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PREFACE  
 

Distinguished WAMME Fellows! 
Dear Delegates of AMME Conference! 
Ladies and Gentlemen! 
 
The 19th International Scientific Conference on Achievements in Mechanical and Materials Engineering 
AMME`2011 will take place in the Conference Rooms of the Mercure Panorama Hotel in Wrocław in the period 
of 29th May- 1st June 2011. 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`2011 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 learning. 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 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 19th International Scientific Conferences on Achievements in Mechanical and 
Materials Engineering AMME’2011, 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 take place in Wrocław, the chief city in south-western 
Poland, situated on the River Oder (Polish: Odra), the former capital of Silesia and today capital of Lower 
Silesian Voivodeship. Over the centuries, the city has been either part of Poland, Bohemia, Austria, Prussia or 
Germany. According to official population figures for June 2009, its population is 632,240, making it the fourth 
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largest city in Poland. The city's name was first recorded in the year 1000 by Thietmar's Latin chronicle called 
Thietmari Merseburgensis episcopi Chronicon as Wrotizlawa. The first municipal seal stated Sigillum civitatis 
Wratislavie. A simplified name is given, in 1175, as Wrezlaw, Prezla or Breslaw. The Czech spelling was used in 
Latin documents as Wratislavia or Vratislavia. At that time, Prezla was used in Middle High German, which 
became Preßlau. In the middle of the 14th century the Early New High German (and later New High German) 
form of the name Breslau began to replace its earlier versions. The city is traditionally believed to be named after 
Wrocisław or Vratislav, often believed to be Duke Vratislaus I of Bohemia. It is also possible that the city was 
named after the tribal duke of the Silesians or after an early ruler of the city called Vratislav. The city of Wrocław 
originated as a Bohemian stronghold at the intersection of two trade routes, the Via Regia and the Amber Road. 
The city was first recorded in the 10th century as Vratislavia, possibly derived from the name of a Bohemian duke 
Vratislav I. Its initial extent was limited to district of Ostrów Tumski (the Cathedral Island). Wrocław is now a 
unique European city of mixed heritage, with architecture influenced by Bohemian, Austrian and Prussian 
traditions, such as Silesian Gothic and its Baroque style of court builders of Habsburg Austria (Fischer von 
Erlach). It has a number of notable buildings by German modernist architects including the famous Centennial 
Hall (Hala Stulecia) (1911–1913) designed by Max Berg. The sightseeing of the historic Old Town by the 
Conference Delegates is also foreseen. 
Moreover, the Opening Ceremony of the AMME’2011 Conference will take place in the Leopoldina Hall in the 
main building of the University of Wrocław having a rich history of more than three centuries, evolved from a 
modest school run by Jesuits into one of the biggest academic institutions in Poland. The Hall is conceived as a 
major entertainment room of a newly-built building in 1728-1732 and its name was given in honour of the 
founder of the university, the Holy Roman Emperor Leopold I. Very rich stucco decorations were made by the 
Bavarian artist, Franz Mangoldt, frescoes by Johann Christoph Handke and wooden sculptures by Krzysztof 
Hollandt. A slightly trapezoidal interior is divided into the podium and the auditorium with the choir placed over 
the entrance. In the centre of the podium there is a group of sculptures with Leopold I on the throne. Beside him 
there are personifications: Prudence (the old man with a mirror), Forethought (the woman with a beehive), below 
the Emperor there are the allegories: Squabble (the woman with hair in a disarray) and Stupidity (a donkey-eared 
young man) rejected by him. On the both sides of the podium under the columns there are statues of his sons, and 
also emperors, Joseph I and Charles VI. In front of them stalls and boxes of the chancellor (the southern part) and 
the rector (the northern part) are situated. On the ceiling fresco of the Virgin Mary to whom the university was 
dedicated can be found. Above the auditorium a huge allegorical fresco illustrates the apotheosis of the Divine 
Wisdom, the source of all knowledge, and personifications of the then sciences and arts. Smaller frescos in the 
window recesses present ancient and modern (till the seventeenth century) scholars. On the wall sixteen portraits 
of the Jesuits deserved in the first stages of construction and operation of the university hang. Eight of these 
portraits were stolen in 1997, only one was got back, and the rest was replaced by copies made after the theft. 
Near the walls there are professors’ boxes. The entrance portal to the hall with richly carved doors is extremely 
rich. The choir decorated with a stucco balustrade with a bust and the emblem of the then Director of the 
Supreme Office of John Anthony Schaffgotsch and a ceiling fresco of allegory of Silesia, sitting on a throne in 
the company of Viadrus (Oder) and Wratislavia (Wrocław). A hall floor is lined with marble slabs. During the 
successive wars and sieges of the city the Leopoldina Hall did not suffer significant losses. It is now used mainly 
as a part of a university museum, as well as a place for the major university events (eg. matriculation).  
During the Opening Ceremony of the 19th International Scientific Conferences on Achievements in Mechanical 
and Materials Engineering AMME’2011 the wonderful music of Jean Baptiste Arban, Carl Hohne, Franz 
Schubert, Ferenc Liszt, Jules Levy and Serge Rachmaninov will be played again already traditionally after the 
series of very successful concerts in many countries which took place this year, by the famous Polish pianist of 
the young generation Wojciech Waleczek from Silesia, accompanied by the trumpet – Prof. Stanisław Dziewior – 
the trumpeter of the Polish Radio National Symphony Orchestra, a head of a trumpet class at the Karol 
Szymanowski Academy of Music in Katowice and the leader of Wind, Brass and Percussion Instruments 
Division. The Concert will take place in the Baroque Oratorium Marianum Hall, designed by Johannes Petner, 
and after his death, Joseph Frisch. The paintings were made by Johann Christoph Handke. Thanks to the excellent 
acoustics it has become one of the major music halls of Wrocław. In the 19th century Johannes Brahms, Frerenc 
Liszt, Niccolo Paganini, Arthur Rubinstein, Clara Schumann and Henryk Wieniawski gave concerts here. In 
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1902, Hans Poelzig created a secession organ for the hall (destroyed in 1945). During World War I it was a part 
of a military hospital, founded in university building and the decorations and paintings were seriously damaged. 
The restoration work lasted until 1940. During the siege of Wrocław in 1945, the hall was seriously damaged, 
especially its ceiling. The post-war reconstruction did not restore its original decorations and only the renovation 
at the turn of the 20th and 21st century led to the refreshment and the restoration of the most of mouldings and 
paintings, as well as of its function as the concert hall. 
A very important accompanying events of the 19th International Scientific Conferences on Achievements in 
Mechanical and Materials Engineering AMME’2011 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 the Expert Panel in the 
framework of FORSURF project on “The foresight of surface properties formation leading technologies of 
engineering materials and biomaterials” will take place. The 3rd Materials, Computer Science and 
Nanotechnological Conference KOMIN'2011 will take also place in the framework of INFONANO Project on 
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 Materials Research Methodology 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 66 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. 37 years ago of Materials 
Science, and 14 years ago – of Engineering Materials and Biomaterials, one of the main AMME’2011 
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, Prof. Rudolf Kawalla – 
Germany, Prof. Mirko Sokovic – Slovenia, Prof. Zinoviy Stotsko – Ukraine. Many of them participate constantly 
also this year in the AMME’2011 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 2011 are 
achieved by the outstanding scientists: 

• Prof. Ana Maria Fernandez – University of Oviedo, Spain, 
• Prof. Ill-Soo Kim – Mokpo National University, Korea, 
• Prof. Borut Kosec – University of Ljubljana, Slovenia 

On behalf of the members of the Chapter, of the AMME’2011 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. 
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I would like to announce that for the 5th 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’2011 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. The award has been achieved so far by: 

• 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-aluminium cast alloys.  

• 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.  

• 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. 

• Dr Rafał Babilas from the Silesian University of Technology in Gliwice, Poland for a rewarded PhD 
thesis on bulk metallic glasses. 

Also that ceremony is foreseen during the Opening Ceremony of AMME’2011 Conference. I have a great honour 
to announce that the Chapter hands the Professor Jan Adamczyk Honorary Award for 2011 to: 
• Dr Wojciech Borek from the Silesian University of Technology in Gliwice, Poland for making a rewarded 

PhD thesis on the importance of twinning in shaping the structure and properties of high-manganese 
austenitic steels prepared under the supervisory of Prof. Leszek A. Dobrzański. I congratulate him sincerely. 

I wish nice time spent in Poland and wish all the delegates the nice impressions from the stay in Poland and in 
hospitable Wrocław, very many scientific expressions to all delegates, fruitful scientific debates and new constant 
relationships of scientific cooperation. However, I am convinced that the most important reason for the 
satisfaction in the AMME’2011 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’2011 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’2011 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’2011 Conference, 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’2011 Conference and the realisation of that 
important and big scientific event. 

 

Prof. Leszek A. Dobrzański M. Dr hc 
Chairman of the AMME Conferences 

President of the WAMME 
President of the ACMS&SE 

Editor-in-Chief of the JAMME and AMSE  Gliwice – Wrocław, in May 2011 



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 con-
certo 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 Gdańsk, 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 orche-

stras of the following philharmonics: Kalisz, Karlovy Vary, Kielce, 

Lublin, Opole, Pomeranian, Rzeszów, Toruń, Szczecin, Wrocław, 

Zabrze, Polish Chamber Philharmonic Sopot, Capella Bydgo-

stiensis, Beethoven Academy Orchestra and National Chamber 

Orchestra of Moldova. He co-operated with many conductors, 

including: M. J. Blaszczyk, G. Chmura, M. Dworzynski, I. Hobson, 

Chang Joon-Gun, S. Chrzanowski, M. Gawronski, Cz. Grabowski, 

J. Kosek, M. Lebel, O. Palymsky, M. Pijarowski, W. Rajski, 

Z. Rychert, J. Salwarowski, M. Smolij, M. Sugar, P. Veneri, 

M. Wolniewski, J. M. Zarzycki.

Wojciech Waleczek gives a lot of concerts in Poland and 

abroad. He performed in Belgium, Netherlands, Germany, 

Switzerland, the Czech Republic, Slovakia, Romania, Moldova, 

Russia, Canada, France, Italy, Hungary, Lithuania, Japan, and in 

the United States of America receiving new invitations. His play 

is admired both by critics and the public.

In 1999 he was invited to take part in the international confe-

rence ”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 contempo-

rary music.

 Pianist, born in 1980, one of the most 
outstanding young artists in Poland. He 
has graduated with distinction from the 
Karol Szymanowski Academy of Music in 
Katowice in 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 masterc-
lasses he worked with Andrei Jasinski, Andree 
Laplante, Victor Mershanov, Jean Micault and 
Alexey Orlovetzky.P I A N I S T



During his orchestral work with the Polish Radio Natio-

nal Symphony Orchestra he made numerous recordings for 

recording companies nationally and abroad (among others 

Philips, Newport Classic, Camerata Tokio).

As a soloist he performed with orchestras: The Polish Radio 

National Symphony Orchestra Sinfonietta Cracovia, Silesian 

Philharmonic, Częstochowa Philharmonic, Aukso Orchestra.

 He takes part in numerous ensemble and organ music 

festivals performing Baroque music masterpieces. He works 

as a jury member during music contests and competitions 

as well as consults students and teachers at primary and 

secondary music schools.

He is the organizer and artistic director of the Silesian 

Trumpeter Reunion in Cieszyn. He leads his own trumpet 

class at the Karol Szymanowski Academy of Music in 

Katowice and holds the function of the leader of Wind, 

Brass and Percussion Instruments Division. 

Stanisław Dziewior 
 Professor, a trumpeter of the Polish 
Radio National Symphony Orchestra since 1980 
and the solo trumpeter and the leader of the 
trumpet group. He graduated from the Karol 
Szymanowski Academy of Music in Katowice in 
docent Alfred Miczka’s trumpet class in 1983. 
As the orchestra musician he has taken part in over 
a hundred concert tours in Europe, North and 
South America and Asia performing in nume-
rous famous concert halls during various music 
festivals. He worked with such conductors as: 
L. Bernstein, Ch. Eschenbach, K. Masur, L. Maazel, 
S. Skrowaczewski.

•  Johann Sebastian Bach – Italian Concerto, 
1st movement 
 Claude Debussy – Danseuses de Delphes, 
Voiles 
(Wojciech Waleczek – piano)

•  Jean Baptiste Arban – Brillant Fantasie 
Carl Hohne – Slavonic Fantasie 
(Prof. Stanisław Dziewior – trumpet, 
Wojciech Waleczek – piano)

T R U M P E T E R

•  F. Schubert – F. Liszt – Staendchen, 
 Auf dem Wasser zu singen 
(Wojciech Waleczek – piano)

•  Jules Levy – Grand Russian Fantasie 
Serge Rachmaninov – Vocalize 
(Prof. Stanisław Dziewior – trumpet, 
Wojciech Waleczek – piano)
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Prof. Andrzej Lis  Poland  

Prof. Jerzy Lis  Poland  

Prof. Eugeniusz Łągiewka  Poland  

Prof. Jan Marciniak  Poland  

Prof. Alberto Molinari  Italy  

Prof. Andrew Y.C. Nee  Singapore  

Prof. Zygmunt Nitkiewicz  Poland  

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 Dziekońska   Member 

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

AUXILIARY TEAM 
 
Dr Wojciech Borek    Member 
Dr Aleksandra Drygała   Member 
Dr Rafał Honysz   Member 
Dr Marek Kremzer    Member  
Dr Jarosław Mikuła    Member 
Dr Janusz Madejski    Member 
Dr Magdalena Polok-Rubiniec   Member 
Dr Marek Sroka   Member 
Dr Marcin Staszuk   Member 
Dr Jacek Trzaska    Member 
Mr Adam Jagiełło, MSc   Member 
Mr Grzegorz Krawczyk, 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 2011 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 2011 

• 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  

• The Expert Panel in the framework of FORSURF project on “The 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 

• 3rd Materials, Computer Science and Nanotechnological Conference KOMIN'2011 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 Day of Materials Research Methodology in the framework of the Session of Students' Scientific 
Circles SO-KÓŁ 

 



 
 
 

 
 

 
ADDRESS OF THE CONFERENCE 

 

 

19th International Scientific Conference on 

"Achievements in Mechanical and Materials 

Engineering" AMME’2011 

 

 

 

 

Until 29th May 2011 

 

AMME’2011 Conference Secretariat 

Institute of Engineering Materials and Biomaterials, 

Silesian University of Technology 

ul. Konarskiego 18a (room 366) 

44-100 Gliwice, Poland 

Fax:  +48 32   237 14 30 

E-mail:  amme.info@polsl.pl 

Home page: http://www.amme.pl 

 

 

 

 

 

Since 29th May 2011 

 

Mercure Panorama Hotel 

pl. Dominikański 1 

50-159 Wrocław, Poland 

Phone:  +48 71 323 27 00 

Fax:  +48 71 344 36 81 

E-mail:  h3374-re@accor.com 

 

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'2011, delegate's first and last 
names, registration no.  

