreover it was observed that values of 
magnetic induction were higher for composite with barium ferrite than for composite with strontium 
ferrite but the difference was not too high. 
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Research limitations/implications: The main problem of this work was about limitation of maximum 
level of fillers content. Adding more filler than 30%vol caused very rapid composite viscosity increase 
and made air removing and casting impossible. For that reason there were made composites with 
10%vol., 20%vol. and 30%vol. of ferrite powders. Trials were performed with mixtures that contained 
up to 50%vol. of filler. 
Practical implications: Method applied in this research allowed to obtain materials that are 
characterized by gradient of magnetic properties. Such composites find applications in electrotechnical 
industry and in mechanical engineering. 
Originality/value:  New polymeric gradient materials were developed using centrifugal casting 
technology. Magnetic properties of these composites were determined depending on distance from the 
surface of the test piece. 

 
1.19 
Electrical properties of polymeric gradient materials based on epoxy resin filled with hard coal 
Stabik J. (Gliwice, Poland), Szczepanik M. (Gliwice, Poland), Dybowska A. (Gliwice, Poland), 
Suchon L. (Gliwice, Poland) 

Purpose: of this paper was to describe functionally the gradient polymeric materials and technology of 
the gradient production. The experimental part describes preparation of circular disc samples of 
polymeric gradient material by gravity casting method. Finally electrical surface resistance and surface 
resistivity was measured and analysed. 
Design/methodology/approach: Eight specimens were prepared using gravity casting method. 
Composites with epoxy resin as a matrix and with respectively 3, 6, 9 and 12%vol of two types of hard 
coal as a filler were cast. Surface resistivity was applied as a measure of electrical properties. The idea 
of the test was to define electrical resistivity in sequential layers with different content and type of 
conductive component (hard coal). First, specimen’s thickness was measured and electrical resistivity 
was tested. Next, outer layer was removed by grinding and electrical measurements performed. The 
procedure was repeated for all subsequent layers. In effect, dependence of surface resistivity on depth of 
the layer was determined. 
Findings: The experimental results demonstrated that addition of conductive filler (hard coal) to epoxy 
resin caused a change of surface resistivity of these materials. Hard coal together with epoxy resin 
formed gradient composite material with different filler content in subsequent layers. 
Research limitations/implications: Further investigations with higher hard coal content and/or with 
different matrix are needed. 
Originality/value:  This paper is original because in the research programme electrical properties of 
new type of polymeric gradient composites were tested and presented in it. 

 
1.51 
Structure of gas-assisted injection moulded parts 
Stachowiak T. (Częstochowa, Poland), Jaruga T. (Częstochowa, Poland) 

Purpose: The purpose of this research was evaluation of the structure in the cross-section of gas-
assisted injection moulded parts. The parts investigated were stroller handles made from polypropylene. 
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Design/methodology/approach: Polymer structure was observed in the cross-section using the optical 
microscope. The microtomed slices cut from the manufactured parts were observed in polarized light. 
The parts obtained with different injection moulding temperature values were tested. 
Findings: was found that spherulites size differs in the cross section. A big gradient of spherulites is 
observed in the area near the skin while the spherulites contacting the gas channel are of similar size - 
like those in the part centre. 
Research limitations/implications: The investigation is limited to semi-crystalline polymers, like 
polypropylene. In case of amorphous polymers spherulitic structure does not occur. 
Practical implications: The investigation results can contribute to the improvement of the knowledge 
about gas-assisted injection moulding and can also be helpful in selection of proper injection moulding 
parameters, in order to obtain good polymer structure in the part. 
Originality/value:  Gas-assisted injection moulding is a non-conventional manufacturing process. 
Investigation in this field is not so common like in conventional injection moulding that has much 
longer history. 

 
1.33 
The efficiency of different machines for controlling of western corn rootworm adults 
Stajnko S.D. (Hoce, Slovenia), Janzekovic M.J. (Hoce, Slovenia), Mursec B.M. (Hoce, Slovenia), 
Vindis P.V. (Hoce, Slovenia), Cus F.C. (Maribor, Slovenia) 

Purpose the appearance western corn rootworm (Diabrotica virgifera virgifera LeConte) in Slovenia 
brings new challenges to machines used for pesticide spraying of corn. The control of western corn 
rootworm is difficult due to the height of the corn crop in July-August. The current paper presents the 
exploitation characteristics of mistblower with cannon and field sprayer with high-mounted spraying 
boom and vertical tube extension with distributing nozzles on pesticide distribution over the corn plant. 
Design/methodology/approach: Two field experiments with different air adjustments and driving 
speed (mistblower with cannon) and nozzle flow and driving speed (field sprayer with high-mounted 
spraying boom) were reserach. 
Findings: The ventilator of the mistblower spread the pesticide over the wider band of the field as the 
field sprayer, however the pesticide distribution measured as coefficient of variation did not fulfil the 
legislative requirements.  
Research limitations/implications: The experiment results presented herein can be applied under 
similar equipment adjustment, working speed and growing conditions of the corn plant (78.000/ ha and 
the height of 2.70 m). 
Practical implications: The field sprayer with high-mounted spraying boom and vertical tube 
extension was proved as an efficient machine for controlling of western corn rootworm adults in the 
developed corn growing over 2.70 m. With the presented technical procedure the damage caused by the 
western corn rootworm can be almost completely prevented. However due to the growing stage of the 
plant in the time of spreading of the adult, about 6.5 % of the plants are overridden 
Originality/value:  By implementing the findings from our experiments a severe damage in corn yield 
caused by the western corn rootworm can be reduced significantly. On that way an effective way in 
production of corn can be contribute to farmers’ economy. 
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1.133 
Microstructure evolution in CRCS processed strips of CuCr0,6 alloy 
Stobrawa J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Gluchowski W. (Gliwice, Poland), 
Malec W. (Gliwice, Poland) 

Purpose: The aim of this work was to evaluate the ability of a continuous repetitive corrugation and 
straightening (CRCS) technique in creating ultra fine grained copper-chromium strips as well as to 
determine the microstructure evolution and its influence on grain size refinement. 
Design/methodology/approach: Tests were performed with the 0.8 mm thick CuCr0,6 strips using 
original die set construction. The changes of mechanical properties as well as microstructure evolution 
versus circles number of deformation were investigated. The microstructure was investigated using 
optical and electron microscopy (TEM and SEM equipped with EBSD). 
Findings: The CRCS process effectively reduced the grain size of a CuCr0,6 alloy strips, demonstrating 
the CRCS as a promising new method for producing ultra fine grained metallic strips. Generally, the 
mechanism of grain refinement and microstructural evolution during CRCS of CuCr0,6 alloy strips is 
similar to that observed in other high/medium stacking fault energy materials deformed by SPD, i.e. via 
dislocation manipulation and accumulation. Any effects connected with mechanical twinning were not 
observable. 
Research limitations/implications: Investigation results are limited to the initial material in annealed 
state. Further investigation should focus on the description of influence of deformation-supersaturation-
ageing sequence on strengthening effect. 
Practical implications: A growing trend to use new copper-based functional materials is recently 
observed world-wide. Within this group of materials particular attention is drawn to those with ultra 
fine or nanometric grain size of a copper matrix, which show higher mechanical properties than 
microcrystalline copper. 
Originality/value:  The paper contributes to the mechanical properties of precipitates strengthened ultra 
fine grained copper - chromium alloy strips obtained by original RCS method and to the microstructure 
evolution. 

 
1.80 
An investigation of machining efficiency of internal roller burnishing  
Stoic A. (Slavonski Brod, Croatia), Lackovic I. (Slavonski Brod, Croatia), Kopac J. (Ljubljana, 
Slovenia), Samardzic I. (Slavonski Brod, Croatia), Kozak D. (Slavonski Brod, Croatia) 

Purpose: of this paper is investigation of fine machining efficiency of 34CrMo4 steel with roller 
burnishing tools. Application of roller burnishing process as a clean and environmentally friendly 
machining process which can replace other pollution processes is of great interests. It is important to 
evaluate the influence of material properties (primary hardness) for smoothing efficiency and achieving 
of lower roughness and higher work piece hardness.   
Design/methodology/approach: Experimental tests of cutting outputs have been done on specimens 
prepared for final machining process to estimate the rate of roughness decrease, and diameter increase. 
Roughness measured data before and after roller burnishing process have been compared. 
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Findings: It was found that surface roughness is significantly lower after roller burnishing. Roughness 
ratio (before/after process) and decrease factor was 4 what doesn’t satisfy expected results. Some 
roughness results after burnishing exceed upper limits. 
Research limitations/implications: Results and findings presented in this paper are qualitative and 
might be slightly different in other machining condition (e.g. higher hardness materials and higher 
roughness of row material). 
Practical implications: Smoothing process can be performed on standard machine tools without 
additional reconfiguration tasks. Process is very rapid. Process is very versatile for any workshop and 
can be conducted without coolant what is additional advantages for the environment and pollution free 
machining. 
Originality/value:  Originality of the paper is in analysis of results and smoothing efficiency with 
Wilcoxon test. 

 
1.158 
Strengthening surfaces of machine components by treatment with using loose solid balls 
Stotsko Z.A. (Lviv, Ukraine), Stefanovych T.O. (Lviv, Ukraine) 

Purpose of this paper is to develop mathematical models of the treatment methods using loose solid 
balls. Analysis of treatment with the use of loose solid balls behaviour is carried out for modelling. The 
operating factors such as geometrical parameters of a nozzle, distance to the treated surface, and 
pressure of compressed air and outlet factors such as level of strengthening, depth of hardened layer are 
determined. It is proposed to put into basis of the mathematical models the energy conception that 
permit for unification and simplification of mathematical description of the processes. The level of 
strengthening, and depth of hardened layer are estimated for the plain surfaces by means of created 
mathematical models.  
Design/methodology/approach: The main methods used for the theoretical research are mathematical 
modelling, integral calculus, fundamentals of analytic geometry, theory of probability, hydraulics of 
multiphase flow. The main methods used for the experimental investigations were conducted by 
receiving diagrams of surface roughness, microhardness of the oblique slices of the treated samples, 
speckle interferograms of the surfaces treated using loose solid balls. 
Findings: A method of mathematical modelling for treatment with the use of loose solid balls is 
developed based on the energy conception. The mathematical model is created and allows calculating 
the characteristics of surface quality depending on the technological modes of treatment. 
Research limitations/implications: It is planned to develop and improve the methods of mathematical 
modelling of the treatment using loose solid balls in future research by extending them for the 
curvilinear treated surfaces, which are characterised by a movement relative to the nozzle. 
Practical implications: have the applied software, elaborated on the basis of the models, that allows 
providing for automation of calculations of the characteristics of surface quality depending on the 
technological modes of the treatment. 
Originality/value:  It is pioneered to receive functional dependences between depth of a hardening layer, 
changing microhardness, degree of hardening and the parameters of equipment, blast of loose solid balls, 
and working medium. The created functional dependences take the distribution of characteristics of 
working medium into account (mass and velocity) all along the cross-sections of the blast. 
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1.26 
Influence of continuous casting conditions on grey cast iron structure 
Szajnar J. (Gliwice, Poland), Stawarz M. (Gliwice, Poland), Wrobel T. (Gliwice, Poland), Sebzda W. 
(Gliwice, Poland), Grzesik B. (Gliwice, Poland), Stepien M. (Gliwice, Poland) 

Purpose: The main aim of investigations was the unification of flake graphite morphology in cast iron 
ingots in conditions of forced convection of liquid metal in the continuous casting mould, which 
contains electromagnetic stirrer.   
Design/methodology/approach: To investigations of grey cast iron ingots were used laboratory stand 
of continuous casting, which contains continuous casting mould with inductor of rotate electromagnetic 
field. To investigations were made 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. 

 
1.136 
Microstructures of Mg-Al-Zn and Al–Si–Cu cast alloys 
Tanski T. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Maniara R. (Lubliniec, Poland) 

Purpose: The aim of this paper was to investigate the structure of the MCMgAl6Zn1 magnesium and 
ACAlSi9Cu aluminium cast alloy in as-cast state. 
Design/methodology/approach: The following results concern the microstructure of the cast 
magnesium and aluminium alloys using ZEISS SUPRA 25, Opton DSM-940 scanning and LEICA 
MEF4A light microscopy, X-ray qualitative microanalysis as well as X-ray analysis. 
Findings: The analysis of the structure magnesium alloy consists of the solid solution α – Mg (matrix) of the 
secondary phase g – Mg17Al12 evenly located in the structure. The structure creates agglomerates in the form 
of needle precipitations, partially coherent with the matrix placed mostly at the grain boundaries. The AC 
AlSi9Cu and AC AlSi9Cu4 cast aluminium alloys are characterised by a dendritic structure of the α solid 
solution - as the alloy matrix, as well are characterised by a discontinuous β–Si phase forming the α+β eutectic 
grains, with a morphology depending on the silicon and copper mass concentration. 
Research limitations/implications: Taking into account the fact that some of the properties are of great 
importance only for the surface of the material, the future investigation will concern modelling of the 
alloy surface using surface layers deposition methods like physical vapour deposition methods. 
Practical implications: A desire to create as light vehicle constructions as possible and connected low 
fuel consumption have made it possible to make use of magnesium and aluminium alloys as 
constructional material in automotive industry. 
Originality/value:  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 and aluminium alloys. 