Taxpayer 
identification 
number (NIP) 

631-24-70-612  

 

 

CONFERENCE VENUE 
 

The Conference Rooms of Mercure Panorama 

Hotel in Wrocław in the period of 29th May-01st 

June 2011 

 

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 

 

29th May 2011 at 1600 - 1900  

Reception - Mercure Panorama Hotel in Wrocław 

ACCOMMODATION, TRANSPORTATION 

AND MEALS 

 

Since 29th May-01st June 2011 

 

Mercure Panorama Hotel 

pl. Dominikański 1 

50-159 Wrocław, Poland 

Phone:  +48 71 323 27 00 

Fax:  +48 71 344 36 81 

E-mail:  h3374-re@accor.com 

 

 

Organisers ensure accommodation and meals for 

the delegates of the AMME`2011 Conference on 

29th May (supper) to 01st June (lunch) 2011 in the 

Mercure Panorama Hotel, Wrocław, Poland. Rooms 

in Wrocław 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 

Panorama Hotel before 29th May and/or keep it on 

01st June 2011 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’2011 
 

DAY SCHEDULE 
 
 

SUNDAY 
29th May 2011 

Special Day schedule 

MONDAY 
30th May 2011 

 
 

7:30– 09:00 
BREAKFAST  

 Breakfast 

09:30 – 10:00 
Walk to the Leopoldina Hall 

09:00 – 10:45 
SESSIONS 

10:00 – 11:45 
Opening Ceremony  

in the Leopoldina Hall 

10:45 – 11:15 
COFFEE BREAK  

11:45 – 12:15 
Coffee break 

in Foyer  of  the Oratorium Marianum Hall 
12:15 – 13:00 

Concert  
in the Oratorium Marianum Hall  11:15 – 13:00 

SESSIONS 

09:00 – 13:00 
POSTER 
SESSION 

13:00 – 13:30 
Walk to the Mercure Panorama Hotel 

13:00 – 14:30  
LUNCH  

13:30 – 15:00 
Lunch 

 

15:00 – 16:45 
SESSIONS 

Opening Ceremony of 
Poster Sessions and 
Plenary Session A 

“Millennium III+IV” 
Room 

16:45 – 17:15 
COFFEE BREAK  

Coffee break 

17:15 – 19:00 
SESSIONS 

15:00 – 19:00  
POSTER 
SESSION 

16:00 – 19:00 
Reception 

Mercure Panorama Hotel  
in Wrocław  

Plenary Session B 
“Millennium III+IV” 

Room 

Poster Session I  
Poster Room 

20:00 
DINNER  

Welcome and Cocktail 
Dinner 

Banquet Dinner in “Millennium” Room* 
(official dress) 

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

 

TUESDAY  
31st  May 2011 

 

WEDNESDAY  
01st  June 2011 

Special Day schedule 
 

Breakfast Breakfast 

Session 01 
“Millennium III” 

Room 

KOMIN 
“Millennium IV” 

Room 

Plenary Session C  
“Millennium III+IV” Room 

Coffee break 
10:30 – 10:45 

Closing Ceremony 
“Millennium III+IV” Room 

10:45 – 11:15 
Coffee break 

 

11:30 – 12:30 
Lunch 

Session 02 
 “Millennium III” 

Room 

General Assembly 
of WAMME   

“Uniwesytecka” 
Room 

Poster Session II 
Poster Room 

Lunch 

Session 03 
“Millennium  
III” Room 

FORSURF Expert 
Panel 

“Millenium IV” 
Room 

Poster Session III 
Poster Room 

Coffee break 

17:30 
Meeting in the front of the Hotel 

17:30 – 18:45 
Sightseeing of the Old Town of Wrocław 

18:45 – 19:45 
Ship cruise along the Oder River  

19:45 – 20:00 
Walk to the Main Market Square 

20:00 – 22:30 
Folkloristic Dinner  in “SpiŜ” Restaurant  

in the Main Market Square*  
(informal dress) 

22:30 – 22:45 
Walk to the Mercure Panorama Hotel 
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 Time  Schedule 

 1600 – 1900  Registration – Mercure Panorama Hotel, Wrocław 

 2000 – 2200  Welcome and Coctail Dinner – Mercure Panorama Hotel, Wrocław 

 

SUNDAY 29th May 2011
  
  Mercure Panorama Hotel, Wrocław 
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 Time  Schedule 

   
 730 –  900  Breakfast 

 930 – 1000  Walk to the Leopoldina Hall 

 1000 – 1145  Opening Ceremony in the Leopoldina Hall of the University of Wrocław 

 1145 – 1215  Coffee break 

 1215 – 1300  Concert in the OratoriumMarianum Hall of the University of Wrocław 

 1300 – 1330  Walk to the Mecrure Panorama Hotel 

 1330 – 1500  Lunch 

 1500 – 1630  Plenary Session A and Opening Ceremony of Poster Sessions 

 1645 – 1715  Coffee break 

 1715 – 1900  Plenary Session B 

 1500 – 1900  Poster Session I 

 2000 – 2200  Banquet Dinner 

    

MONDAY  30th May 2011
  Mercure Panorama Hotel, Wrocław 

 University of Wrocław, Wrocław 



 
22  Achievements of Mechanical and Materials EngineeringAMME’2011 
 

 
 

 
 

 
 
  Chairpersons: 
  Prof. Leszek A. Dobrzanski(Poland) 
  Prof. Maria H. Robert (Brazil) 
  Prof.Jerzy Nowacki (Poland) 
 
 I.1. Opening Address of Prof. Leszek A. Dobrzanski  
   President of the World Academy WAMME  
   Chairman of Programme and Organising Committees of the Conference 
 
 I.2. Handing the honorary awards of the Prof. FryderykStaub Golden Owl for 2011 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. Ana Maria Fernandez (Spain) 
 
Prof. Ill-Soo Kim (Korea) 
 
Prof. BorutKosec (Slovenia) 
 
 

 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 2011  

 
Dr Wojciech Borek (Poland) 
 

 I.4. Opening lectures  
 

   Prof. Ana Maria Fernandez (Spain) 
   The beauty of the materials in the art (1.184) 
 

Prof. Ill-Soo Kim (Korea) 
Co-authors:Kim J. S. (Muan-Gun, Korea), Lee J. H. (Muan-Gun, Korea), Jung S. M. (Muan-Gun, Korea) 
A experimental study on the prediction of back-bead geometry in pipeline using the GMA welding process (1.46) 

 
   Prof. BorutKosec (Slovenia) 
   Co-authors:B. Karpe (Slovenia), M. Bizjak (Slovenia) 
   Modelling of heat transfer in the cooling wheel in the melt-spinning process (1.14) 
 
   Dr Wojciech Borek (Poland) 
   Co-author: L.A. Dobrzanski (Poland) 
   Hot deformation and recrystallization of advanced high-manganese austenitic TWIP steels (1.179 
 
 
 I.5. Concert 

Wojciech Waleczek – piano and Stanislaw Dziewior – trumpet 
 

I. OPENING CEREMONY  Monday 30th May 2011
  Leopoldina Hall 

1000 – 1300 OratoriumMarianum Hall 
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  Chairpersons: 
  Prof. Ana Maria Fernandez (Spain) 

Prof.BorutKosec (Slovenia) 
 
 
II.1. Robert M.H. (Campinas, Brazil) 
 Contribution to some aspects of the technological challanges in the production of metallic foams (1.168) 
  

 
II.2. Sokovic M. (Ljubljana, Slovenia) 

Co-author:Justin R. (Kranj, Slovenia) 
Industrialisation of Easy Boom (1.129) 
 
 

II.3. Nowacki J. (Szczecin, Poland) 
Co-author:Sajek A. (Szczecin, Poland) 
Mechanical analysis and numerical simulation of modified bone cements in the hip joint alloplasty (1.81) 
 
 

II.4. Bayraktar E. (Paris, France) 
Co-authors:Katundi D. (Paris, France), Yilbas B.S. (Dhahran, Saudi Arabia), Claeys J. (Paris, France) 
Toughness of welded stainless steels sheets for automotive industry (1.57) 
 
 

II.5. Okrajni J. (Katowice, Poland) 
Fatigue aspects of an evaluation of the operational safety of components working in creep conditions (1.86)  
 
 

II.6. Dobrzanski L.A. (Gliwice, Poland), Bonek M. (Gliwice, Poland) 
 Special presentation: 
 The topics and groups of authors participating in the Poster Sessions (1.177) 

 
 

 

II. PLENARY SESSION A   Monday 30th May 2011
  Mercure Panorama Hotel, Wrocław 

1500 – 1645 “Millenium III+IV”Room 



 
24  Achievements of Mechanical and Materials EngineeringAMME’2011 
 

 
 

 
 

 
 
 
  Chairpersons: 
 
  Prof. EminBayraktar (France) 
  Prof. Jerzy Okrajni(Poland) 

 
 

III.1. Dobrzanska-Danikiewicz A. (Gliwice, Poland) 
Co-authors:Kloc-Ptaszna A. (Gliwice, Poland), Dolzanska B. (Gliwice, Poland) 
Manufacturing technologies of tool gradient materials evaluated according to foresight methodology (1.107) 
 
 

III.2. Dos Santos D.J. (Sao Paulo, Brazil) 
Co-authors:Tavares L.B. (Sao Paulo, Brazil), Batalha G.F. (Sao Paulo, Brazil) 
Experimental study of influence factors on compression stress relaxation of ACM (1.15) 
 
 

III.3. Richert M. (Cracow, Poland) 
Co-author:Leszczynska-Madej B. (Cracow, Poland) 
Effect of the annealing on the microstructure of HVOF deposited coatings (1.104) 
 
 

III.4. Majak J. (Tallinn, Estonia) 
Co-authors: Velsker T. (Tallinn, Estonia), Eerme M. (Tallinn, Estonia), Pohlak M. (Tallinn, Estonia), Karjust K. 
(Tallinn, Estonia) 
Artificial neural networks and evolutionary algorithms in engineering design (1.51) 
 
 

III.5. Olofinjana A.O (Bandar Seri Begawan, Brunei) 
Co-author: Matahir M.M (Bandar Seri Begawan, Brunei), Chin L.T (Bandar Seri Begawan, Brunei), Tan K.S 
(Bandar Seri Begawan, Brunei) 
Mechanical strength and its variability in Bi- modified Sn-Ag-Cu solder alloy (1.89) 
 
 

III.6. Buchacz A. (Gliwice, Poland) 
The supply of formal notions to synthesis of the vibrating discrete-continuous mechatronic systems (1.68) 

 
 

III. PLENARY SESSION B  Monday 30th May 2011
  Mercure Panorama Hotel, Wrocław 

1715 – 1900 “Millenium III+IV”Room 
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 Time  Schedule 

   
 730 –   900  Breakfast 

 900 – 1045  Session 01 KOMIN  

 1045 – 1115  Coffee break 

 1115 – 1300 
 

Session 02 General Assembly of the WorldAcademy 
Materials Manufacturing Engineering 

 900 – 1300  Poster Session II 

 1300 – 1430  Lunch 

 1500 – 1645  Session 03 FORSURF Expert Panel 

 1645 – 1715  Coffee break 

 1730  Meeting at the front of the Mercure Panorama Hotel 

 1730 – 1845  Sightseeing of the OldTown of Wrocław 

1845 – 1945  Ship cruise along the OderRiver 

1945 – 2000  Walk to the Main Market Square 

 2000 – 2230  Folkloristic Dinner in SpiŜ Restaurant in the Main Market Square 

   
 2230 – 2245  Walk to the Mercure Panorama Hotel 

    

TUESDAY 31st May 2011
  
  Mercure Panorama Hotel, Wrocław 
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  Chairpersons: 
  Prof. Maria Richert (Poland) 
  Prof. Demetrio Dos Santos (Brazil) 
 
 
01.1 Sitek W. (Gliwice, Poland) 

Co-author: Trzaska J. (Gliwice, Poland) 
Numerical simulation of the alloying elements effect on steels’ properties (1.166) 
 
 

01.2 Jamroziak K. (Wroclaw, Poland) 
Co-author:Jargulinski W. (Wroclaw, Poland) 
The mechanism of hydrogen absorption by the fatigue crack in changeable loaded structure (1.70) 
 
 

01.3 Dobrzanski L.A. (Gliwice, Poland) 
Co-author:Staszuk M. (Gliwice, Poland) 
Surface modification of sialon ceramics and cemented carbides by PVD coating deposition (1.173) 
 
 

01.4 Kim D.C. (Incheon, Korea) 
Co-authors:Hwang I.S. (Incheon, Korea), Kang M.J. (Incheon, Korea) 
Inverter DC resistance spot welding of magnesium alloy AZ31 (1.20) 
 
 

01.5 Stabik J. (Gliwice, Poland) 
Co-author: Wierzbicki L. (Gliwice, Poland) 
Epoxy resins and low melting point alloy composites (1.132) 

 

SESSION 01 
900 – 1045, Tuesday 31st May 2011 “Millennium III”Room 
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  Chairpersons: 
  Prof. JriMajak (Estonia) 
  Prof.Jerzy Smolik (Poland) 
 
 
02.1. Grajcar A. (Gliwice, Poland) 

Co-authors: Zalecki W. (Gliwice, Poland), Kuziak R. (Gliwice, Poland) 
Designing of cooling conditions for Si-Al microalloyed TRIP steel on a basis of CCT diagrams (1.178) 

 
 
02.2. Nowosielski R. (Gliwice, Poland) 

Co-authors: Babilas R. (Gliwice, Poland), Griner S. (Gliwice, Poland), Sakiewicz P. (Gliwice, Poland) 
Structure, thermal and magnetic properties of (Fe72B20Si4Nb4)100-xYx (x = 0, 3) metallic glasses (1.130) 
 

 
02.3. Adamiak M. (Gliwice, Poland) 

Wear resistance of AMCs reinforced with TiAlintermetallics(1.186) 
 
 
 
02.4. Kim I.S. (Muan-Gun, Korea) 

Co-authors: Na H. H. (Muan-Gun, Korea), Kang B. Y. (Jeonju, Korea), Shim J. Y. (Jeonju, Korea) 
A experiment study for welding optimization of fillet welded structure (1.60) 

 
 
 
02.5. Weszka J. (Gliwice, Poland) 

Co-authors: Chwastek M. (Gliwice, Poland), Jurusik J. (Zabrze, Poland), Hajduk B. (Zabrze, Poland), Jarka P. 
(Gliwice, Poland) 
Influence of technological conditions on optical properties and morphology of spin-coated PPI thin films (1.105) 

 
 

 
 

02 SESSION 
1115 – 1300, Tuesday 31st May 2011 “Millennium III”Room 
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  Chairpersons:  
  Prof. Jerzy Pacyna(Poland) 
  Prof.AyodeleOlofinjana (Brunei) 
 
 
03.1. Rdzawski Z. (Gliwice, Poland) 

Co-authors: Gluchowski W.J. (Gliwice, Poland), Stobrawa J. (Gliwice, Poland), Marszowski K. (Gliwice, Poland) 
Microstructural characterization of high strength high conductivity Cu-Nbmicrocomposite wires (1.24) 
 
 

03.2. Cwiek J. (Gliwice, Poland) 
Interaction between hydrogen and a nitrided layer (1.189) 

 
 
03.3. Baier A. (Gliwice, Poland) 

Co-author: Mydlarz J. (Bielsko, Poland) 
Selected aspects of power distribution for 4wd vehicle driven by diagonal power transmission (1.72) 
 
 

03.4 Zenkiewicz M. (Bydgoszcz, Poland) 
Co-authors: Malinowski R. (Torun, Poland), Rytlewski P. (Bydgoszcz, Poland) 
Effects of electron radiation on properties of PLA (1.92) 

 
 
03.5. Dobrzanski L.A. (Gliwice, Poland) 

Co-author: Honysz R. (Gliwice, Poland) 
Analysis of alloying elements influence on properties of structural steel with use of materials science virtual 
laboratory (1.167) 

 
 

03 SESSION  
1500 – 1645, Tuesday 31st May 2011 “Millennium III”Room 
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 Time  Schedule 

   
 730 –   900  Breakfast 

 900 – 1030  Plenary Session C 

 1030 – 1045  Closing Ceremony 

 1045 – 1115  Coffee break 

   
 1130 – 1230  Lunch 

 
 

WEDNESDAY  01st June 2011
  
  Mercure Panorama Hotel, Wrocław 
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  Chairpersons: 
  Prof. MirkoSokovic (Slovenia) 
  Prof. AndrzejBuchacz(Poland) 
 
 
IV.1. Pacyna J. (Cracow, Poland) 

Dilatometric investigations of phase transformations at heating and cooling of hardened, unalloyed, high-carbon 
steels (1.159) 

 
 
IV.2. Batalha G. (Sao Paulo, Brazil) 

Co-authors:Prados E.F. (Sao Paulo, Brazil), Inforzato D. (Sao Paulo, Brazil), Ribeiro F. (Sao Paulo, Brazil) 
The influence of temperature and strain rate on work hardening behavior of aluminum alloys AA7XXX (1.188) 
 
 

IV.3. Stobrawa J. (Gliwice, Poland) 
Co-authors:Gluchowski W.J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland) 
Microstructure refinement of selected copper alloys strips processed by SPD method. (1.23) 

 
 
IV.4. Gagov V. (Rousse, Bulgaria) 

Co-authors:Tomov B. (Rousse, Bulgaria), Yankov E. (Rousse, Bulgaria), Radev R. (Rousse, Bulgaria) 
Research highlights of sheet metal testing by hydraulic bulging (1.175) 
 