 
116 Achievements of Mechanical and Materials Engineering AMME’2010 

 

 
 

 
1.3 
A review on an employee empowerment in TQM practice 
Thamizhmanii S. (Batu Pahat, Malaysia), Hasan S. (Batu Pahat, Malaysia) 

Purpose: This paper discusses the issues of employee’s empowerment, their training needs, suggestions 
and other issues related to it. Total quality management (TQM) is a management technique adopted by the 
most manufacturing organizations. TQM in general is viewed as organization set up which will help to 
manufacture products at lowest cost by the following various management techniques through continuous 
improvement. Employee empowerment is providing decision making powers to a team or an individual. 
Design/methodology/approach: Employee empowerment is providing decision making powers for a 
team or individual. 
Findings: Employee empowerment is good for an organization and employee is empowered to make 
specific decision for the interest of the organization. Empowerment helps to play a wider role in an 
organization as a process owner. 
Research limitations/implications: This is a conceptual study, and hence, there is no hypothesis tested 
as an empirical study. It does provide a good foundation for future research. 
Originality/value:  The paper is a conceptual design and more elaborative requirements can be done. 
This is an input to create awareness among the organizations. 

 
1.110 
Integration of part classification, cell formation and capacity adjustment 
Tolouei-Rad M. (Perth, Australia) 

Purpose: Improving the productivity of a large manufacturing firm through development and 
implementation of a group technology model in a real manufacturing environment. This incorporates 
classification of parts, coding of parts and par families, formation of machine cells, and minimization of 
machine idle times through machine cell capacity adjustment. 
Design/methodology/approach: An algorithm has been developed for classification of all the parts into part 
families on the basis of manufacturing similarities. This formed 144 par families for more than 7500 different 
parts in production. The algorithm assigned group technology code to each part and a part family code to each 
part family. The former represents manufacturing characteristics of the part and the latter simplifies 
determination of part families. A number of machine cells were developed to produce all of the part families. 
After classification the system automatically directs each part to the appropriate machine cell for 
manufacturing.  A computer software has been developed that automated the functions of classification of 
parts and assigning a group technology code to each part, determination of part families and assigning part 
family codes, and directing part families to appropriate machine cells for production. 
Findings: Introducing part family codes in addition to group technology codes considerably simplified 
the task of part family determination. Application of the system immediately resulted in an increased 
productivity of about 50%. This was due to the reduced setup times, less flow of parts in the workshop, 
production of similar parts due to parts classification, etc. Yet a productivity improvement of 100% or 
more is anticipated in near future. 
Research limitations/implications: As the manufacturing firm was producing a wide range of products 
at the time of implementation of this work, it was difficult to implement the project without affecting 
the production flow significantly. There has also been some resistance from technical people opposing a 
change in traditional production methods. 



 
Abstracts 117 
 

 
 

Originality/value:  Integration of machine cell formation with capacity adjustment is of great value that 
resulted in significant productivity improvements. Also some issues regarding actual implementation of 
group technology and associated problems and issues, coding of parts and part families, formation of 
machine cells, and capacity adjustment of machine cells have been dealt with and discussed in this paper. 

 
1.109 
A comparative approach to modelling of hard tissues 
Tolouei-Rad M. (Joondalup, Australia) 

Purpose: Investigating the capabilities of commercial CAD/CAM systems in producing 3D models of 
body bones from 2D medical images and application of resulting models in rapid manufacturing of 
customized implants. 
Design/methodology/approach: Geometrical information of 2D medical images extracted via an 
image processing and filtering mechanism, and converted into 3D models by Commercial CAD 
software systems. After applying a median filter to improve the quality of 2D images, they are 
segmented and bone edges are detected with histogram threshold method. With the aid of an Auto LISP 
program, detected edges are transferred to AutoCAD as a series of points. Splines are drawn over the 
points and redundant points deleted. Then by transferring resulted splines into the modeler, 3D models 
are constructed. Different implant manufacturing methods have been studied and rapid manufacturing 
methods have been recognized to be suitable for customized implant fabrication. 
Findings: A number of CAD software packages proved to be capable of producing 3D models using 
generated information, however, human intervention is needed for all systems tested. Different systems 
tested exhibited strenthnesses and weaknesses. 
Research limitations/implications: Automatic generation of 3D models of body bones from 2D 
images is desirable. Also development of an intelligent system for manufacturing of customized 
implants is highly desirable. 
Originality/value:  Method of extracting geometric data from medical images and presenting this data 
in a format suitable for commercial CAD systems for making 3D models is of high value. Also the 
performance comparison of various CAD systems is very important. 

 
1.149 
Polymer matrix composite materials reinforced by Tb0.3Dy0.7Fe1.9 magnetostrictive particles 
Tomiczek A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Tomiczek B. (Gliwice, Poland), 
Slawska-Waniewska A. (Warszawa, Poland), Iesenchuk O. (Warszawa, Poland) 

Purpose: The goal of this work was to describe manufacturing process of polymer matrix composite 
materials reinforced by Tb0.3Dy0.7Fe1.9 particles and to observe changes of physical properties (magnetic 
properties and magnetostriction) of samples with randomly oriented magnetostrictive particles in epoxy 
matrix and with aligning these particles in the matrix during fabrication process. 
Design/methodology/approach: Polymer matrix composite materials reinforced by the Tb0.3Dy0.7Fe1.9 

magnetostrictive particles fabricating method was developed during the investigations, making it 
possible to obtain materials with good physical properties. The influence of the concentration of the 
Td0.3Dy0.7Fe1.9 particles on magnetic and magnetostrictive properties was estimated. Metallographic 
examination of powder’s morphology as well as EDS and XRD analysis and observations the structure 
of composite materials were made. 
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Findings: The influence of magnetic particle alignment is observed in the magnetic and 
magnetostriction responses. The magnetostrictive response improves when the magnetic particles are 
oriented in magnetic fields and reaches approximately 184 ppm for oriented composite materials with 
25% volume fraction of Td0.3Dy0.7Fe1.9 particles. 
Practical implications: For potential applications in technological devices, such as sensors and 
actuators, it is desirable to form composite systems by combining magnetostrictive phases with matrix, 
in order to have giant magnetostrictive effect and, at the same time, to reduce disadvantages of 
monolithic material.  
Originality/value:  The originality of this work is based on manufacturing process, especially of applying 
magnetic alignment for ordering Td0.3Dy0.7Fe1.9 particles during polymerization of epoxy matrix. 

 
1.141 
Corrosion of evaporator tubes in low emission steam boilers 
Topolska S. (Gliwice, Poland), Labanowski J. (Gdansk, Poland) 

Purpose: of this paper is to reveal the mechanisms of corrosion processes of outer surfaces of low-
emission steam boiler evaporator tubes. Examinations were performed to find the reasons of different 
corrosion susceptibility of tubes situated at combustion chamber on various levels. 
Design/methodology/approach: Examinations were conducted on several segments of Ø 57 x 5.0 mm 
evaporator tubes made of 16M (16Mo3) steel grade. Segments were taken from level of 10 meters and 
18 meters from the chamber bottom of low-emission coal fired steam boiler after two years operation. 
Microstructure degradation of base material was estimated. Metallographic evaluation of scale 
morphology, its micro sites chemical composition analysis and distribution of elements on cross 
sections have been performed. 
Findings: Eexaminations of evaporator tubes indicated that reduction of wall thickness was 
considerable at the segments taken from level of 10 m, when at level of 18 m this reduction was small. 
The morphology of scales consisted of external layer which was porous and weakly connected to the 
tube surface, and internal layer, which was dense and adherent to the base metal. In these two layers the 
bands reach in sulfur were detected. The sulfide corrosion seems to be the main degradation mechanism 
of the tube surface at the level of 10 m.  
Research limitations/implications: Corrosion of the water wall tubes in low-emission steam boilers is 
a result of reaction of steel tube surface with the aggressive substoichiometric environment contains 
sulfur. The chemical composition of flue gases changes along the water wall. The exact compound of 
flue gases has not been determined in this study. 
Practical implications: Prevention of water wall tubes corrosion can be achieved by changing in 
operation conditions or replacement of tube materials. The first mentioned action is limited to accurate 
burner’s adjustment or introduces a flow of additional air along the walls and create air curtain between 
reducing environment and tubes surface. These efforts often are insufficient. The replacement of more 
corrosion resistant material on Cr rich steel or Cr-Ni steel is possible but other problems appear 
connected with high costs of installation and low heat transfer coefficients of such materials. Knowing 
the mechanisms of corrosion allows adjusting combustion process at low emission steam boilers. 
Originality/value:  Information available in literature does not clearly indicate what mechanism of 
corrosion is dominant at different parts of combustion chamber. The current study shows which 
corrosion mechanisms are the most dangerous for evaporator tubes. 
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1.194 
Evaluation of the alloying elements effect on selected steels properties 
Trzaska J. (Gliwice, Poland), Sitek W. (Gliwice, Poland), Dobrzanski L.A.. (Gliwice, Poland) 

Purpose: The paper presents the application of the artificial neural network for the evaluation of the 
alloying elements’ effect on the selected materials properties and austenite transformations during a 
continuous cooling. 
Design/methodology/approach: First the method of modelling of high-speed steels' properties, 
including the hardness and fracture toughness, basing on the chemical composition and heat-treatment 
parameters, employing neural networks is presented. Next, the possibility of the employment of the 
supercooled austenite transformation anisothermic diagrams forecasting method for analysis of the 
chemical composition effect on the CCT diagrams shape is presented. 
Findings: The calculations made in the paper have confirmed the purposefulness of applying artificial 
neural networks for evaluation of the synergic effect of two alloying elements on steel properties. 
Research limitations/implications: The presented system may be used in the range of the accepted in 
the paper mass concentrations of elements. 
Practical implications: The information derived from the calculations make it possible to plot 
diagrams illustrating the effects of the particular elements or pairs of elements, as well as cooling rate 
and/or austenitizing temperature, on any temperature or time describing transformations in steel during 
its continuous cooling. 
Originality/value : The use of the artificial neural networks as an aiding tool for simulation of the 
alloying effect on steels properties. 

 
1.32 
Anaerobic digestion of maize hybrids for methane production 
Vindis P.V. (Hoce, Slovenia), Mursec B.M. (Hoce, Slovenia), Janzekovic M.J. (Hoce, Slovenia), 
Stajnko S.D. (Hoce, Slovenia), Cus F.C. (Maribor, Slovenia) 

Purpose: This research project was aimed at optimising anaerobic digestion of maize and find out 
which maturity class of corn and which hybrid of a particular maturity class produces the highest rate of 
biogas and biomethane. Also the chemical composition of gases was studied.  
Design/methodology/approach: Biogas and biomethane production and composition in mesophilic (35 
degrees C) conditions were measured and compared. The corn hybrids of FAO 300 - FAO 600 maturity 
class were tested. Experiments took place in the lab, for 35 days within four series of experiments with 
four repetitions according to the method DIN 38 414. 
Findings: Results show that the highest maturity classes of corn (FAO 500) increases the amount of biogas 
and biomethane. The greatest gain of biogas, biomethane according to maturity class is found with hybrids 
of FAO 400 and FAO 500 maturity class. Among the corn hybrids of maturity class FAO 300 - FAO 400, 
the hybrid PR38F70 gives the greatest production of biogas and biomethane. Among the hybrids of maturity 
class FAO 400 - FAO 500, the greatest amount of biogas and biomethane was produced by the hybrid 
PIXXIA (FAO 420). Among the hybrids of maturity class FAO 500 - FAO 600 the hybrid CODISTAR 
(FAO 500) the highest production of biomethane. Production of biomethane, which has the main role in the 
production of biogas varied with corn hybrids from 50-60 % of the whole amount of produced gas. 
Research limitations/implications: Economic efficiency of anaerobic digestion depends on the 
optimum methane production and optimum anaerobic digestion process. 
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Practical implications: The results reached serve to plan the electricity production in the biogas 
production plant and to achieve the highest biomethane yield per hectare of maize hybrid.  
Originality/value:  Late ripening varieties (FAO ca. 600) make better use of their potential to produce 
biomass than medium or early ripening varieties. 

 
1.87 
Physicochemical properties of Cr-Ni-Mo steel and Co-Cr-W-Ni alloy applied in urology  
Walke W. (Gliwice, Poland), Przondziono J. (Katowice, Poland) 

Purpose: The main purpose of this study was to evaluate physical and chemical properties of Cr-Ni-Mo 
steel and Co-Cr-W-Ni alloy with modified surface, used for implants in human urinary system. 
Design/methodology/approach: Evaluation of  physical and chemical properties of biomaterials was 
made on the ground of corrosion resistance tests and analysis of chemical composition of surface layer. 
Resistance to pitting corrosion was evaluated on the ground registered anodic polarisation curves by 
means of potentiodynamic method. Chemical composition investigations of the passive layer have been 
carried out with the use of X-ray Photoelectron Spectroscopy (XPS). 
Findings: Obtained test results show more favourable physical and chemical characteristics of Co-Cr-W-Ni 
alloy when compared to Cr-Ni-Mo steel. Suggested processes of surface treatment guarantee the improvement 
of corrosion resistance, and hence – biocompatibility of both metallic biomaterials in artificial urine. 
Research limitations/implications: Obtained test results indicate the necessity to select such 
physiological solution for corrosion tests, that would reflect specificity of the environment in which the 
implant will be functioning. Complementation of presented tests with measurements of stress and 
fatigue corrosion resistance will enable complex evaluation of  behaviour of those biomaterials in 
urinary system environment. 
Practical implications: Analysis of test results shows favourable influence of suggested surface 
treatment of Co-Cr-W-Ni alloy. Samples with electrolytically polished and chemically passivated 
surface featured the best physical and chemical characteristics. 
Originality/value:  After 30 days’ exposure in artificial urine solution passive layer created on the 
surface of Co-Cr-W-Ni alloy has better combination of physical and chemical properties than passive 
layer created on steel. 