 

IV.5. Smolik J. (Radom, Poland) 
Co-author:Mazurkiewicz A. (Radom, Poland) 
Comparative analysis of wear mechanism of different types of forging dies (1.144) 
 
 

IV.6. Smoljan B. (Rijeka, Croatia) 
Co-authors:Iljkic D.(Rijeka, Croatia), Novak H.(Rijeka, Croatia) 
Computer simulation of quenched and tempered steel properties(1.191) 

 
 
 
 

IV. PLENARY SESSION C Wednesday 01st June 2011
  Mercure Panorama Hotel, Wrocław 

900 – 1030 “Millennium III+IV”Room 
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  Chairpersons: 
  Prof. Leszek A. Dobrzanski(Poland) 
  Prof. Maria H. Robert (Brazil) 
  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'2011 Conference 
 

V. CLOSING CEREMONY  Wednesday 01st June 2011
  Mercure Panorama Hotel, Wrocław 

1030 – 1045 “Millennium III+IV”Room 
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  Session commissioners: 
  
 DrMariuszKrupinski (Poland) 
 Dr Krzysztof Labisz (Poland) 
 
 

A.1. Baier A. (Gliwice, Poland), Niedworok A. (Gliwice, Poland) 

Frictional couplings of wheel with a rail in a brake control system of rail vehicles (1.52) 

A.2. Cayo E.H.C (Brasilia, Brazil), Alfaro S.C.A.A. (Brasilia-Df, Brazil) 

Relationship between geometric welding parameters and optical-acoustic emissions from electric arc in GMAW-S 
process (1.50) 

A.3. Cwiek J. (Gliwice, Poland),Labanowski J. (Gdansk, Poland), Topolska S. (Gliwice, Poland) 
The effect of long-term service at elevated temperatures on structure and mechanical properties of Cr-Mo-V steel (1.97) 

A.4. Dobrzanska-Danikiewicz A. (Gliwice, Poland), Drygala A. (Gliwice, Poland) 

Strategic development perspectives of laser processing on polycrystalline silicon surface (1.171) 

A.5. Dobrzanski L.A. (Gliwice, Poland), Zukowska L.W. (Gliwice, Poland) 

Gradient PVD coatings deposited on the sintered tool materials (1.156) 

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

Thermo-mechanical processing and microstructure evolution of high-manganese austenitic TRIP-type steels (1.187) 

A.7. Ducki K.J. (Katowice, Poland) 

Effect of heat treatment on the structure and creep resistance of austenitic Fe–Ni alloy (1.121) 

A.8. Gluchowski W.J. (Glwice, Poland), Stobrawa J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland) 

Microstructure refinement of selected copper alloys strips processed by SPD method (1.146) 

A.9. Gnatowski A.G. (Czestochowa, Poland), Stachowiak T.S. (Czestochowa, Poland) 

The numeric modelling of the temperature profile of moulded piece in thermostatic mould form (1.17) 

A.10. Golanski G. (Czestochowa, Poland) 

Evolution of secondary phases in GX12CrMoVNbN9-1 cast steel after heat treatment (1.114) 

A.11. Golanski G. (Czestochowa, Poland), Mrozinski S. (Bydgoszcz, Poland), Werner K. (Czestochowa, Poland) 

Low cycle fatigue of GX12CrMoVNbN9-1 cast steel (1.115) 

A.12. Grajcar A. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Opiela M. (Gliwice, Poland), Grzegorczyk 
B. (Gliwice, Poland), Golombek K. (Gliwice, Poland) 

Effects of Mn and Nb on the macro- and microsegregation in high-Mn high-Al content TRIP steels (1.120) 
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A.13. Karkoszka T. (Gliwice, Poland) 

Minimization of the environmental risk by application of the integrated permission (1.134) 

A.14. Klimpel A. (Gliwice, Poland), Rzeznikiewicz A. (Gliwice, Poland) 

Technology of laser repair welding of nickel superalloy inner flaps of jet engine (1.162) 

A.15. Klimpel A. (Gliwice, Poland), Janicki D. (Gliwice, Poland), Lisiecki A. (Gliwice, Poland), Rzeznikiewicz A. (Gliwice, 
Poland) 

Laser repair hardfacing of titanium alloy turbine (1.163) 

A.16. Krupinski M. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Pawlyta M. (Gliwice, 
Poland) 

Cooling rate and chemical composition influence on structure of Al-Si-Cu alloys (1.161) 

A.17. Kucharczyk Z. (Czestochowa, Poland), Walasek T.A. (Czestochowa, Poland), Morawska-Walasek D. (Czestochowa, 
Poland) 

The quality of e-learning- the Servqual method (1.35) 

A.18. Labisz K. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Pawlyta M. (Gliwice, Poland) 

Microstructure evaluation of long-term aged binary Ag-Cu alloy (1.112) 

A.19. Lamacz A. (Gliwice, Poland), Pawlyta M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Krzton A. (Gliwice, 
Poland) 

Characterization of the structure features of CeZrO2 and Ni/CeZrO2 catalysts for tar gasification with steam (1.135) 

A.20. Medfai A. (Tunis, Tunisia), Boujelbene M. (Paris, France),Bayraktar E. (Paris, France) 

A mathematical model to choose effective cutting parameters in electroerosion, EDM (1.85) 

A.21. Michalska-Cwiek J. (Gliwice, Poland) 

Implementing 5S methodology in Polish enterprises (1.180) 

A.22. Mrowka-Nowotnik G. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland) 

Microstructure and mechanical properties of C355.0 cast aluminium alloy (1.131) 

A.23. Pandilov Z. (Skopje, Macedonia), Dukovski V. (Skopje, Macedonia) 

One approach towards analytical determination of the CNC machine tool high-speed feed drives position loop gain 
(1.37) 

A.24. Richert M. (Cracow, Poland), Richert J. (Cracow, Poland), Hotlos A. (Cracow, Poland), Pachla W. (Warsaw, 
Poland), Skiba J. (Warsaw, Poland) 

Structure and properties of copper deformed by severe plastic deformation methods (1.98) 

A.25. Rojek M. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland), Suchon L. (Gliwice, Poland), Wrobel G. (Gliwice, 
Poland) 

Mechanical properties of polyamide matrix composites filled with coal-modified titanates (1.148) 

A.26. Rzasinski R. (Gliwice, Poland), Gendarz P. (Gliwice, Poland) 

Construction and technology similarity (1.73) 

A.27. Stabik J. (Gliwice, Poland), Chomiak M. (Gliwice, Poland) 

Influence of casting velocity on surface resistivity of epoxy-hard coal graded composites (1.12) 

A.28. Valcuha S. (Bratislava, Slovakia), Goti A. (Mondragon, Spain), Uradnicek J. (Bratislava, Slovakia), Navarro I. 
(Mondragon, Spain) 

Multi-equipment condition based maintenance optimization by multi-objective genetic algorithm (1.74) 
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A.29. Walasek T.A. (Czestochowa, Poland), Kucharczyk Z. (Czestochowa, Poland), Morawska-Walasek D. (Czestochowa, 
Poland) 

Some remarks on the methodologyand e-learning tools used in the TQM course (1.61) 

A.30. Walasek T.A. (Czestochowa, Poland), Kucharczyk Z. (Czestochowa, Poland), Morawska-Walasek D. (Czestochowa, 
Poland) 

Assuring quality of an e-learning project through the PDCA approach (1.62) 

A.31. Wegrzyn T. (Katowice, Poland) 

Proposal of welding methods in terms of the amount of oxygen (1.79) 

A.32. Werner K. (Częstochowa, Poland), Stachowiak T. (Częstochowa, Poland) 

Influence of processing conditions on strength of plastic parts produced with gas assisted injection moulding method 
(1.40) 

A.33. Wrobel T. (Gliwice, Poland) 

Bimetallic layered castings alloy steel – grey cast iron (1.125) 

 
 



 
Detailed Programme 35 
 

 
 

 
 

 
 
  Session commissioners: 
  
 Dr Krzysztof Lukaszkowicz (Poland) 
 Dr DanielPakula (Poland) 
 
 

B.1. Babilas R. (Gliwice, Poland), Kadziolka-Gawel M. (Katowice, Poland), Nowosielski R. (Gliwice, Poland) 

Structure studies of Fe-based metallic glasses by Mössbauer spectroscopy method (1.153) 

B.2. Baier A. (Gliwice, Poland), Majzner M. (Gliwice, Poland) 

Modeling of coal in a railway coach (1.124) 

B.3. Berk P.B. (Maribor, Slovenia), Stajnko D. (Maribor, Slovenia), Vindis P. (Maribor, Slovenia), Mursec M.B. 
(Maribor, Slovenia), Lakota M. (Maribor, Slovenia) 

Synthesis water level control by fuzzy logic (1.29) 

B.4. Bialas K. (Gliwice, Poland) 

Computer-aided analysis and synthesis of branched mechanical systems (1.77) 

B.5. Bierska-Piech B. (Katowice, Poland), Lipinski M. (Cracow, Poland) 

Investigation of thin films by X-ray reflectometry and Grazing Incidence X-ray Diffraction (1.141) 

B.6. Chuchnowska I. (Gliwice, Poland), Sekala A. (Gliwice, Poland) 

The concept of interactive rehabilitation device for children under the age of three (1.137) 

B.7. Cielniak M. (Gliwice, Poland), Gendarz P. (Gliwice, Poland) 

Computer aided generation of construction model for construction similarity theory (1.93) 

B.8. Czop P. (Gliwice, Poland), Slawik D. (Gliwice, Poland), Wszolek G. (Gliwice, Poland) 

Demonstration of First-Principle Data-Driven models using numerical case studies (1.145) 

B.9. Dobrzanska-Danikiewicz A. (Gliwice, Poland), Golombek K. (Gliwice, Poland), Pakula D. (Gliwice, Poland), 
Mikula J. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), Zukowska L. (Gliwice, Poland) 

Long-term development directions of PVD/CVD coatings deposited onto sintered tool materials (1.181) 

B.10. Dobrzanska-Danikiewicz A. (Gliwice, Poland), Jonda E. (Gliwice, Poland), Labisz K. (Gliwice, Poland) 

Scenario method application into laser treatment of hot-work steels (1.111) 

B.11. Dobrzanski L.A. (Gliwice, Poland), Król M. (Gliwice, Poland) 

Thermal, structure and mechanical characteristic of the MB MgAl6Zn3 alloy (1.172) 

B.12. Dobrzanski L.A. (Gliwice, Poland), Tomiczek A. (Gliwice, Poland), Pacyna A.W. (Cracow, Poland), Kwapulinski P. 
(Gliwice, Poland) 

Dynamic magnetic properties of magnetostrictive Td0.3Dy0.7Fe1.9 / polyurethane composite materials (1.176) 
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B.13. Dobrzanski L.A. (Gliwice, Poland), Gorniak M. (Gliwice, Poland), Pawlyta M. (Gliwice, Poland), Tomiczek B. 
(Gliwice, Poland) 

Application of halloysite nanotubes as an reinforcement in polyethylene nanocomposites (1.182) 

B.14. Dobrzanski L.A. (Gliwice, Poland), Kremzer M. (Gliwice, Poland), Konieczny J. (Gliwice, Poland) 

The influence of Ni-P layer deposited onto Al2O3 on structure and properties of Al- Al2O3 composite materials (1.140) 

B.15. Dobrzanski L.A. (Gliwice, Poland), Ziebowicz B. (Gliwice, Poland), Dziekonska M. (Gliwice, Poland) 

Corrosion of NdFeB hard magnetic materials in NaCl solution (1.13) 

B.16. Dudek-Burlikowska M. (Gliwice, Poland) 

Application of FMEA method in enterprise focused on quality (1.150) 

B.17. Foit K. (Gliwice, Poland), Kost G. G. (Gliwice, Poland), Reclik D. (Gliwice, Poland) 

Automatic programming and generation of collision-free paths for the Mitsubishi Movemaster RV-M1 robot (1.183) 

B.18. Janik W. (Gliwice, Poland), Gendarz P. (Gliwice, Poland) 

Disassembly and aggregation in computer aided overhaul preparation (1.94) 

B.19. Jaruga T. (Częstochowa, Poland), Szymanski D. (Częstochowa, Poland), Stachowiak T. (Częstochowa, Poland) 

Weld line strength of PA GF composite (1.38) 

B.20. Junak G. (Katowice, Poland), Ciesla M. (Katowice, Poland) 

Low-cycle fatigue of P91 and P92 steels used in the power engineering industry (1.82) 

B.21. Kania A. (Gliwice, Poland), Spilka M. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland) 

Analysis of industrial threats on the chosen example (1.78) 

B.22. Klimczyk P. (Cracow, Poland), Figiel P. (Cracow, Poland), Petrusha I. (Kiev, Ukraine), Olszyna A. (Warsaw, 
Poland) 

Cubic boron nitride based composites for cutting applications (1.47) 

B.23. Krupinska B. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Labisz K. (Gliwice, Poland) 

Crystallisation kinetics of the Zn-Al alloys modified with lanthanum and cerium (1.169) 

B.24. Lukaszkowicz K. (Gliwice, Poland), Kwasny W. (Gliwice, Poland), Szewczenko J. (Gliwice, Poland) 

Microstructure and corrosion resistance of CrAlSiN, CrAlSiN+DLC, and CrN coatings (1.157) 

B.25. Niewielski G. (Katowice, Poland), Kuc D. (Katowice, Poland), Cebulski J. (Katowice, Poland), Lalik S. (Katowice, 
Poland) 

Microstructure and selected properties of Mn-Al duplex steels (1.39) 

B.26. Panek J. (Katowice, Poland), Bierska-Piech B. (Katowice, Poland), Karolus M. (Katowice, Poland) 

The corrosion resistance of zinc-nickel composite coatings (1.151) 

B.27. Pilarczyk W. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland), Pilarczyk A. (Gliwice, Poland), Sakiewicz P. 
(Gliwice, Poland) 

A production attempt of Ni50Ti50 and Ni52Ti41Nb7 alloys by mechanical alloying method (1.122) 

B.28. Pusz A. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland), Michalik K. (Gliwice, Poland) 

Topography and the structure of the surface of polyamide – glass composites after the ageing process (1.63) 

B.29. Roszak M. (Gliwice, Poland) 

Improvement of production processes and the requirement (1.190) 

B.30. Stabik J. (Gliwice, Poland), Rojek M. (Gliwice, Poland), Suchon L. (Gliwice, Poland), Mrowiec K. (Gliwice, Poland) 

Carbon materials as fillers for polymer matrix composites (1.117) 
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B.31. Staszewski M. (Gliwice, Poland), Sierczynska A. (Poznan, Poland), Kaminska M. (Gliwice, Poland), Osadnik M. 
(Gliwice, Poland), Czepelak M. (Gliwice, Poland), Swoboda P. (Poznan, Poland) 

Hydrogen storage alloys prepared by high-energy milling (1.84) 

B.32. Szparaga L. (Koszalin, Poland), Ratajski J. (Koszalin, Poland), Zarychta A. (Gliwice, Poland) 

Multi objective optimization of wear resistant TiAlN and TiN coatings deposited by PVD techniques (1.147) 

B.33. Wrobel G. (Gliwice, Poland), Pawlak S. (Gliwice, Poland), Muzia G. (Gliwice, Poland)Thermal diffusivity 
measurements of selected fiber reinforced polymer composites using heat pulse method (1.103) 
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C.1. Baier A. (Gliwice, Poland), Majzner M. (Gliwice, Poland) 
Application of feature method to the modeling of composite structural elements (1.123) 

C.2. Bilewicz M.B. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Mechanical properties of polymer nanocomposites with diversified level of saturation of nanoparticles (1.90) 

C.3. Brytan Z. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Pakiela W. (Gliwice, Poland) 

Laser surface alloying of sintered stainless steels with SiC powder (1.174) 

C.4. Cus F. (Maribor, Slovenia), Zuperl U. (Maribor, Slovenia), Balic J. (Maribor, Slovenia) 

Combined feedforward and feedback control of end milling system (1.65) 

C.5. Dobrzanska-Danikiewicz A. (Gliwice, Poland), Hajduczek E. (Gliwice, Poland), Polok-Rubiniec M. (Gliwice, 
Poland), Przybyl M. (Gliwice, Poland), Adamaszek K. (Bielsko-Biala, Poland) 