 
1.38 
Efficiency of two non-destructive testing methods to detect defects in polymeric materials 
Wierzbicki L. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Wrobel G. (Gliwice, Poland), 
Szczepanik M. (Gliwice, Poland) 

Purpose: The aim of this paper was to compare application possibilities of non-destructive ultrasonic 
and thermographic testing methods to detect defects in polymeric materials. In experimental part, 
subsurface defects were made in specimens of polymeric materials such as PE, PMMA, laminate then 
experimentally detected and directly displayed in ultrasonic and thermographic images. 
Design/methodology/approach: In this paper the development of a real-time non-invasive technique 
using pulsed infrared (IR) thermography to measure the temperature of polymer materials is described. 
In this study 16 specimens were pre-heated during specific time using infrared lamp. After that the 
specimen’s surface temperature was scanned during cooling down process by a thermovision camera, 
then defects were detected by means of a thermographic images analysis. The second method applied 
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was ultrasonic testing using the pulse-echo technique as a type of non-destructive testing commonly 
used to find flaws in materials and to measure the objects thickness. Frequencies of 2 to 10 MHz are 
common but for special purposes other frequencies are used. 
Findings: The experimental results have demonstrated that application of ultrasonic and thermographic 
testing are effective methods to visualize and reveal defects in the polymeric materials. 
Research limitations/implications: It is not possible to detect defects after a long pre-heating time of 
researched material because it results in uniform temperature on the whole surface of specimen. The 
most problems about identification of defects in tested materials by ultrasounds concern laminates. 
Originality/value:  This paper is a unique because it compares two non-destructive testing methods 
usually used separately to detect defects in polymeric materials. 

 
1.137 
Composite materials based on EN AW-Al Cu4Mg1(A) aluminum alloy reinforced with the BN 
ceramic particles 
Wlodarczyk-Fligier A. (Gliwice, Poland), Adamiak M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Purpose: the aim of the project was to evaluate of the effect of heat treatment and the reinforcing BN 
particles content on the mechanical properties, abrasive wear and corrosion resistance in the NaCl water 
solution environment on the EN AW-AlCu4Mg1(A) aluminium alloy matrix composite. 
Design/methodology/approach: Some of the composite materials were hyperquenched for 0.5 h at the 
temperature of 495ºC with the subsequent cooling in water, and were quench aged next for 6 h at 
200°C. Hardness tests were made on HAUSER hardness tester with the Vickers method at 10 N. Static 
compression and tensile tests of the fabricated composite materials were made on the ZWICK 100 type 
testing machine at room temperature. Abrasion resistance wear tests were carried out with the constant 
number of cycles of 5000 (120 m) at various loads: 4, 5, 6, 7, and 8 N. Test pieces were rinsed in the 
ultrasonic washer to clean them and next were weighed on the analytical balance with the accuracy of 
0.0001 g to check the mass loss. Corrosion tests were made in 5% water NaCl solution. 
Findings: Besides visible improvement of mechanical properties: hardness, compression strength  and 
tensile strength, wear resistance there were also observed the influence of heat treatment on the 
corrosion resistance of composite materials in 3% NaCl solution. 
Practical implications: Tested  composite materials can be applicate among the others  in automotive 
industry but it requires additional researches. 
Originality/value : It was demonstrated that the mechanical properties, as well as the wear and 
corrosion resistance of the extruded composite materials with the EN AW-Al Cu4Mg1(A) alloy matrix 
may be formed by the dispersion hardening with the BN particles in various portions and by the 
precipitation hardening of the matrix. 

 
1.65 
Quantitative analysis of the fibre content distribution in CFRP composites using thermal non-
destructive testing 
Wrobel G. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Muzia G. (Gliwice, Poland), Pawlak S. 
(Gliwice, Poland) 

Purpose: The primary purpose of present study was to determine the fibre content distribution in CFRP 
composites using thermal non-destructive testing. 



 
122 Achievements of Mechanical and Materials Engineering AMME’2010 

 

 
 

Design/methodology/approach: The experiments have been performed using transient thermography 
to obtain the thermograms for CFRP and neat resin specimens. From recorded thermograms, the 
thermal diffusivity values were determined for all materials under investigation and for two different 
preheating conditions to verify the effect of preheating conditions on obtained results. 
Findings: It was found from obtained results that composites with different carbon fibre content had 
different values of thermal diffusivity. Relationship showed that the thermal diffusivity was a linear 
function of fibre content in considered materials. It was also found from investigated neat resin 
specimens that the thermal diffusivity measurement was affected by specimen thickness. 
Research limitations/implications: Developed relationships between thermal diffusivity and carbon 
fibre content is not generalized for all types of CFRP composites (manufactured using a different 
technology or of different thickness), such specific relationships should be determined for any other 
composite. 
Practical implications: The results obtained from present experiment would be of great importance in 
the industrial or laboratory applications to evaluate the fibre content distribution in carbon/epoxy 
composites. 
Originality/value:  Originality of the present paper is about applying the thermal non-destructive testing 
to determine the fibre content distribution in CFRP composites. 