Evaluation of selected steel thermochemical treatment technologies using foresight methods (1.106) 

C.6. Dobrzanski L.A. (Gliwice, Poland), Musztyfaga M. (Gliwice, Poland), Drygala A. (Gliwice, Poland), Kwasny W. 
(Gliwice, Poland), Panek P. (Cracow, Poland) 

Structure and electrical properties of screen printed contacts on silicon solar cells (1.41) 

C.7. Dobrzanski L.A. (Gliwice, Poland), Nowak A.J. (Gliwice, Poland), Blazejewski W. (Wroclaw, Poland), Rybczynski R. 
(Wroclaw, Poland) 

Non-standard test methods for long-fibrous reinforced composite materials (1.55) 

C.8. Dobrzanski L.A. (Gliwice, Poland), Dolzanska B. (Gliwice, Poland), Golombek K. (Gliwice, Poland), Matula G. 
(Gliwice, Poland) 

Characteristics of structure and properties of a sintered graded tool materials with cobalt matrix (1.155) 

C.9. Dobrzanski L.A. (Gliwice, Poland), Nowak A.J. (Gliwice, Poland), Blazejewski W. (Wroclaw, Poland), Rybczynski R. 
(Wroclaw, Poland) 

The concept of preparation of oesophageal prosthesis based on long-fiber composite material (1.160) 

C.10. Dobrzanski L.A. (Gliwice, Poland), Nowak A.J. (Gliwice, Poland), Pusz A. (Gliwice, Poland), Gorniak M. (Gliwice, 
Poland) 

The preparation of aramid fibres in silicone based composite materials (1.165) 
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C.11. Dobrzanski L.A. (Gliwice, Poland), Reimann L. (Gliwice, Poland), Achtelik-Franczak A. (Gliwice, Poland), Basinski 
M. (Gliwice, Poland), Hudecki A. (Gliwice, Poland) 

Compared composite materials used as filler in dentistry (1.170) 

C.12. Dobrzanski L.A. (Gliwice, Poland), Zukowska L.W. (Gliwice, Poland), Sliwa A. (Gliwice, Poland), Mikula J. 
(Gliwice, Poland) 

Determination of internal stresses in (Ti,Al)N coatings with use of FEM (1.110) 

C.13. Dziurka R. (Cracow, Poland), Pacyna J. (Cracow, Poland) 

The Influence of carbon content on the kinetics of phase transformations of undercooled austenite of the Cr-Mn-Mo 
model alloys (1.139) 

C.14. Foit K. (Gliwice, Poland) 

The robot programming language interpreter written in the Logo language (1.164) 

C.15. Konieczny J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland) 

Misorientation in rolled CuTi4 alloy (1.158) 

C.16. Kurc-Lisiecka A. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland) 

Structure and mechanical properties of austenitic steel after cold rolling (1.19) 

C.17. Lesz S. (Gliwice, Poland) 

Preparation of Fe-Co-based bulk amorphous alloy from high purity and industrial raw materials (1.127) 

C.18. Madejski J. (Gliwice, Poland) 

Software agents negotiations framework for the Virtual Environment (1.113) 

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

Application of polymer-powder slurry for fabrication of abrasion resistant coatings on tool materials (1.152) 

C.20. Mursec M.B. (Maribor, Slovenia), Vindis P.V. (Maribor, Slovenia), Stajnko D.S. (Maribor, Slovenia), Janzekovic 
M.J. (Maribor, Slovenia), Berk P.B. (Maribor, Slovenia), Cus F. (Maribor, Slovenia) 

Fuel and time consumption in tractors for soil preparation (1.30) 

C.21. Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Kowalski A. (Gliwice, Poland), 
Golombek K. (Gliwice, Poland) 

The structure and mechanical properties of Al-Mg-Mn alloys shaped in the process of thermomechanical treatment 
(1.67) 

C.22. Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Grzegorczyk B. (Gliwice, Poland) 

Thermomechanical treatment of low-alloyed copper alloys of the kind CuCo2Be and CuCo1NiBe (1.66) 

C.23. Pakula D. (Gliwice, Poland) 

Structure and properties of multicomponent coatings deposited onto sialon tool ceramics (1.185) 

C.24. Pusz A. (Gliwice, Poland), Januszka A. (Gliwice, Poland), Lesz S. (Gliwice, Poland), Nowosielski R. (Gliwice, 
Poland) 

Thermal conductivity measuring station for metallic glasses (1.53) 

C.25. Putyra P. (Cracow, Poland), Podsiadlo M. (Cracow, Poland), Smuk B. (Cracow, Poland) 

Alumina-Ti(C,N) ceramics with TiB2 additives (1.64) 

C.26. Stabik J. (Gliwice, Poland), Chrobak A. (Katowice, Poland), Haneczok G. (Katowice, Poland), Dybowska A. 
(Gliwice, Poland) 

Magnetic properties of polymer matrix composites filled with ferrite powders (1.69) 
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C.27. Stajnko D.S. (Maribor, Slovenia), Berk P.B. (Maribor, Slovenia), Mursec M.B. (Maribor, Slovenia), Vindis P.V. 
(Maribor, Slovenia) 

The influence of different steering systems on a wheel slip (1.32) 

C.28. Tanski T. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Effect of Al additions and heat treatment on corrosion properties of Mg–Al based alloys (1.99) 

C.29. Thamizhmanii S. (Parit Raja, Malaysia), Sulaiman S. (Parit Raja, Malaysia) 

Machinability of hard stainless steel and alloy steel using PCBN tools (1.7) 

C.30. Walke W. (Gliwice, Poland), Przondziono J. (Gliwice, Poland), Hadasik E. (Gliwice, Poland), Szala J. (Katowice, 
Poland), Kuc D. (Katowice, Poland) 

Corrosion resistance of AZ31 alloy after plastic working in NaCl solutions (1.154) 

C.31. Weszka J. (Gliwice, Poland), Szindler M. (Gliwice, Poland), Sliwa A. (Gliwice, Poland), Hajduk B. (Gliwice, 
Poland), Jurusik J. (Zabrze, Poland) 

Reconstruction of thin films polyazomethine based on microscopic images (1.118) 

C.32. Yoon H.J.Y. (Seoul, Korea), Kim D.C.K. (Incheon, Korea), Kang M.J.K. (Incheon, Korea) 

Inverter DC resistance spot weldability of 590MPa galvannealed steels for automotive applications (1.26) 

C.33. Zaimova D. (Sofia, Bulgaria), Bayraktar E. (Paris, France), Dishovsky N. (Sofia, Bulgaria) 

State of cure evaluation by different experimental methods in thick rubber parts (1.11) 

C.34. Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Sroka M. (Gliwice, Poland) 

Changes in the structure of VM12 steel after being exposed to creep conditions (1.109) 
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1.186 
Wear resistance of AMCs reinforced with TiAl intermetallics 
Adamiak M. (Gliwice, Poland) 

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

 
1.130 
Structure, thermal and magnetic properties of (Fe72B20Si4Nb4)100-xYx (x = 0, 3) metallic glasses 
Babilas R. (Gliwice, Poland), Griner S. (Gliwice, Poland), Sakiewicz P. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland) 

Purpose: The work presents structure characterization, thermal and soft magnetic properties analysis of selected Fe-based 
metallic glasses in as-cast state and after crystallization process. 
Design/methodology/approach: The studies were performed on Fe72B20Si4Nb4 and Fe70B19Si4Nb4Y3 metallic glasses in 
form of ribbon. The amorphous structure of tested samples was examined by X-ray diffraction (XRD) and transmission 
electron microscopy (TEM) methods. The crystallization behaviour of the studied alloys was examined by differential 
thermal analysis (DTA) and differential scanning calorimetry (DSC). The soft magnetic properties examination of tested 
materials contained initial magnetic permeability and magnetic permeability relaxation measurements. 
Findings: The XRD and TEM investigations confirmed that the studied alloys Fe72B20Si4Nb4 and Fe70B19Si4Nb4Y3 were 
amorphous in as-cast state. The liquidus temperature assumed as the end temperature of the melting isotherm on the DTA 
reached a value of 1550 K and 1560 K for Fe72B20Si4Nb4 and Fe70B19Si4Nb4Y3 alloy, adequately. The analysis of 
crystallization process indicated that onset and peak crystallization temperature increased with increasing of heating rate at 
DSC measurements. The samples of Fe72B20Si4Nb4 alloy presented two stage crystallization process. The initial magnetic 
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permeability of examined samples increased together with the increase of annealing temperature and reached a distinct 
maximum at 773 K for Fe72B20Si4Nb4 and at 723 K for Fe70B19Si4Nb4Y3 alloy. 
Practical implications: The increasing of annealing temperature significantly improved soft magnetic properties of 
examined alloys by increase the initial magnetic permeability. 
Originality/value:  The applied investigation methods are suitable to determine the changes of structure and selected 
properties between studied alloys, especially in aspect of the soft magnetic properties improvement after annealing process. 

 
1.153 
Structure studies of Fe-based metallic glasses by Mössbauer spectroscopy method 
Babilas R. (Gliwice, Poland), Kadziolka-Gawel M. (Katowice, Poland), Nowosielski R. (Gliwice, Poland) 

Purpose: The paper presents a structure characterization of selected Fe-based metallic glass in as-cast state. 
Design/methodology/approach: The studies were performed on Fe72B20Si4Nb4 metallic glass in form of ribbons. The 
amorphous structure of tested samples was examined by X-ray diffraction (XRD) and transmission electron microscopy 
(TEM) methods. Mössbauer spectroscopy method was applied to comparison of structure in studied amorphous samples with 
different thickness (cooling rates). 
Findings: The XRD, TEM and Mössbauer spectroscopy investigations revealed that the studied alloy in as-cast state was 
amorphous. Comparison of diffraction patterns of studied samples with different thickness showed the slightly narrowing of 
diffraction lines. The TEM observations also revealed a changing of image contrast of glassy ribbons with increase of sample 
thickness. The Mössbauer spectra presented broadened six line patterns characteristic to the structural disorder of amorphous 
ferromagnetic materials. The hyperfine magnetic field distributions for studied sample thickness indicated the existence 
components corresponding to the regions with different iron concentration (an iron-rich and an iron-poor surroundings). 
Practical implications: The Mössbauer spectroscopy is very useful method in studying the structural environment of Fe 
atoms on a nearest-neighbor length scale allowing the analysis of iron-containing phases. 
Originality/value:  The obtained examination results confirm the utility of investigation methods in analysis of 
microstructure in function of sample thickness. 

 
1.123 
Application of feature method to the modeling of composite structural elements 
Baier A. (Gliwice, Poland), Majzner M. (Gliwice, Poland) 

Purpose: The paper describes the use of object-oriented methods in modelling and analysis of components made of fibre-
based composites. Defined and specified the method for creating fibre primitives. An algorithm for the design of composite 
structures using object-oriented methods. 
Design/methodology/approach: The basic tool is an algorithm to build fibre facilities. Material properties can be found in 
the previously created databases of material objects. The whole is linked to the relevant formulas and diagrams. 
Findings: The basis for the introduction of object-oriented method was to systematize the processes of modelling and 
analysis of composite materials. Application issue features possible to determine the final form of composite structure. 
Research limitations/implications: Research direction is to create tools to support the work of the constructor during the 
construction of composite components. Material created a database of individual components of laminates, allows to build 
optimal in terms of established criteria of composite elements. 
Practical implications: The practical aspect of using object-oriented method is to use it to define the structure of the 
laminates. At the modelling stage it is possible to perform the parameterization formula of each phase of the composite. This 
recipe is especially important during the manufacture of composites. 
Originality/value:  The paper presents a new approach to modelling of composites by defining a new elementary objects 
forming the basis for during the composite design process. Algorithms used in the work are particularly important for 
designers of new technical components made on the basis of fibre composites. 
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1.124 
Modeling of coal in a railway coach 
Baier A. (Gliwice, Poland), Majzner M. (Gliwice, Poland) 

Purpose: Objective of the study was to identify the forces acting on the structural elements of railway wagons. It is part of 
research conducted under a grant, on the use of composites in the repair and construction of new structural elements of 
railway wagons. 
Design/methodology/approach: The main tool of verification of the research is Siemens PLM Software NX 7.5. Motion 
simulation has been carried out in one module of the software, Motion Simulation. Connections between components have 
been made using constraints and connections mapping the real relationship between components. 
Findings: The aim of the study was to identify the forces acting on the door, and establish a database of input for further research. 
Research limitations/implications: The main limitations of the study were the possibility of mapping all the connections of 
components, in the same way as in reality. The second limitation was the maximum length of track, depending on the 
number of possible landmarks in which it was possible the measurement of variables. 
Originality/value:  Results of the analysis of the wagon constructed with the standard steel components are input data to 
research on the modification of structural components on the basis of fibrous composite The results obtained are an example of 
application of the methods of computer analysis, on the basic type of testing wagons. Completed study is the first step in a study 
of movement railway wagon in further stages will be possible to perform the studies in more complex aspects of the movement. 

 
1.72 
Selected aspects of power distribution for 4wd vehicle driven by diagonal power transmission 
Baier A. (Gliwice, Poland), Mydlarz J. (Bielsko, Poland) 

Purpose: Paper describes phenomena related to the vehicle acceleration on the curve, with the high speed, considering 
inertia forces and driving force. 
Design/methodology/approach: The phenomena were investigated with three tools: classical analytical mechanics, 
computer simulation and tests with physical model. 
Findings: Simulations and physical tests led to similar results. However, new diagonal transmission system showed 
advantages only on slippery surface of the test track. Nevertheless such a behavior resulted in conclusion that diagonal 
transmission system would be useful influencing vehicle safety, specifically at slippery roads. 
Practical implications: There is a possibility of diagonal transmission system application for sport vehicles to improve 
performance. For utilitarian vehicles increasing safety is the most important aspect, especially in cooperation with ESP 
system. When it comes to special and military vehicles both mentioned above features are desired. Possible power-pack 
application is an additional advantage. 
Originality/value:  The goal was the comparison of standard 4x4 transmission system with unconventional patented 4x4 
transmission system called diagonal one. 

 
1.52 
Frictional couplings of wheel with a rail in a brake control system of rail vehicles 
Baier A. (Gliwice, Poland), Niedworok A. (Gliwice, Poland) 

Purpose: Discussion on use of frictional coupling of wheel with a rail for detection of surface condition of track ways in 
coal mine undergrounds is the paper objective. 
Design/methodology/approach: The method for detection of surface condition of track ways is based on using of dedicated 
converter installed on the locomotive chassis with active part in a form of “tracking wheel” that moves on the rail surface together 
with the locomotive. The converter is equipped with a system for torque load and a sensor measuring its rotational speed. Change 
of track surface is determined by momentary changes in rotational speed of “tracking wheel” due to its slippage. 
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Findings: The described method for detection of track ways surface condition enables to generate information signal which 
transferred to master braking control system of the locomotive eliminates excessive slippage during braking. 
Research limitations/implications: The presented results confirm rightness of accepted method for detection of track ways 
surface condition indicating for necessity of modification of developed test rig to get repeatable information about current 
track surface. 
Originality/value:  The method for detection of track ways surface condition is the novelty approach to braking of rail 
locomotives used in the mining industry. It is also an alternative option to the present solutions based on known ABS (Anti-
Lock Braking System) system used in automotive industry. 

 
1.188 
The influence of temperature and strain rate on work hardening behavior of aluminum alloys AA7XXX 
Batalha G.F. (Sao Paulo, Brazil), Prados E.F. (Sao Paulo, Brazil), Inforzato D. (Sao Paulo, Brazil), Ribeiro F. (Sao Paulo, Brazil) 

Tensile tests were conducted on the aluminum alloys AA7050 and AA7475 under different temperatures and strain rates in 
order to examine the influence of these parameters on work hardening behavior. A comparative study on the work hardening 
was carried out using Kocks-Mecking plots obtained from stress-strain curves. It was found that the AA7475 alloy exhibit 
higher work hardening capacity in all conditions, which was attributed to the higher Chromium concentration that decreases 
dynamic recovery by exerting a dislocation pinning effect.Furthermore, the dynamic recovery rate increase drastically at 10-6 s-
1, this effect is more pronounced for AA7050 alloy. Tensile tests were conducted on the aluminum alloys AA7050 and AA7475 
under different temperatures and strain rates in order to examine the influence of these parameters on work hardening behavior. 
A comparative study on the work hardening was carried out using Kocks-Mecking plots obtained from stress-strain curves. It 
was found that the AA7475 alloy exhibit higher work hardening capacity in all conditions, which was attributed to the higher 
Chromium concentration that decreases dynamic recovery by exerting a dislocation pinning effect.Furthermore, the dynamic 
recovery rate increase drastically at 10-6 s-1, this effect is more pronounced for AA7050 alloy. 