 
1.89 
Influence of thermal boundary condition on casting process of metal matrix composite 
Zagorski R. (Katowice, Poland), Sleziona J. (Katowice, Poland) 

Purpose: of this paper is to present a computer simulation as a tool for modelling the gravity casting 
process of metal matrix composite (MMCs) in the sand mould and predicting the arrangement of 
heterophase reinforcement particles in the composite and impact of the parameter which characterizes 
the thermal boundary condition on the course of solidification process (speed, direction) and thus, on 
the arrangement of reinforcement particles. 
Design/methodology/approach: Computer simulations have been carried out following the methods 
and procedures included in the program Fluent. The calculation are based on two-dimensional model in 
which the Volume of Fluid (VOF), enthalpy method and the Discrete Phase Model (DPM) have been 
applied to describe two-phase system, solidification and behaviour of reinforcement particles, 
respectively. The calculations also include the method which allows to model the contact resistance at 
the interface between mould wall and liquid alloy. 
Findings: Obtained results show that the cast solidification as well as final arrangement of heterophase 
reinforcement particles depend on the assumed thermal boundary conditions. The appearance of the 
contact resistance lengthens the solidification process and extends the effect of aggregation, 
sedimentation and particle engulfment or pushing ahead of solidification front. 
Research limitations/implications: The created model and procedures can be treated as a basis for 
more advanced researches. 
Practical implications: Presented simulations allows to study phenomena occurring during the casting 
process and predict the behaviour of the reinforcement particles (distribution of reinforcement) for the 
different thermal boundary conditions. 
Originality/value:  The applied simulation methods allows to study the course of the casting process of 
metal matrix composite and arrangement of the reinforcement particles. 
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1.7 
Some effects of multiple injection moulding on selected properties of ABS 
Zenkiewicz M. (Torun, Poland), Rytlewski P. (Bydgoszcz, Poland), Moraczewski K. (Bydgoszcz, 
Poland), Stepczynska M. (Bydgoszcz, Poland), Karasiewicz T. (Bydgoszcz, Poland), Malinowski R. 
(Torun, Poland), Ostrowicki W. (Biale Blota, Poland) 

Purpose: The purpose of this work was to investigate the influence of multiple (up to 10 times) injection 
moulding of acrylonitrile butadiene styrene (ABS) on some properties of the obtained moulded pieces. 
Design/methodology/approach: The investigated samples were obtained during the industrial injection 
moulding. There were determined the sample mechanical properties (by a tensile test), melt flow rate, 
temperatures of phase transitions (by differential scanning calorimetry, DSC), temperatures of thermal 
degradation (by thermogravimetric analysis, TGA), as well as storage modulus and damping coefficient 
(both by dynamic mechanical analysis, DMA). 
Findings: After the first injection mouldings, minor decreases (ca. 2.0 %) in the tensile strength were 
observed. After the next injection mouldings, this quantity did not change much. The melt flow rate 
increased along with the number of injection mouldings. The glass transition temperatures (from DSC) 
of butadiene and acrylonitrile styrene fractions don’t vary with the number of injection mouldings and 
are ca.  61 and +104ºC, respectively. 
Research limitations/implications: In order to confirm that degradation process occurs in ABS during 
injection mouldings, further investigation is necessary, mostly that on variations in the mean molecular 
weight of ABS. 
Practical implications: The studies carried out by now indicate that there are no arguments not to 
subject the ABS technological waste to the management by material recycling. 
Originality/value:  It has been observed that the largest changes in the tensile strength and melt flow 
rate of ABS occur during its first injection moulding and a melt flow rate increases slightly with the 
number of injection mouldings. The temperatures of phase transitions and thermal as well as the storage 
modulus and damping coefficient of ABS do not essentially change after repeated injection mouldings. 

 
1.165 
FEM used in improvement of quality of medical devices 
Ziebowicz B. (Gliwice, Poland), Ziebowicz A. (Gliwice, Poland), Szkodny J. (Gliwice, Poland) 

Purpose: The fundamental aim of this research was to determine the biomechanical characteristics of 
the medical bed made of carbon steel and an assessment of its stability. To define the biomechanical 
characteristics of the bed design, the finite element method was applied. Additionally, the risk analysis 
was conducted according to the directives of ISO 14971 standard.  
Design/methodology/approach: The research was carried out on the typical rehabilitation bed. To 
define the biomechanical characteristics of this equipment, the finite element method was applied. 
Geometric model of medical bed, was discretized by means of SOLID 95 element. Appropriate 
boundary conditions imitating phenomena in the real system with appropriate accuracy were 
established. The aim of biomechanical analysis was calculation of displacements and stresses in the 
bed’s construction elements in a function of the applied loading. In order to carry out calculations, 3 
models of diverse variants of loading were selected – safe working load - model 1, transverse stability - 
model 2 and longitudinal stability - model 3.  
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Findings: The analyses showed the difference in displacements, strains and stresses in the characteristic 
points depending on the selected loading. That also helped to determine maximal loading causing the 
exceeding of the yield stress of the bed’s components. 
Research limitations/implications: The limitations were connected with simplification of numerical 
model of femur as well as with the selected boundary conditions.  
Practical implications: The obtained results can be useful in the designing process (modification of 
requirements regarding design and construction, as well as materials used in the production of the 
device, and reduction of risk as far as possible to the patient). They prove that 3D geometrical analysis 
works quite well for assistive medical devices design. 
Originality/value:  Stress-strain-displacement characteristics of the medical bed’s elements, obtained 
from the numerical analysis were presented in the work. 

 
1.198 
Thermography in plastics welding processes assessment 
Rojek M. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Muzia G. (Gliwice, Poland) 

Purpose: The purpose of this paper was to describe the possibilities of thermovision technique to 
evaluate temperature distribution on heating tools surfaces of plastics welding machines and 
temperature distribution on heated surfaces of welded parts.  
Design/methodology/approach: Heating tools of butt fusion, socket fusion and infrared fusion 
machines were tested using thewrmovision camera. Interrelation was shown between temperature 
distribution on heating tools and welded parts surfaces.  
Findings: The quality of ready welds is essentially dependent on uniform heating of welded parts. 
Achieved results shown that thermography may be applied as a tool to quick temperature distribution 
evaluation on heating elements and welded parts.  
Research limitations/implications: In order to evaluate temperature distribution with thermovision 
camera complete surface of heating element must be “visible”. The maximum angle between camera 
axis and line perpendicular do scanned surface is 30ư. 
Practical implications: Achieved results showed that thermography may be applied in industrial 
practice to test heating elements of plastics welding machines. Also welded parts may be scanned with 
this methodology.  
Originality/value: The originality of the research comprises in evaluation of relation between 
temperature distribution on heating elements and temperature distribution on welded parts heated with 
given tools.  
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1.148 
Generation of manufacturing routes    using rules of precedence 
Agostinho O.L. (Campinas, Brasil) 