 
1.57 
Toughness of welded stainless steels sheets for automotive industry 
Bayraktar E. (Paris, France), Katundi D. (Paris, France), Yilbas B.S. (Dhahran, Saudi Arabia), Claeys J. (Paris, France) 

Purpose: In the automotive industry, more and more it is compulsory to develop new grades of stainless steels, such as high 
resistant Martensitic Stainless Steels (MA-SS) and Ferritic Stainless Steels (FSS) in order to realise certain or many complex 
deep drawn pieces. For these grades, resistance spot welding (RSW) is the most widespread process used largely for many 
parts of the car body in the automotive industry. This paper aims to characterise mechanical behaviour (toughness) of the 
different steel grades under dynamic test conditions. 
Design/methodology/approach: A special crash test device is used in different temperatures and the simulated crash tests 
are performed at a constant speed of 5.52 m/s. 
Findings: The specimen is submitted to impact tensile test at different temperatures. According to testing temperature, 
fracture mode varies: At low temperatures, brittle fracture occurs: due to stress concentration, fracture always occurs in the 
notched section. At high temperatures, the specimen fails by ductile fracture. Toughness of the steel sheets (base metals, BM 
or welded parts) is well compared at different materials and test conditions. 
Research limitations/implications: Evaluation of welded thin sheets submitted to the dynamic loading in order to correlate 
in real service conditions in order to realize a useful correlation between the transition temperature and deep drawability can 
be used for evaluating of the welding conditions and also of the material characteristics. For detail study, this type of the test 
needs a standard formulation. 
Practical implications: This is a new conception of specimen and of the impact/crash machine. It is widely used in 
automotive industry for practical and economic reason to give rapid answers to designer and also steel makers for ranking 
the materials. 
Originality/value:  New developed test called impact crash test for evaluating the toughness of thin welded joints (tailored 
blanks) / mechanical assemblies in high formability steel sheets for stamping submitted to dynamic loads such as 
experienced in real crash tests. 



 
Abstracts 45 
 

 
 

 
1.29 
Synthesis water level control by fuzzy logic 
Berk P.B. (Maribor, Slovenia), Stajnko D. (Maribor, Slovenia), Vindis P.V. (Maribor, Slovenia), Mursec M.B. (Maribor, 
Slovenia), Lakota M. (Maribor, Slovenia) 

Purpose: This paper focuses on evolving of two types fuzzy and classical PID liquid level controller and examining whether 
they are better able to handle modelling uncertainties. A two stage strategy is employed to design the synthesis fuzzy and 
classical PID controller with the process of the first and second order and implements disorder (quadratic function).  
Design/methodology/approach: The synthesis of fuzzy and classical PID liquid level controller was realized with the HP 
laptop 6830s Compaq NA779ES, software Matlab/Simulink 2008b, FIS (Fuzzy Inference System) soft logical tool, input-
output unit 500 Dragon Rider and ultrasonic sensor. Using the simulation program Matlab/Simulink/FIS we simulate the 
operation of fuzzy and classical controller in the liquid level regulating cycle and made a comparison between fuzzy and 
classical controller functioning. 
Findings: From the responses to step fuzzy and classical controller for first-order process shows that the actual value of the 
controlled variable takes the value one. Fuzzy and classical PID controller does not allow control derogation, which is also 
inappropriate for fuzzy and classical control cycle with incorporating disturbance. Classical PID controller in the first-order 
process provides short-term regulation, such as fuzzy PID controller. In fuzzy control cycle with fuzzy PID controller and 
incorporating disturbance in the process of second-order the control cycle is stable and at certain predetermined parameters 
(integral gain) a control does not allow deviations. 
Research limitations/implications: In future research, the robustness of the fuzzy logic controller will be investigated in 
more details. 
Practical implications: Using fuzzy liquid level controller can reduce power consumption by 25%.  
Originality/value:  Fuzzy logic controller is useful in applications of nonlinear static characteristic, where classical methods 
with usually classical PID controllers cannot be a satisfactory outcome. 

 
1.77 
Computer-aided analysis and synthesis of branched mechanical systems 
Bialas K. (Gliwice, Poland) 

Purpose: The main aim is to present and describe the author’s program supporting the process of analysis and synthesis of 
discrete vibrating mechanical systems with branched structures. Synthesis of reference concerns the reverse problem and is 
aimed to obtain the structure and parameters of the system that meets the previously established requirements for the values 
of vibrations frequencies. 
Design/methodology/approach: Using the program presented in this paper, it is possible to carry out the synthesis that is 
understood as designing of the systems. The use of such non-classical method significantly reduces designing time compared 
to classical methods. An important advantage of the program is a lack of need for the formulation of new mathematical 
models used to describe the system, with the change of its parameters or structure. The program also facilitates comparison 
of the passive and active vibration reduction. 
Findings: The presented software allows comparison of the results of the use of passive and active elements of vibration 
reduction of the systems under consideration. The analysis shows that active elements reduce the vibration completely and 
passive elements reduce the vibrations only partially. 
Research limitations/implications: The scope of considerations is limited to discrete longitudinal vibrating mechanical 
systems with branched structures containing passive or active elements for reduction of vibrations. 
Practical implications: The presented methods of synthesis and analysis can be useful for designers and engineers in the 
design and construction of this type of mechanical systems. 
Originality/value:  The possibilities and operation of the author’s program aiding 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. 
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1.141 
Investigation of thin films by X-ray reflectometry and Grazing Incidence X-ray Diffraction 
Bierska-Piech B. (Katowice, Poland), Lipinski M. (Cracow, Poland) 

Purpose: Presentation the results of silicon nitride SiNx thin films used for industrial and third generation silicon solar cells.  
Design/methodology/approach: The SiNx thin films are deposited using RF- and LF-PECVD methods. The structural 
properties are investigated by X-Ray reflectometry and Grazing Incidence X-ray Diffraction methods .  
Findings: Comparison of the measured and calculated X-ray reflectometry curves shows the sensitivity of this method on 
the electron density versus the sample depth. The parameters such as layer thickness, roughness and electron density are 
obtainable from a quantitative. 
Practical implications: The results of mono- and multi-layer SiNx thin films investigations may be applied to a industrial 
and third generation cells based on silicon QDs superlatice. 
Originality/value:  The work present useful two different X-ray methods: Grazing Incidence X-ray Diffraction and X-ray 
Reflectometry for quantitative characterization of SiNx thin films. The other value of the paper is obtaining information of 
the presence of a quantum silicon dots inside SiNx(Si) layers.  

 
1.174 
Laser surface alloying of sintered stainless steels with SiC powder 
Brytan Z. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Pakiela W. (Gliwice, Poland) 

Purpose: The goal of this study is to investigate effects of laser surface alloying with SiC powder on microstructural 
changes and properties of vacuum sintered austenitic X2CrNiMo17-12-2, ferritic X6Cr13 and duplex X2CrNiMo22-8-2 
stainless steels.  
Design/methodology/approach: Surface modification of sintered stainless steels was carried out by laser surface alloying 
with SiC powder using high power diode laser (HPDL). The influence of laser alloying conditions, the laser beam power 
(between 0.7 and 2.0kW) at constant scanning rate on the width of alloyed surface layer and penetration depth were studied. 
The resulting microstructure in laser alloyed surface layer was examined using light and scanning electron microscopy. 
Phase composition was determined by the X-ray diffraction method. The microhardness results of modified surface layer 
were also studied. 
Findings: The alloyed surface layer has a fine dendritic microstructure with iron-chromium carbides precipitations. The 
surface layer was enriched in silicon and carbon that produced microstructural changes and resulting microhardness increase. 
Beside studied stainless steels the duplex one revealed highest hardening effect by laser alloying with SiC powder, where 
related microhardness was about 500-600HV. 
Practical implications: Laser surface alloying with SiC powder can be an efficient method of surface layer hardening of sintered 
stainless steels and produce significant improvement of surface layer properties in terms of hardness and wear resistance. 
Originality/value : Application of high power diode laser can guarantee uniform heating of treated surface, thus uniform 
thermal cycle across processed area and uniform penetration depth of alloyed surface layer. 

 
1.68 
The supply of formal notions to synthesis of the vibrating discrete-continuous mechatronic systems 
Buchacz A. (Gliwice, Poland) 

Purpose: of this paper is modeling by different category graphs and analysis of vibrating clamped - free mechatronic system 
by the approximate method called Galerkin’s method. Such approach considers the frequency - modal analysis and 
assignment of amplitude - frequence charcteristics of the mechatronic system. 
Design/methodology/approach: was to nominate the relevance or irrelevance between the characteristics obtained by exact 
- only for shaft - and considered method. Such formulation especially concerns the relevance the relevance of the natural 
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frequencies-poles of characteristics both of mechanical subsystem and the discrete - continuous clamped - free vibrating 
mechatronic system. 
Findings: this approach is a fact, that approximate solutions fulfill all conditions for vibrating mechanical and/or 
mechatronic systems and can be an introduction to synthesis of these systems modeled by different category graphs. 
Research limitations/implications: Research limitation is that both torsional vibrating continuous mechanical subsystem and 
mechatronic discrete - continuous subsystems are linear discrete - continuous are linear systems. 
Practical implications: of this study is that the main point can be the introduction to synthesis of considered class 
mechatronic bar-systems with constant changeable cross-section. 
Originality/value:  Originality of such formulation rely on the use of the hypergraph methods of modelling and synthesis of 
torsionally vibrating bars to the synthesis of discrete-continuous mechatronic systems. 

 
1.50 
Relationship between geometric welding parameters and optical-acoustic emissions from electric arc in GMAW -S process 
Cayo E.H.C (Brasilia, Brazil), Alfaro S.C.A.A. (Brasilia-Df, Brazil) 

Purpose: Show the relationship between geometric characteristics of the weld bead and the optical-acoustic emissions from electric 
arc during welding in the GMAW-S process. 
Design/methodology/approach: Bead on plate welding experiments was carried out setting different process parameters. Every 
welding parameter group was set aiming to reach a high stability level what guarantee a geometrical uniformity in the weld beads. In 
each experiment was simultaneously acquired arc voltage, welding current, infrared and acoustic emissions; from them were 
computed parameters as arc power, acoustic peaks rate and infrared radiation rate. It was used a tri-dimensional LASER scanner for 
to acquire geometrical information from the weld beads surface as width and height of the bead. Depth penetration was measured 
from sectional cross cutting of weld beads. 
Findings: Previous analysis showed that the arc emission parameters reach a stationary state with different characteristic for each 
experiment group which means that there is some correlation level between them. Posterior analysis showed that from infrared 
parameter is possible to monitoring external weld bead geometry and principally its penetration depth. From acoustic parameter is 
possible to monitoring principally the external weld bead geometry. Therefore is concluded that there is a close relation between the 
arc emissions and the weld bead geometry and that them could be used to measuring the welding geometrical parameters. 
Research limitations/implications: After analysis it was noticed that the infrared sensing has a better performance than acoustic 
sensing in the depth penetration monitoring. Infrared sensing also sources some information about external geometric parameters that 
in conjunction with the acoustic sensing is possible to have reliable information about weld bead geometry. This method of sensing 
geometric parameters could be applied in other welding processes, but is necessary to have visibility of the arc, it means that for 
example this method cannot be used in the submerged arc welding - SAW process.  
Originality/value:  The using two or more sensors for monitoring welding parameters increases the performance and reliability of 
the measurements. In this case, the monitoring of the weld bead geometric parameters could be possible from sensing arc emission 
and potentially it could be used as an on-line monitor, avoiding any complex electric connections of sensors into the welding process. 

 
1.137 
The concept of interactive rehabilitation device for children under the age of three 
Chuchnowska I. (Gliwice, Poland), Sekala A. (Gliwice, Poland) 

Purpose: This article presents the concept of an interactive rehabilitation equipment designed for children under 3 years of 
age with dysfunction of the lower limbs. Through the use of interactive play-boards and games not only will the children 
learn faster, but the whole process of rehabilitation will be really fun. Furthermore, the device can be connected to a 
computer or a special synoptic screen mounted on a special rack. Thanks to an interactive combination of the function of 
movement rehabilitation with mental stimulation of a child it will be possible to support the development of cognitive 
functions, cause-effect thinking, stimulation of the senses and to improve coordination and spatial orientation of the young 
patient. 
Design/methodology/approach: The novelty of the station is combination of the traditional cycle-therapy with the Glenn 
Doman improvement method, or with music therapy, depending on the degree of disability of a child.  
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Findings: Combination of the traditional cycle-therapy with music therapy or Glenn Doman’s method in rehabilitation of 
small patients will help to maximize the children’s activity and their involvement, which at this stage of development is 
possible only by giving rehabilitation exercises an attractive form of plays and games. 
Research limitations/implications: FMEA is a very important method which should be employed in companies fPractical 
implications: The researches from the broadly understood biomechanics that are carried out shall lead to a construction of a 
rehabilitation device designed for children under the age of three. The proposed device should be very effective in the 
rehabilitation process, even for the youngest children, and due to its relatively simple modular construction and the 
possibility of cooperation with many plays and games, it should also be a market success by contributing to the effective 
rehabilitation of the considerable population of children who require such rehabilitation. 
Originality/value:  The device being developed will include all the most important factors that may affect the physical 
structure of children and their psyche, which can directly affect the improvement of their health. 

 
1.105 
Influence of technological conditions on optical properties and morphology of spin-coated PPI thin films 
Chwastek M. (Gliwice, Poland), Weszka J. (Gliwice, Poland), Jurasik J. (Zabrze, Poland), Hajduk B. (Gliwice, Poland), 
Jarka P. (Gliwice, Poland) 

Purpose: The aim of this paper is to show technical and chemical parameters influence on optical properties and morphology of 
poly (1,4-phenylenemethylenenitrilo- 1,4-phenylenenitrilomethylene) (PPI) thin films prepared by spin-coating method 

Design/methodology/approach: PPI thin films were prepared by spin-coating method with various spinning rates and molar 
concentrations. The monomers, terephthal aledehyde (TPA) and p-phenylenediamine (PPDA), were dissolved in tetrahydrofuran 
(THF) and then mixed. Optical properties of PPI thin films were examined by UV-Vis and IR spectroscopy. Surface morphology 
of thin films were tested by atomic force microscopy. 

Findings: This paper show the influence of technical parameters of spin coating process onto properties of deposited thin 
films, such as thickness, optical properties and morphology 

Research limitations/implications: Optimizing spinning rates and concentrations of monomers is excepted to allow for thin 
films to have required properties 

Practical implications: Conjugated polymers with heteroatom in the backbone like PPI are very interesting materials for 
their electronic properties. PPI can be used as active element in organic both solar cells and light-emitting diodes (LEDs). 

Originality/value:  Spin-coating method is very cheap and fast method to prepare PPI thin films as compared with CVD 
method. Recognizing of optimal speed rate and concentration of solution will make thin films with required properties to be 
prepared. 

 
1.93 
Computer aided generation of construction model for construction similarity theory 
Cielniak M. (Gliwice, Poland), Gendarz P. (Gliwice, Poland) 

Purpose: The main aim of research was to analyze computer tools which can help to construction model generating process. 
Design/methodology/approach: Computer aided methods were used to construction attributes selecting process: 
parameterization, relations defining, finite elements method mesh adaptation and optimization of the construction model. 
This stages were developed in advanced graphical program. 
Findings: Computer tools were used to generate construction model. This tools allow to reduce construction – design stage 
time consumption and better material utilization. This allows to create series of types at lower costs and faster. 
Research limitations/implications: The optimization of construction model with Finite Element Analysis for many 
variables is time consuming. 
Practical implications: Presented method was applied to series of types construction model generation process. 
Originality/value:  Described analysis presents computer aided construction model generation process applied in 
construction similarity theory. 
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1.65 
Combined feedforward and feedback control of end milling system 
Cus F. (Maribor, Slovenia), Zuperl U. (Maribor, Slovenia), Balic J. (Maribor, Slovenia) 

Purpose: An intelligent control system is presented that uses a combination of feedforward and feedback for cutting force 
control in end milling. 
Design/methodology/approach: The network is trained by the feedback output that is minimized during training and most 
control action for disturbance rejection is finally performed by the rapid feedforward action of the network. 
Findings: The feedback controller corrects for errors caused by external disturbances. The feedforward controller is an 
artificial neural network (ANN) which approximates the inverse dynamics of the machining process. 
Research limitations/implications: The dynamic architecture of the neural controller is chosen, and the methods for delay 
time treatment and training network on line are investigated. The controller was designed and tested using a simulator model 
of the milling process that includes feed drive model and cutting dynamics simulator. 
Practical implications: An application to cutting force control in end-milling is used to prove the effectiveness of the 
control scheme and the experiments shows that the dynamic performance of the cutting force control is greatly improved by 
this neural combined control system. 
Originality/value:  New combined feedforward and feedback control system of end milling system is developed and tested 
by many experiments. Also a comprehensive user-friendly software package has been developed to monitor the optimal 
cutting parameters during machining. 

 
1.189 
Interaction between hydrogen and a nitrided layer 
Cwiek J. (Gliwice, Poland) 

Purpose of this paper is to reveal the influence of nitrided layer on 34CrAlNi7-10 steel to its susceptibility to hydrogen 
degradation. Investigation was carried out with the use of slow strain tensile rate test (SSRT) in air and acidic environment 
under cathodic polarization. Surfaces with modified layers were examined with the use of a scanning electron microscope 
(SEM) in order to establish influence of hydrogen on change in fracture mode. 
Design/methodology/approach: Nitriding was done in the nitrogen-hydrogen (or argon) gas atmospheres with various 
hydrogen content, i. e. 0%, 30%, and 70%, at the glow discharge at temperature 560°C for 6 hrs. In order to estimate the 
degree of hydrogen degradation of tested steel and its modified layers, slow strain rate tensile (SSRT) test was conducted 
along with PN-EN ISO 7539-7 on round smooth specimens 4 mm in diameter made according to PN-EN ISO 7539-4. The 
gauge length was 50 mm. Tests were performed at ambient temperature either in dry air or in 0.005 M H2SO4 solution. The 
applied strain rate was 10-6 s-1. Tests in acid solution were conducted under cathodic polarisation with constant current 
densities: 0.1; 1; 5 and 10 mA/cm2. During tests stress-strain curves were recorded on a personal computer. Fracture surfaces 
after SSRT test were examined with scanning electron microscope (SEM) to reveal a mode and mechanism of cracking. 
Findings: Plasma nitrided layers are effective barriers to hydrogen entry into structural steel which decreases susceptibility 
of steel to hydrogen degradation. Hydrogen is mainly accumulated in a compact nitrides zone. Evidences of no increase in 
brittleness of nitrided layers with absorbed hydrogen were observed. 
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 could be potential sources of hydrogen charging of exploited steels. 
Originality/value: Plasma assisted nitriding provides the formation of thin compact nitride zone which protects high-
strength steels against corrosion and hydrogen degradation. Evidences of no increase in brittleness of nitrided layers with 
absorbed hydrogen were observed. 



 
50 Achievements of Mechanical and Materials Engineering AMME’2011 

 

 
 

 
1.97 
The effect of long-term service at elevated temperatures on structure and mechanical properties of Cr-Mo-V steel 
Cwiek J. (Gliwice, Poland), Labanowski J. (Gdansk, Poland), Topolska S. (Gliwice, Poland) 

Purpose: of this paper is to reveal the microstructural changes in 13HMF steel exposed to long-term service at elevated 
temperatures. The degradation of bainite structure was determined and carbides morphology has been examined. The 
influence of carbides evolution was discussed in dependence of creep rupture strength and mechanical properties of the steel. 
Design/methodology/approach: Examinations were conducted on 273 mm diameter, 32 mm wall thickness tube made of 
13HMF (14MoV6-3) steel. The tube was a segment of stem pipeline used in power plant at 540°C. The service time is 
168,000 hours. Microstructure of the material has been examined with the use of light optical microscopy and scanning 
electron microscopy (SEM). The energy dispersive X-ray spectrometry (EDS) analysis was used for phase chemical 
composition identification. Transmission electron microscopy (TEM) of thin foils was used for carbides structure 
identification. The mechanical properties of the tube material were evaluated in static tensile tests at room temperature, 
hardness tests and impact Charpy U tests. 
Findings: Microstructure of 13HMF steel tube shows an advanced level of degradation - coagulation of carbides at ferrite grain 
boundaries and inside bainitic grains. Precipitates of carbides decorated grain boundaries in chain forms. The presence of M7C3, 
M23C6, M6C phases were revealed. After extended service M23C6 and M3C carbides were replaced by more stable carbides. This 
transformation did not occur until the end. This indicates the presence of mainly Mo2C carbide, and only sporadic occurrence of 
carbide M6C. 
Practical implications: Useability of the method for assessing the current degradation level and for predicting residual 
lifetime of creep-resistant tubes based on analysis of carbides morphology was confirmed for Cr-Mo-V steel. 
Originality/value:  Information available in literature does not clearly indicate the influence of microstructure and 
mechanical properties of Cr-Mo-V steel after long-term exploitation. The study shows such relations. 

 
1.145 
Demonstration of First-Principle Data-Driven models using numerical case studies 
Czop P. (Gliwice, Poland), Slawik D. (Gliwice, Poland), Wszolek G. (Gliwice, Poland) 

Purpose: The paper consists of two parts. The first part presents and discusses a process of formulation and identification of 
first-principle data-driven (FPDD) models, while the second part demonstrates numerical examples of identification of 
FPDD models. 
Design/methodology/approach: First-principle (FP) model is formulated using a system of continuous ordinary differential 
equations capturing usually nonlinear relations among variables of the model. The considering model applies three categories of 
parameters: geometrical, physical and phenomenological. Geometrical and physical parameters are deduced from construction or 
operational documentation. The phenomenological parameters are the adjustable ones, which are estimated or adjusted based on 
their roughly known values, e.g. friction/damping coefficients. 
Findings: A few phenomenological parameters were successfully estimated from numerically generated data. The error between 
the true and estimated value of the parameter occurred, however its magnitude is low at level below 2%. 
Research limitations/implications: Adjusting a model to data is, in most cases, a non-convex optimization problem and the 
criterion function may have several local minima. This is a case when multiple parameters are simultaneously estimated. 
Practical implications: FPDD models are an excellent tool for understanding, optimizing, designing, and diagnosing 
technical systems since they are updatable using operational measurements. This opens application area, for example, for 
model-based design and early warning diagnostics. 
Originality/value:  First-principle (FP) models are frequently adjusted by trial-and-error, which can lead to non-optimal 
results. In order to avoid deficiencies of the trial-and-error approach, a formalized mathematical method using optimization 
techniques to minimize the error criterion, and find optimal values of tunable model parameters, was proposed and 
demonstrated in this work. 
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1.171 
Strategic development perspectives of laser processing on polycrystalline silicon surface  
Dobrzanska-Danikiewicz A. (Gliwice, Poland), Drygala A. (Gliwice, Poland) 

Purpose: The purpose of this paper is to evaluate the strategic perspectives of polycrystalline silicon texturisation according 
to outworked foresight methodology. The criterion assumed for dividing the technologies into groups selected to researches 
was the texturing type. Thus, in carried out researches are compared polycrystalline silicon texturisations made using 
alkaline etching, laser treatment and laser treatment with chemical etching. 
Design/methodology/approach: As a part of the foresight-materials science researches, a dendrological matrix of 
technology value, a meteorological matrix of environment influence, and a matrix of strategies for technologies were 
elaborated, the strategic development tracks were determined, and materials science experiments were conducted using a 
Nd:YAG laser, a scanning electron microscope, a confocal laser scanning microscope and a spectrophotometer. Finally, on 
the basis of the results of carried out foresight-materials science researches the technology roadmaps were prepared. 
Findings: The outcarried researches pointed out the great industrial importance of polycrystalline silicon texturisation and 
good perspectives for these technology groups. 
Research limitations/implications: Researches concerning polycrystalline silicon texturisation constitute a part of a larger 
research project aimed at identifying, researching, and characterising the priority innovative technologies in the field of 
materials surface engineering.  
Practical implications: The presented results of experimental materials science researches prove the significant positive 
impact of texturisation on the structure and mechanical properties of polycrystalline silicon surface layers, which leads to the 
justification of their including into the set of priority innovative technologies recommended for application in industrial 
practice. 
Originality/value:  The novelty of this paper is to evaluate the value of polycrystalline silicon texturisation in the 
background environment with their future development perspectives determination. 

 
1.181 
Long-term development directions of PVD/CVD coatings deposited onto sintered tool materials 
Dobrzanska-Danikiewicz A. (Gliwice, Poland), Golombek K. (Gliwice, Poland), Pakula D. (Gliwice, Poland), Mikula J. 
(Gliwice, Poland), Staszuk M. (Gliwice, Poland), Zukowska L. (Gliwice, Poland) 

Purpose: The purpose of this article is to evaluate strategic development perspectives of manufacturing monolayer, 
multilayer and gradient coatings in the processes of physical/ chemical vapor deposition onto sintered tool materials with 
cemented carbides, cermets and tool ceramics substrates. The coating kind applied to the substrate was adopted as the 
criterion for technology division, thus obtaining eight technology groups for carried out researches. 
Design/methodology/approach: In the framework of foresight-materials science researches: a group of matrices 
characterising technology strategic position was created, materials science experiments using: light microscope, confocal 
microscope, transmission and scanning electron microscopes, X-ray spectrograph EDS, spectroscope GDOS, X-ray 
diffractometer, hardness tester, microhardness tester, work-stands for testing of roughness, adhesion and cutting properties 
were conducted and technology roadmaps were prepared. 
Findings: High potential and attractiveness were shown of the analysed technologies against the environment, as well as a 
promising improvement of mechanical and functional properties as a result of covering with PVD/CVD coatings. 
Research limitations/implications: Researches pertaining to covering sintered tool materials with PVD/CVD coatings is 
part of a bigger research project aimed at selecting, researching and characterizing priority innovative material surface 
engineering technologies. 
Practical implications: The presented results of experimental materials science researches prove the significant positive 
impact of covering with PVD/CVD coatings on the structure and mechanical properties of sintered tool materials, which 
leads to the justification of their including into the set of priority innovative technologies recommended for application in 
industrial practice. 
Originality/value: The advantage of the article is the specification of the significance of the technology involving covering 
the cemented carbides, cermets and tool ceramics substrates with monolayer, multilayer and gradient PVD/CVD coatings 
against the environment, together with the recommended strategies of conduct, strategic development tracks and roadmaps of 
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these technologies, taking into account the impact of the processes of applying these coatings onto the structure and the 
improvement of the properties of the tested surface layers. 

 
1.106 
Evaluation of selected steel thermochemical treatment technologies using foresight methods 
Dobrzanska-Danikiewicz A. (Gliwice, Poland), Hajduczek E. (Gliwice, Poland), Polok-Rubiniec M. (Gliwice, Poland), 
Przybyl M. (Gliwice, Poland), Adamaszek K. (Bielsko-Biala, Poland) 

Purpose: The purpose of this article is to evaluate the development efficiency of classical steel thermochemical treatment. 
The criterion assumed for dividing the technologies into groups was the thermochemical treatment kind. Three technology 
groups were selected to realised researches, as follows: nitriding, carburising and diffusion boriding. 
Design/methodology/approach: In the framework of foresight-materials science researches: a group of matrices 
characterising technology strategic position was created, materials science experiments using: light microscope, transmission 
and scanning electron microscopes, X-ray diffractometer, microhardness tester, work-stands for testing of thermal fatigue 
resistance and mechanical fatigue strength, abrasion and corrosion resistance were conducted and technology roadmaps were 
prepared. 
Findings: The outcarried researches pointed out the great industrial importance of nitriding and carburising and good 
perspectives for these technology groups. However, diffusion boriding is obsolete and will slowly leave the market. 
Research limitations/implications: Researches concerning steel thermochemical treatment constitute a part of a larger 
research project aimed at identifying, researching, and characterizing the priority innovative technologies in the field of 
materials surface engineering. 
Practical implications: Nitriding and carburising with their popularity and good quality-price relation can be recommended 
for use in small and medium enterprises. Obsolete diffusion boriding is not recommended for that. 
Originality/value:  The value of this paper is to evaluate the value of thermochemical treatment technologies in the 
background environment with their future development perspectives determination including the influence of 
thermochemical treatment on the quality, microstructure and properties of surface layers obtained by thermochemical 
treatment. 

 
1.111 
Scenario method application into laser treatment of hot-work steels 
Dobrzanska-Danikiewicz A. (Gliwice, Poland), Jonda E. (Gliwice, Poland), Labisz K. (Gliwice, Poland) 

Purpose: The purpose of this article is to determine the future events scenarios presented on the example laser treatment of 
hot-work alloy tool steels using NbC, TaC, TiC, VC and WC carbide powders. Five technology groups were selected to 
carried out researches. 
Design/methodology/approach: In the framework of foresight-materials science researches the future events scenarios were 
formulated and materials science experiments were conducted using a scanning electron microscope, an optical microscope, 
a transmission electron microscope, a microhardness tester, a scratch tester, an X-ray diffractometer, an electron microprobe 
X-ray analyzer and a device for testing of heat fatigue and abrasive resistance. 
Findings: The researches conducted demonstrated huge potential and attractiveness of the analysed technologies in the 
background environment and the promising properties improvement of the tested surface layers, as a result of laser surface 
treatment.  
Research limitations/implications: Researches concerning laser treatment of hot-work alloy tool steels constitute a part of a 
larger research project aimed at identifying, researching, and characterising the priority innovative technologies in the field 
of materials surface engineering and determination of future ways for them. 
Practical implications: The presented results of experimental materials science researches prove the significant positive 
impact of laser treatment on the structure and the properties of hot-work alloy tool steels, which justifies including them in 
the set of priority innovative technologies recommended for use in industry. 
Originality/value:  The novelty of this paper is to determine future events scenarios presented on the example laser treatment 
of hot-work alloy tool steels using carbide powders. 
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1.107 
Manufacturing technologies of tool gradient materials evaluated according to foresight methodology 
Dobrzanska-Danikiewicz A. (Gliwice, Poland), Kloc-Ptaszna A. (Gliwice, Poland), Dolzanska B. (Gliwice, Poland) 

Purpose: The purpose of this article is to evaluate the development efficiency of manufacturing technologies of tool gradient 
materials consisting in gradual layers filling using the conventional method of powder metallurgy. The criterion assumed for 
dividing the technologies into groups was the matrix kind. Two material groups were selected to realised researches, as 
follows: high-speed steel matrix tool gradient materials reinforced with tungsten carbide and cobalt matrix tool gradient 
materials of tungsten carbide. 
Design/methodology/approach: In the framework of foresight-materials science researches: a group of matrices 
characterising technology strategic position was created, materials science experiments using: light microscope, transmission 
and scanning electron microscopes, X-ray diffractometer, microhardness tester, work-stands for testing of fatigue resistance, 
mechanical fatigue strength, fracture toughness were conducted and technology roadmaps were prepared. 
Findings: Quite high potential and attractiveness of the analysed technologies against the environment, as well as good 
development perspectives in industry were shown. 
Research limitations/implications: Researches concerning tool gradient materials constitute a part of a larger research 
project aimed at identifying, researching, and characterising the priority innovative technologies in the field of materials 
surface engineering.  
Practical implications: The presented results of experimental materials science researches prove a manufacturing possibility 
of surface layers characterised by different hardness depending on the chemical composition and sintering conditions. These 
technologies are included in the set of innovative technologies qualified for use in an industrial practice, especially for 
cutting tools. 
Originality/value:  The value of this paper is to evaluate the value of manufacturing technologies of tool gradient materials 
in the background environment with their future development perspectives determination including the influence of the 
chemical composition and sintering conditions on the surface layers hardness. 