The purpose of this paper is to present a methodology to generate manufacturing routes and operations  
using rules of precedence to provide logical approach in the dimensioning and chaining of them.The 
definition of a sequence of of rules, will  structure a  methodology for the ordination of the 
manufacturing routings, facilitating the operations detailment . The proposed methodology defines steps 
to generate manufacturing routes and operation . Each step applies the corresponding rules of 
precedence.The rules of precedence, structured as logic rules, order and prioritize the knowledge of 
various manufacturing processes, taking into account the theories of machining, forging, assembly, and 
heat treatments; also, utilizes the theories of  accumulation of tolerance, process capability, between 
others. The implications are the possibility of change the manufacturing knowledge to generate 
manufacturing routings and correspondent operations from tacit to structured one the methodology. The 
limitations in the application of the proposed methodology is the lack of availability of manufacturing 
data bases related to process tolerances, deviations of  machine tool-cutting tool-fixturing device and 
workpiece (MTFW ) system ,and process capabilities. The practical implications of this paper is to 
make viable the possibility of generation of manufacturing routings and operations , through the usage 
of structured knowledge, instead of tacit knowledge currently available in the manufacturing 
engineering departments. The values of this paper coming from its approach showed in the statement 
and application of the rules of precedence in the methodology steps , linking and joining manufacturing 
concepts in a logical and structured way . The presented methodology ,using the application of the rules 
of precedence and the technology databases  allows to establish logical path in the composition of 
manufacturing routes and details of their respective operations. Moreover, because of its logical-
deductive approach allows the structured development of manufacturing routes, moving from prevalent 
tacit knowledge  in organizations to structured knowledge, which can be deployed to engineers and 
technologists working in the areas of manufacturing engineering and manufacturing The originality 
comes from the approach described above ,making viable the utilization of structured knowledge insted 
of tacit one, in the generation of manufacturing routings and operations 

 
1.162 
Laser surface remelting of wrought and sintered austenitic stainless steel 
Bonek M. (Gliwice, Poland), Brytan Z. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

The influences of high power diode laser (HPDL) process conditions like laser beam power in range of 
0.7-2.1 kW on the properties of remelted surface layer of both wrought and sintered austenitic stainless 
steels were studied. With increase of laser beam power of LSR process the hardness of sintered stainless 
steel was growth while for wrought stainless steel the surface roughness was decreased. The corrosion 
resistance of remelted surface was increased for sintered material when remelted at 2.1kW. The 
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steels were studied. With increase of laser beam power of LSR process the hardness of sintered stainless 
steel was growth while for wrought stainless steel the surface roughness was decreased. The corrosion 
resistance of remelted surface was increased for sintered material when remelted at 2.1kW. 

 
1.49 
Analysis of pelvis dimensions for crash test dummys 
Loffredo M.C.M. (Campinas, Brazil), Tivelli E. (Campinas, Brazil), Arruda A.C. (Campinas, Brazil) 

Injuries in children caused by motor vehicle accident (MVA) many times are related to the misuse of 
car restraints or improper fit of the straps. For this reason, the study of the interaction between seat belt 
fit and children is widely analyzed in a biomechanical perspective. The Hybrid III ATDs 
(Anthropometric Test Devices) are human scale devices used in specific tests for seat belts and car 
restraints. However, their anatomical references are based in poor data from real anatomical evidences 
in children aged three or six years old. This study aims to analyze the pelvis of 6 year old children using 
the Rapid Prototyping Technique (Software Invesalius 2.1). The rapid prototyping (RP) is an additive 
manufacturing process that produces a physical prototype in 3D from a 2D model. It can produce highly 
accurate physical models from medical images such as CT scans. Hence, CT scans from 6 year old 
children will be gathered and analyzed in the RP software which will generate real dimensions of 
specific landmarks of the pelvis. These dimensions will be compared to the measurements used to 
manufacture the current ATDs of 6 year old (Young, 1976). The present study intends to bring a new 
method for anthropometric analysis in the automotive field. 

 
1.117 
Physical simulation of metal forming 
Mandziej S.T. (Enschede, Netherlands) 

Worldwide demand of better and more efficient metallurgical processes and low costs of their products 
stimulates intensive research to reach these goals. In this respect any full-scale industrial experiments 
are non-acceptable. Cutting off the R&D costs and fast introducing of new technologies is possible 
when physical and numerical simulations are used. The computer simulation can be only correct when 
exact data of materials behaviour at processing conditions are known. To obtain such data, physical 
simulation is required, which must be executed on true materials using multi-purpose thermal-
mechanical testing devices accurately reproducing the real industrial processing conditions. Actually the 
physical simulation, as compared with full-scale industrial testing, allows in a fraction of time for a 
fraction of cost an improvement of existing technology or development of a new one for modern 
materials and products. To properly simulate such industrial applications like continuous casting or hot 
forming, individual phases of processes or multi-step operations must be followed, characterized by 
their time, temperature, and by applied forces, strains and strain rates. In this paper several basic 
physical simulation techniques are mentioned and examples of physically simulated thermal-mechanical 
procedures given, with their physical background discussed. Keywords: physical 
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1.172 
Quality as a challenge for Polish universities 
Michalska-Cwiek J. (Gliwice, Poland) 

The purpose of the study is to help the universities in implementing the Quality Management System 
(QMS). This paper presents detailed description of the process of implementation quality management 
system according to ISO 9001:2008 standard, which has the significant influence on improving the 
quality of education. The various factors, which decide on the quality of the university have been 
described. The basis of the quality management system according to ISO 9001:2008 standard, which is 
the processes oriented were also presented. The own research gives the consciousness about all 
elements related to the quality and which have crucial impact on the quality management system in 
education. It can be stated that quality in education process is understood as the agreement to the settled 
requirements or the degree of the fulfillment of customers requirements or other interested parties, or 
also the degree of the fulfillment of the assessment criteria (e.g. to didactic tools, lecturers, the results of 
teaching, needs, satisfaction etc.). An interesting area of further research would be improvement 
activities taken at universities after certification quality management system.  

 
1.116 
Lattice Boltzmann Method: a mesoscopic approach for the prediction of permeability in complex 
geometries 
Nabovati A. (Torronto, Canada), Llewellin E. W. (Durham, United Kingdom), Sousa A. C. M. (Aveiro, 
Portugal) 

The present manuscript aims to introduce the lattice Boltzmann method (LBM) as a relatively new 
particle-based mesoscopic approach for pore-level multi-scale flow simulations in porous media. LBM 
is an Eulerian method, where the computational domain is discretised into fixed grid points (lattice). 
Fluid particles move along specified directions on the lattice at each time step, and based on a set of 
collision rules, new distributions are calculated for the next time step. The macroscopic density and 
velocity on each lattice site are calculated by integrating the distribution of fluid particles. Easy 
implementation of the solid wall boundary condition makes the LBM a well-suited method for fluid 
flow simulations in complex geometries; such as those observed in the pore level structure of porous 
media. The performance efficiency of the LBM is comparable to conventional Navier-Stokes-based 
CFD methods, and it becomes more efficient as the geometry complexity increases. Moreover, due to 
its linear local collision rule, LBM is amenable to parallel computing. Flow analysis in porous media is 
of great importance in many industrial applications; for macroscopic flow porous simulations, a priori 
knowledge of the medium permeability is a requirement. Traditionally, the permeability of porous 
media is determined by experimental measurements and then applying the Darcy law to the 
experimentally obtained values of mean-flow velocity and pressure gradient. However, experimental 
measurements are very expensive and time consuming. As an alternative approach, pore level flow 
simulation in porous media enables the researchers to set up numerical experiments for different 
scenarios at much lower cost and time. The pore structure of porous media can be modified easily in the 
numerical experiments, which makes it viable to parametrically study the flow and suggest 
phenomenological correlations for the permeability. The LBM has been extensively applied to various 
forms of pore structure. 
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1.64 
Evaluation of a stress-strain behavior for skin under invivo and strain distribution properties of 
the circumjacent decubital pocket 
Nemoto N.T. (Obu, Japan), Ito Y.I. (Obu, Japan), Nishii T.N. (Obu, Japan), Furuta K. (Obu, Japan), 
Isogai Z. (Obu, Japan), Matsuura H.M. (Obu, Japan) 

Pressure ulcers are localized areas of tissue breakdown in skin and underlying tissue caused by pressure, 
shear, friction, and/or a combination of these. Pressure ulcer patients have fragile skin structure and, a little 
external force caused skin breakdown. In the skin of pressure ulcer patient, it is thought that is strain 
concentration by the external forces induced to the injury. In this study, we evaluated dynamic 
viscoelasticity and dynamic behavior in human body, and the pressure ulcer model of material and form was 
selected based on these result of the measurements. This model consists of cellulose sponge and styrene. We 
carried out the real-time skin surface strain measurement and dynamic viscoelasticity measurement in this 
model. As a result, the model of strain behavior was able to estimate the situation of skin surface strain. In 
the pressure ulcer patient of a peripheral wound, the skin surface strain measurement was safety. It was 
suggested that the wound deformation process was inferred from these data. 

 
1.5 
Analytical calculation of the CNC machines servo drives position loop gain 
Pandilov Z. (Skopje, Macedonia), Dukovski V. (Skopje, Macedonia) 

Purpose: One of the most important factors which influence on the dynamical behavior of the servo 
drives for CNC machine tools is position loop gain or Kv factor.  
Design/methodology/approach: From the magnitude of the Kv-factor depends tracking or following 
error. In multi-axis contouring the following errors along the different axes may cause form deviations 
of the machined contours. Generally position loop gain Kv should be high for faster system response 
and higher accuracy, but the maximum gains allowable are limited due to undesirable oscillatory 
responses at high gains and low damping factor. Usually Kv factor is experimentally tuned on the 
already assembled machine tool.  
Findings: This paper presents a simple method for analytically calculation of the position loop gain Kv. 
A combined digital-analog high order models of the position loop are presented. In order to ease the 
calculation, the high order models are simplified with a second order models. With this approach it is 
very easy to calculate the Kv factor for necessary position loop damping. The difference of the 
replacement of the high order models system with second order systems is presented with the simulation 
program MATLAB. Analytically calculated Kv factor for the servo drives is function of the nominal 
angular frequency and damping of the servo drive electrical parts, nominal angular frequency and 
damping of the mechanical transmission elements, as well as sampling period T.  
Research limitations/implications:The influence of nonlinearities was taken with the correction factor. 
Originality/value: Our investigations have proven that experimentally tuned Kv factor differs from 
analytically calculated Kv factor less than 10%, which is completely acceptable.  
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1.24 
Liquid forging or advanced squeeze casting the innovation for high performance automotive components 
Rosso M. R. (Torino, Italy), Peter I. P. (Torino, Italy), Molina R.M. (Carmagnola, Italy), Tonno G. T. 
(Grugliasco, Italy) 

Requirements for light alloys to be employed in transport industry constantly impose new challenges for the 
development of innovative procedures to reach the design characteristics. Usually, in traditional processes, like 
forging or high pressure die casting, some defects originate reducing the mechanical properties of the alloys. 
Squeeze casting, thixoforming and rheocasting are suitable methods for good surface quality, high dimensional 
accuracy, high strength and ductility, lightweight structural Al component production. Advanced squeeze 
casting (ASC) is a single step technique suitable for production of high integrity components with improved 
performances. ASC is a pressurized solidification process which combines the strength level of forging with 
the shape capabilities and cheapness of castings. The continuous application of the pressure prevents any gas 
entrapment, avoiding gas and shrinkage porosity development and consequently obtaining a dense component 
with very fine microstructure and enhanced tensile properties, near to those obtained by forging. The paper 
concerns with the manufacturing of industrial components, in A356 and A380 alloys, T6 heat treated. Standard 
samples for impact test, as well as for fracture rupture strength have been machined directly from the 
components. After the execution of the tests the fracture surface of samples has been observed by SEM in 
order to analyze details and to evaluate the influence of the process and of the alloy on the fracture behaviour. 
On polished transverse sections of samples the microstructure of the alloy has been observed, highlighting the 
presence of very small and uniformly distributed intermetallic particles in a mainly globular shaped 
microstructure as expression of the attained semi-solid conditions during the process. The obtained results 
shown high level of mechanical strength of components fabricated with both the alloys.  

 
1.103 
Crack arrest saturation model under combined electrical and mechanical loadings 
Setia A. (Goa, India), Bhargava R. R. (Roorkee, India) 

The investigation aims at proposing a model for cracked piezoelectric strip which is capable to arrest the crack. 
Under the combined effect of electrical and mechanical loadings applied at the edges of the strip, the 
developed saturation zone protrudes at each tip of the crack. To arrest further opening of the crack, the rims of 
the developed saturation zones are subjected to in-plane cohesive, normal uniform constant saturation point 
electrical displacement. The problem is solved using Fourier integral transform method which reduces the 
problem to the solution of Fredholm integral equation of second kind. This integral equation in turn is solved 
numerically. The expressions are derived for different intensity factors and energy release rate. A qualitative 
analysis of the parameters affecting the arrest of opening of the crack and fatigue crack growth with respect to 
strip thickness and material constants are presented graphically.The investigations are carried out by 
considering the material electrical brittle. Consequently the zones protrude along the straight lines ahead of the 
crack tips. And, further the small scale electrical yielding conditions are used. Piezoelectric materials are 
widely getting used now days even in day to day life like piezoelectric cigarette lighter, children toys etc. And, 
its advance used in technology like transducers, actuators is already in progress. So the aspect of cracking of 
piezoelectric materials is having great practical importance. The piezoelectric material under the combined 
effect of electrical and mechanical loadings gives the assessment of electrical displacement which is required 
to arrest the crack. The various useful interpretations are also drawn through the graphs.  
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