 
1.179 
Hot deformation and recrystallization of advanced high-manganese austenitic TWIP steels 
Dobrzanski L.A. (Gliwice, Poland), Borek W. (Gliwice, Poland) 

Purpose: The aim of the paper is to determine the influence of hot-rolling conditions on structure of new-developed high-
manganese austenitic steels. 
Design/methodology/approach: Flow stresses during continuous and multi-stage compression tests were measured using 
the Gleeble 3800 thermo-mechanical simulator. To describe the hot-working behaviour, the steels were compressed to the 
various amount of deformation (4x0.29, 4x0.23 and 4x0.19). The microstructure evolution in different stages of hot-rolling 
was determined in metallographic investigations using light microscopy as well as X-ray diffraction. 
Findings: The steels are characterized by different microstructure in the initial state. Steel with higher Al concentration has 
stable microstructure of austenite with annealing twins, while steel with higher Si concentration consists of certain portion of 
ε martensite in form of plates. The flow stresses are in the range of 200-430 MPa for the applied conditions of hot-working 
and are up to 40 MPa lower compared to continuous compressions. 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. On the basis of analysis of thermo-mechanical treatment carried out in continuous axisymetrical 
compression test and multi-stage compression test using the Gleeble 3800 simulator allowed to work out a schedule of three 
different variants of hot-rolling for each of investigated steels 26Mn-3Si-3Al-Nb-Ti and 27Mn-4Si-2Al-Nb-Ti. 
Research limitations/implications: To fully describe the hot-rolling behaviour of the new-developed steels, further 
investigations in wider temperature and strain rate ranges are required. 
Practical implications: Various conditions of hot-rolling for advanced high-manganese austenitic steels can be useful to 
determine influence of microstructure on mechanical properties obtained in static and dynamic tensile test. 
Originality/value:  Microstructure evolution in various conditions of hot-rolling for advanced high-manganese austenitic 
steels were investigated. 
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1.187 
Thermo-mechanical processing and microstructure evolution of high-manganese austenitic TRIP-type steels 
Dobrzanski L.A. (Gliwice, Poland), Borek W. (Gliwice, Poland), Ondrula M. (Gliwice, Poland) 

Purpose: The aim of the paper is to determine the influence of hot-working conditions on microstructure evolution and 
phase composition of new-developed high-manganese austenitic TRIP-type steels.  
Design/methodology/approach: The hot-working behaviour was determined in continuous and multi-stage compression 
tests performed in a temperature range of 850 to 1100°C by the use of the Gleeble 3800 thermomechanical simulator. The 
processes controlling work hardening and removing it were identified by microstructure evolution observations in different 
stages of compression with the amount of true strain 4x0.23. Phase composition of steels was confirmed by X-ray diffraction 
analysis. 
Findings: It was found that they have austenite microstructure with numerous annealing twins in the initial state. Continuous 
compression tests realized in the temperature range from 850 to 1050°C with the strain rate of 0.1, 1 and 10s-1 enabled 
determination of yield stress values and values of emax deformations – corresponding to maximum flow stress. The 
investigated steels are characterized by high values of flow stresses from 120 to 380 MPa. Results of the multi-stage 
compression proved that applying the true strain 4x0.23 gives the possibility to refine the austenite microstructure. 
Research limitations/implications: To determine in detail the microstructure evolution during industrial rolling, the hot-
working schedule should take into account real number of passes and higher strain rates. 
Practical implications: The obtained microstructure – hot-working conditions relationships and stress-strain curves can be 
useful in determination of power-force parameters of hot-rolling for sheets with fine-grained austenitic structures.  
Originality/value:  The hot-working behaviour and microstructure evolution in various conditions of plastic deformation for 
new-developed high-manganese austenitic TRIP-type steels with Nb and Ti microadditions were investigated. 

 
1.155 
Characteristics of structure and properties of a sintered graded tool materials with cobalt matrix 
Dobrzanski L.A. (Gliwice, Poland), Dolzanska B. (Gliwice, Poland), Golombek K. (Gliwice, Poland), Matula G. (Gliwice, Poland) 

Purpose: The mechanical alloying (MA) method has been chosen to manufacture tool gradient materials with high 
disproportion of cobalt matrix portion between core and surface layer. 

Design/methodology/approach: The following research studies have been carried out to elaborate a new group of sintered 
tool gradient materials, tungsten carbide with cobalt matrix, to elaborate their fabrication technology and to determine their 
structure and properties: a fabrication technology of mixtures and the formation technology of tungsten carbide gradient 
materials with cobalt matrix WC-Co was applied and elaborated; sintering conditions were selected experimentally, ensuring 
the best structure and properties; phase and chemical composition of the sintered gradient WC-Co materials was determined 
using EDX; the structure of sintered gradient WC-Co materials was investigated using scanning microscopy; mechanical and 
physical properties of sintered gradient WC-Co materials was determined: hardness, resistance to abrasive wear, resistance to 
brittle cracking. 

Findings: The presented research results confirm that the methods of mixing tungsten carbide in cobalt matrix an important 
effect upon the grain size of mixture. But it is not possible to determine the changes in grain size distribution. The larger 
particles break down rapidly that the product becomes more uniform. 

Practical implications: The material presented in this paper is characterized by very high hardness of the surface and 
relative ductility of the core. 

Originality/value:  The obtained results show the possibility to manufacture TGMs on the basis of different portions of 
cobalt reinforced with hard ceramics particles in order to improve the abrasive resistance and ductility of tool cutting 
materials. 
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1.182 
Application of halloysite nanotubes as an reinforcement in polyethylene nanocomposites 
Dobrzanski L.A. (Gliwice, Poland), Gorniak M. (Gliwice, Poland), Pawlyta M. (Gliwice, Poland), Tomiczek B. (Gliwice, Poland) 

Purpose: In the present study halloysite-polyethylene nanocomposites were prepared and influence of various modification 
of filler on mechanical properties of these material were investigated.  
Methodology: Several specimens were prepared using intercalation of polymer melts in layered silicates method. 
Polyethylene and three different types of halloysite nanotubes were mechanically mixed and formed into a pellet using 
hydraulic press. 
Findings: The results show that filling the polyethylene with different types of halloysite nanotubes has a positive influence 
on mechanical properties of polymer and strengthens of tested samples. 
Research limitations: Carried out investigations show the problems with the adjustment of the temperature of the mould 
and the pressure of hydraulic press to obtain uniform tested samples. It is also necessary to carry out the research with 
additionally surface treated halloysite nanotubes to provide better adhesion of polymer matrix to filler. 
Value: Investigations described in article shows possibility of halloysite nanotubes application as filler of polyolefines. 
Results are the base for further investigations of impact of nanosilicates on the properties of such composites. 

 
1.167 
Analysis of alloying elements influence on properties of structural steel with use of materials science virtual 
laboratory  
Dobrzanski L.A. (Gliwice, Poland), Honysz R. (Gliwice, Poland) 

Purpose: The paper introduces analysis results of selected alloying elements influence on mechanical properties of alloy 
structural steels for quenching and tempering  
Design/methodology/approach: Investigations were performed in virtual environment with use of materials science virtual 
laboratory. Virtual investigations results were verified in real investigative laboratory.  
Findings: Materials researches performed with use of material science virtual laboratory in range of determining the 
mechanical properties are consistent with the results obtained during the real research in real laboratory.  
Practical implications: Development of virtual tools, which are simulating the investigative equipment and simulating the 
research methodology, can serve as a basis for combining aspects of laboratory research, simulation, measurement, and 
education. Application of these tools will allow the transfer of research and teaching procedures from real laboratory to 
virtual environment. This will increase the number of experiments conducted in virtual environment and thus, it will increase 
the efficiency of such researches.  
Originality/value:  Modelling of structural steels mechanical properties is valuable for steel designers and manufacturers, because 
it is associated with financial benefits, when expensive and time-consuming researches are reduced to necessary minimum. 

 
1.172 
Thermal, structure and mechanical characteristic of the MB MgAl6Zn3 alloy 
Dobrzanski L.A. (Gliwice, Poland), Krol M. (Gliwice, Poland) 

Purpose: This work presents effect of cooling rate on the mechanical and structural properties and thermal characteristic 
results of MB MgAl6Zn3 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. 
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Research limitations/implications: This paper presents results for one alloy – MB MgAl6Zn3 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. 

 
1.41 
Structure and electrical properties of screen printed contacts on silicon solar cells 
Dobrzanski L.A. (Gliwice, Poland), Musztyfaga M. (Gliwice, Poland), Drygala A. (Gliwice, Poland), Kwasny W. (Gliwice, 
Poland), Panek P. (Cracow, Poland) 

Purpose: The aim of the paper was to apply a conventional method - “screen printing” using micrometric pastes to improve 
the quality of forming front side metallization of monocrystalline solar cells. 
Design/methodology/approach: The topography of co-fired in the infrared belt furnace front contacts were investigated 
using confocal laser scanning microscope and scanning electron microscope with an energy dispersive X-ray (EDS) 
spectrometer for microchemical analysis. There were researched both surface topography and cross section of front contacts 
using SEM microscope. Phase composition analyses of chosen front contacts were done using the XRD method. Front 
contacts were formed on the surface with different morphology of the solar cells: textured with coated antireflection layer, 
textured without coated antireflection layer, non-textured with coated antireflection layer, non-textured without coated 
antireflection layer. The medium size of the pyramids was measured using the atomic force microscope (AFM). Resistance 
of front electrodes was investigated using Transmission Line Model (TLM). 
Findings: The high of deposited front metallization has an influence on value obtained from the contact resistance. This high 
of silver contact depends on: a paste composition, obtained structure after fired into a infrared belt furnace, the quantity and 
type of creating connections material molecules between themselves and with a silicon substrate. 
Research limitations/implications: The contact resistance of the screen-printed front metallization depends not only on the 
paste composition and firing conditions, but is also strongly influenced by the surface morphology of the silicon substrate. 
Originality/value:  This paper investigates the front contact formation using silver pastes about different composition on 
silicon solar cells in order to decrease contact resistance and increase efficiency in this way. 

 
1.160 
The concept of preparation of oesophageal prosthesis based on long-fiber composite material 
Dobrzanski L.A. (Gliwice, Poland), Nowak A.J. (Gliwice, Poland), Blazejewski W. (Wroclaw, Poland), Rybczynski R. 
(Wroclaw, Poland) 

Purpose: In the work, there was investigated the possibility of an application of long-fibrous composite material as a based 
material for prototype of oesophageal prosthesis (tubular element) with the use of so called arms, using coiling, plaiting and 
winding techniques. 
Design/methodology/approach: Coiling, plaiting and winding techniques were used. As a reinforcement, aramid fibres 
bound with different types of so called silicone rubbers. Selection of winding parameters has been made in order to 
fabrication of prosthesis with appropriate mechanical parameters. 
Findings: Technological tests have given promising results. In the summary, comments and technological remarks are 
described. For prototype of prosthesis manufacturing, components, which in the form of composite materials are 
characterized by biocompatibility, have been used, that is medical silicone and aramid fibres. 
Research limitations/implications: The pilot investigation of fabricated prototypes of internal oesophageal prosthesis show 
that it is necessary to change the fabrication technology onto dry winding followed by closing obtained reinforcement in a 
mould and saturation with silicone. The idea is to get better silicone content and connected with it better elasticity and 
tightness of the prosthesis. 
Originality/value:  Accepted method of winding is the most effective due to fabrication of prototypes of internal 
oesophageal prosthesis in laboratory. In industry, probably the better method will be plaiting, e.g.: as in the case of high-
pressure hose of applied hydraulics. 
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1.55 
Non-standard test methods for long-fibrous reinforced composite materials 
Dobrzanski L.A. (Gliwice, Poland), Nowak A.J. (Gliwice, Poland), Blazejewski W. (Wroclaw, Poland), Rybczynski R. 
(Wroclaw, Poland) 

Purpose: The investigations serve as comparative verification of silicone-aramid material designed for oesophageal 
prosthesis. 
Design/methodology/approach: In this work, non-standard research techniques, particularly designated for comparative 
tests of long-fibrous composite materials, are presented. Those tests are carried out on equipment similar to so called NOL 
rings test and pressure tests using rubber as a working medium 
Findings: During interpretation of pressure tests results according to the proposed method, it should be paid attention to the 
state of stresses in the wall of investigated tubular element. Ignoring fractional resistance of the rubber with sample wall, it 
can be obtained uniaxial stress in circumferential direction. 
Research limitations: Proposed research methods (non-standard NOL rings and tests using axial compressed rubber) can be 
applied in evaluation of fabricated long-fibrous material, e.g. determination of degree of silicone material binding. 
Originality/value:  Proposed methods of comparative tests are easy to make and the destruction point during static tests as 
well as fatigue ones is clearly determined. Results of investigations serve as comparative verification of silicon-aramid 
material designed for oesophageal prosthesis. Tested tubular element - prototype of oesophageal prosthesis requires the 
reduction of reinforcing material. 

 
1.165 
The preparation of aramid fibres in silicone based composite materials 
Dobrzanski L.A. (Gliwice, Poland), Nowak A.J. (Gliwice, Poland), Pusz A. (Gliwice, Poland), Gorniak M. (Gliwice, Poland) 

Purpose: The evaluation of modified aramid fibres – Kevlar – as reinforcement in silicon materials used in medicine. 
Design/methodology/approach: Samples of laminated material based on modified aramid fibres and medical silicone were 
made by a method of manual formation of laminates that is impregnation of reinforcement with matrix to hardening silicone 
process using hardening methods connected with heat. Created material was observed on Scanning Electron Microscopy 
manufactured by Zeiss. 
Findings: The results show that the modification of aramid fibres has a positive influence on adhesion of silicon material to 
aramid fibres and strengthening of tested samples. 
Research limitations/implications: Carried out investigations show that the problem with modification of aramid fibres is very 
important in having proper percentage of intensifier in developed material used for medical purposes. 
Originality/value: Taking the specific properties of material into account it seems that modification of aramid fibres would 
be useful in medicine. However, application of aramid fibres as reinforcing phase of polymer medical materials requires 
many additional investigations which are already planned and will soon be done in Institute of Engineering Materials and 
Biomaterials at Silesian University of Technology. 

 
1.170 
Compared composite materials used as filler in dentistry  
Dobrzanski L.A. (Gliwice, Poland), Reimann L. (Gliwice, Poland), Achtelik-Franczak A. (Gliwice, Poland), Basinski M. 
(Gliwice, Poland), Hudecki A. (Gliwice, Poland) 

Purpose: Dynamic development in dentistry is possible thanks to constant improvement in bioengineering and engineering 
materials. Nowadays in market we can find many different materials that are used as filler in dentistry. In contrast to typical 
materials like: metals, ceramics and polymerics most popular are composites materials. Main goal of the paper is to present 
results of research in modern composites materials used as filler in dentistry.  
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Design/methodology/approach: Selected composites materials were compared with each other in terms of structure, surface 
morphology and hardness. 
Findings: The main objective of the study was to determine the hardness of selected dental materials compared to the main 
utility property that is the application of the material. 
Research limitations/implications: In this research three stomatology material Alert, Filtek Ultimate, Filtek Silorane were 
used as enamel and dentin in stomatology implants and dentures.  
Practical implications: Polymeric composite supported nanofillers and nanoparticles has enormous amount for future 
practical dentistry. Investigate of his properties such as structure and hardness allow for better application this materials in 
stomatology and may carry up the comfort of patients.  
Originality/value:  The result from this work described accessible stomatology material, compared his mechanical properties 
and show his structure.  

 
1.173 
Surface modification of sialon ceramics and cemented carbides by PVD coating deposition 
Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland) 

Purpose: The paper includes investigation results of structures and mechanical properties of coatings deposited by the 
physical vapor deposition (PVD) techniques onto both sialon tool ceramics and sintered carbides. The paper includes two 
kinds of coating materials, isomorphic containg phases with TiN and AlN.  
Design/methodology/approach In the paper were presented some observations of coating structures, before carried out in 
the scanning electron microscope. Phases composition analysis was carried out with using a XRD and GIXRD method. The 
roughness of surface measurements, microhardness tests and adhesion coatings to substrates tests were carried out It was 
found that some coatings showed a fine-grained structure. Cutting ability were defined on basis of technological cutting 
trials. 
Findings Coatings, which had contained a AlN phase about hexagonal lattice showed a considerably higher adhesion to 
substrate from sialon ceramics rather than a coating contained a TiN phase about cubic lattice. As a result of setting coatings 
onto substrates, it was found a significant increase of both coatings hardness and surface roughness. The coatings contains a 
TiN phase shows a low adherence to substrate ceramic, what is the consequence of low cutting ability. Whereas, a coatings 
contains a AlN phase about hexagonal lattice show very good adherence to ceramic substrate as well as very good cutting 
ability. 
Research limitations/implications The good adhesion (Al,Ti)N coating to sialon substrate is connecting with the same type 
of bonding in coat and sialon substrate. 
Originality/value  The good properties of the PVD gradient coatings make them suitable for various engineering and 
industrial applications. 

 
1.176 
Dynamic magnetic properties of magnetostrictive Td0.3Dy0.7Fe1.9 / polyurethane composite materials 
Dobrzanski L.A. (Gliwice, Poland), Tomiczek A. (Gliwice, Poland), Pacyna A.W. (Cracow, Poland), Kwapulinski P. 
(Gliwice, Poland) 

Purpose: The aim of this work is to obtain polyurethane matrix composite materials reinforced by Tb0.3Dy0.7Fe1.9 
particles and to observe changes of magnetic properties and magnetostriction of samples with different particle size 
distributions of Tb0.3Dy0.7Fe1.9 powder.  
Design/methodology/approach: The influence of the concentration and particles size of the Td0.3Dy0.7Fe1.9 on static and 
dynamic magnetic properties were investigated as function of both bias field and frequency. An experimental investigation is 
described so as to determine fundamental material properties pertinent to the design of transducers, actuators and motors.  
Findings: Composite materials consisting of Td0.3Dy0.7Fe1.9 particles can extend the possibilities of application the 
magnetostrictive materials and reduce the cost of their manufacturing. The obtained results suggests that the composite 
materials can provide superior high-frequency performance when compared to the monolithic Td0.3Dy0.7Fe1.9. Measuring 
the magnetostriction and magnetic permeability show a high dependency on volume fraction of Td0.3Dy0.7Fe1.9 particles in 
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composite material. To explain the variation of these magnitudes, the changes of magnetostriction and magnetic permeability 
with changing applied field are tested.  
Research limitations/implications: The limitation of polyurethane matrix magnetostrictive composite materials are their 
lowering magnetostrictive responses in comparison to bulk Td0.3Dy0.7Fe1.9 rods.  
Originality/value:  The obtained results show the possibility of manufacturing the magnetostrictive composite materials 
based on the Td0.3Dy0.7Fe1.9 particles, with desired microstructure and magnetic properties, being a cheaper alternative for 
conventional giant magnetostrictive materials GMM). 

 
1.13 
Corrosion of NdFeB hard magnetic materials in NaCl solution 
Dobrzanski L.A. (Gliwice, Poland), Ziebowicz B. (Gliwice, Poland), Dziekonska M. (Gliwice, Poland) 

Purpose: The paper presents corrosion resistance of composite materials Nd-Fe-B - EP type in NaCl solution. 
Design/methodology/approach: Composite materials reinforced by Nd-Fe-B particles or Nd-Fe-B with addition of iron, 
CuSn10 casting copper alloy with tin or high-alloy X2CrNiMo17-12-2 steel powder with polymer matrix (epoxy resin 2.5% 
wt.) were manufactured by one-sided uniaxal pressing. Composite materials were placed in a corrosive environment: tests 
were carried out at the temperature of 35oC, 5% solution of NaCl -electrochemical measurements and in the same conditions 
- gravimetric measurements after 1h, 2h and 6h were made. 
Findings: Obtained results of corrosion resistance allows to evaluate corrosion wear of composite materials Nd-Fe-B-EP in 
salt solution. It was found that the composite materials with high-alloy X2CrNiMo17-12-2 steel powder show the best 
corrosion resistance. 
Practical implications: Composite materials Nd-Fe-B-EP type manufacturing greatly expand the application possibilities of 
hard magnetic materials powders however further examination to obtain improved properties of magnetic composite 
materials and investigations of new machines and devices constructions with these materials elements are still needed. 
Originality/value:  Results allow to complete data concerning composite materials: hard magnetic powder - polymer type 
which are an attractive alternative for traditional materials with specific magnetic properties. Results are the base for further 
investigations of the impact of corrosion environment on the properties of such composite materials. 

 
1.156 
Gradient PVD coatings deposited on the sintered tool materials 
Dobrzanski L.A. (Gliwice, Poland), Zukowska L.W. (Gliwice, Poland) 

Purpose: The paper presents investigation results of properties of the sintered tool materials: cemented carbides, cermets and 
Al2O3 type oxide tool ceramics with gradient (Ti,Al)N and Ti(C,N) coatings deposited with the cathodic arc evaporation 
CAE-PVD method. 
Design/methodology/approach: Analysis of the mechanical and functional properties: surface roughness, microhardness, 
adhesion, and wear. Analysis of the structure (SEM). Computer simulation of stresses carried out in ANSYS environment, 
using the FEM method. 
Findings: The wear resistant gradient coatings of the type (Ti,Al)N and Ti(C,N) deposited on the investigated sintered tool materials 
yield a considerable increase of microhardness in the surface area, which, combined with good adhesion of the coating to the 
substrate, obtained in effect of the application of gradient structure of the coating, has the influence on the applicability properties of 
these materials during machining tests. A more advantageous distribution of stresses in gradient coatings influence on better 
mechanical properties. The distribution of stresses on the coating surface has the influence on microhardness, while distribution of 
stresses in the contact area between the coating and substrate has the influence on the adhesion of 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:  Techniques of gradient coatings deposition is one of the most spectacular aspect of the materials 
engineering development in the last years. Uunique combination of substrates and coatings is presented in the paper. 
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1.110 
Determination of internal stresses in (Ti,Al)N coatings with use of FEM 
Dobrzanski L.A. (Gliwice, Poland), Zukowska L.W. (Gliwice, Poland), Sliwa A. (Gliwice, Poland), Mikula J. (Gliwice, Poland) 

Purpose: The general topic of this paper is the computer simulation with use of finite element method (FEM) for 
determining the internal stresses of gradient and single -layer coatings (Ti,Al)N deposited on the sintered tool materials, 
including cemented carbides, cermets and Al2O3+TiC type oxide tool ceramics by cathodic arc evaporation CAE-PVD 
method. 
Design/methodology/approach: Internal stresses’ models were performed with use of finite element method in ANSYS 
environment. The experimental values of stresses were were calculated using the X-ray sin2ψ technique. The computer 
simulation results were compared with the experimental results. Microhardness and adhesion as well as wear range 
were measured to investigate the influence of stress distribution on the mechanical and functional properties of 
coatings. 
Findings: It was stated that occurrence of compressive stresses on the surface of gradient coating has advantageous 
influence on their mechanical properties, especially on microhardness. Absolute value reduction of internal stresses in the 
connection zone in case of the gradient coatings takes profitably effects on improvement the adhesion of coatings. It can be a 
reason of increase the wear resistance of gradient coatings in comparison to single-layer coatings. 
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. 
Influence of gradient structure of coatings on the mechanical and functional properties were investigated with use of 
finite element method. 

 
1.15 
Experimental study of influence factors on compression stress relaxation of ACM 
Dos Santos D.J. (Sao Paulo, Brazil), Tavares L.B. (Sao Paulo, Brazil), Batalha G.F. (Sao Paulo, Brazil) 

Purpose: Purpose: of this paper is to investigate the influence of electron beam (EB) radiation, temperature and deformation 
on the compression stress relaxation behavior of UV curing polyacrylate rubber (ACM). 
Design/methodology/approach: ACM plugs were obtained by UV radiation curing. Some samples were post cured by EB 
dose of 250 kGy, providing two material conditions. The plugs were submitted to compression stress relaxation experiments 
(CSR) for 5,000 min on two temperature levels, 23°C and 90°C, and deformation levels of 10% and 15%. Results were 
analyzed using 2k Factorial Design, quantifying the influence of these factors on the maintained compression force. 
Findings: The results have shown an increase in the maintained compression force, respectively a decrease in the 
compression stress relaxation, for all EB irradiated ACM specimens along the entire measured period of time. The increase 
of the three analyzed factors has caused an increase of the maintained compression force. Through the 2k Factorial Design 
was possible to find out the deformation as the most relevant influence factor, followed by irradiation, as second influence 
factor and temperature. 
Research limitations/implications: ACM molecular structures were not physical-chemically investigated. Therefore, 
possible molecular structural changes, caused by EB radiation, were not described. 
Practical implications: Decreasing of compression stress relaxation implicates on increasing working life of sealing 
components made from the studied material, besides the improvement of sealing capacity of these components, even under 
reduced deformation conditions. 
Originality/value:  The use of EB radiation as successful method to decrease compression stress relaxation of UV curing 
ACM rubber, has opened opportunities to industrial applications. Thus, provide knowledge about influence factors on ACM 
relaxation behavior. 
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1.121 
Effect of heat treatment on the structure and creep resistance of austenitic Fe–Ni alloy 
Ducki K.J. (Katowice, Poland) 

Purpose: The paper addresses the problem of determining the dependence between the initial heat treatment of an austenitic 
Fe–Ni alloy and its structure, and its creep resistance. Specimens of Fe–Ni alloy were subjected to tests after two variants of 
heat treatment, i.e. solution heat treatment followed by typical single-stage ageing, and solution heat treatment followed by 
novel two-stage ageing. 
Design/methodology/approach: For the investigated Fe–Ni alloy after solution heat treatment in the conditions: 
980°C/2h/water, two variants of specimen ageing were applied for a comparison: single-stage ageing (715°C/16h/air) and 
two-stage ageing (720°C/8h + cooling in the furnace up to the temperature of 650°C + 650°C/8h/air). The thermally treated 
specimens were then subjected to a static tensile test at room and elevated temperatures, and to a creep test in a temperature 
range of 650-750°C, at stresses from 70 to 340 MPa. 
Findings: It was found that both, at the room and elevated temperatures, the specimens of Fe–Ni alloy after 2-stage ageing 
were distinguished by higher strength properties (Y.S, T.S) with a little lower plastic properties (EL., R.A). As regards 
extrapolated results of creep tests, it was found that at a longer exposure time of ca. 10.000 h, specimens after single-stage 
ageing were characterized with higher creep resistance. Lower creep resistance of the Fe–Ni alloy after two-stage ageing can 
be explained by increased brittleness of the material in boundary areas. 
Practical implications: The obtained test results may be used to optimise heat treatment and forecast the operation 
conditions of products made out of Fe–Ni alloy at an elevated temperature. 
Originality/value:  The study shows a significant effect of the applied ageing variants on mechanical properties and creep 
resistance of the tested austenitic Fe–Ni alloy. 

 
1.150 
Application of FMEA method in enterprise focused on quality  
Dudek-Burlikowska M. (Gliwice, Poland) 

Purpose: A new approach to production process monitoring in organization using Failure Mode and Effect Analysis method 
has been presented. 
Design/methodology/approach: The possibility of use of Failure Mode and Effect Analysis methods is connected with 
continuous quality improvement of organization. Interdependence of the quality research methods and production process’s 
requirements have been taken into account. 
Findings: At the present time the enterprises should integrate quality management and quality control with customer’s 
requirements, production process’s requirements and also quality methods. Such kind of strategy will enable to achieve 
success for these companies. 
Research limitations/implications: FMEA is a very important method which should be employed in companies for an 
engineering design, production process, new product in preproduction and production sphere in product life cycle. Aim of 
FMEA is establishing links between causes and effects of defects, as well as searching, solving and drawing the best 
decisions concerning application of proper action. 
Practical implications: The example of implementing FMEA shows possibility of monitoring chosen production process 
according to idea of defects prevention. Usage of this method allows to keep a process production focus, reduction in the 
product development cycle, providing opportunities for cost reduction. 
Originality/value:  Application of Failure Mode and Effect Analysis in polish companies have been presented. It helps 
define Potential defect, Effects of defects, Defects causes in chosen production process of train hoops. 
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1.139 
The Influence of carbon content on the kinetics of phase transformations of undercooled austenite of the Cr-Mn-Mo 
model alloys 
Dziurka R. (Cracow, Poland), Pacyna J. (Cracow, Poland) 

Purpose: Present work corresponds to the research on the kinetics of phase transformation of undercooled austenite of three Cr-Mn-
Mo models alloys with a different carbon content. The kinetics of phase transformation of undercooled austenite of investigated 
alloys was presented on CTT diagrams. Also the methodology of a dilatometric samples preparation and the method of the critical 
points determination were described. 
Design/methodology/approach: The austenitizing temperature was assumed, in a standard way, which means higher by 50 
°C than Ac3 temperature for W I and W II alloys and 50 °C higher than Ac1f temperature for W III alloy. The first melt 
underwent the normalizing annealing and for the second melt the full annealing was proposed. For W III alloy the 
technology of soft annealing was proposed. The CCT diagrams were made on the grounds of dilatograms recorded for 
samples cooled with various rates. The microstructure of each dilatometric sample was photographed after its cooling to the 
room temperature and the sample hardness was measured. 
Findings: The most noticeable influence of the increased carbon concentration in the investigated Cr-Mn-Mo alloys is 
increasing the austenite stability range within the bainitic transformation (but only up to 0.30 %C) and increasing the pearlite 
fraction. Along with the carbon concentration increase only the Ms temperature systematically decreases. 
Research limitations/implications: The investigated alloys are the models alloys. Taking into account their chemical 
compositions the possibility of improving their properties by means of the heat treatment can be expected. In the first place the 
kinetics of phase transformations during tempering should be investigated. 
Practical implications: Broadening the knowledge on the carbon influence in Cr-Mn-Mo alloys, which will help in 
designing new alloys with better properties. 
Originality/value:  The carbon influence on structures and properties of model alloys with Cr-Mn-Mo were undertaken. 

 
1.164 
The robot programming language interpreter written in the Logo language 
Foit K. (Gliwice, Poland) 

Purpose: of this paper is to elaborate a simple system used to visualize the trajectory of the robot manipulator, using the 
interpreter written in the Logo programming language. The interpreter should be able to run on the older PC class hardware 
with limited RAM and CPU computing power. 
Design/methodology/approach: Compared to the other programming languages, the Logo is a convenient tool for use in the 
field of robotics, due to simple syntax, derived from LISP, direct support for mapping the manipulator path on the computer 
graphics device (turtle graphics), and because the original application of turtle graphics was an interface for mobile robot 
control. 
Findings: As the subject of further consideration, the Mitsubishi RV-M1 robot has been selected. Its programming language, 
called Movemaster Commands, is very simply and in some aspects very similar to regular BASIC programming language. 
This makes it useful for processing by the interpreter due to imperative programming model. 
Research limitations/implications: The current, experimental version of the interpreter lacks some functions (for example 
workspace limits checking). Another disadvantage is that the application is dedicated to the particular type of robot. Some 
problems may also occur during the graphical user interface design, because this part is not well implemented in the Logo. 
Practical implications: The result of the experiment is the computer application. The program is written in the FMSLogo 
programming language. The developed application shares the interface with the FMSLogo. This is mainly due the fact, that 
the Logo is the interpreted language. 
Originality/value:  The program allows performing a simple check of the trajectory, and complements the typical program 
editor. There is no need to use dedicated, high-price simulators. 
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1.183 
Automatic programming and generation of collision-free paths for the Mitsubishi Movemaster RV-M1 robot 
Foit K. (Gliwice, Poland), Kost G. G. (Gliwice, Poland), Reclik D. (Gliwice, Poland) 

Purpose of this paper: This paper discuss the possibility to develop and implementing the computer system, which could be 
able to generate a collision-free path and prepare the data for direct implementing in the robot’s program 
Design/methodology/approach The existing methods of planning of the collision-free paths are mainly limited to the 2D 
issue and implemented for the mobile robots. The existing methods for planning the trajectory in 3D are often complicated 
and time-consuming, so most of them are not introduced in reality, being only a theory. In the paper the 2½D method has 
been presented together with the method of smoothing the generated trajectory. Experiments have been carried out in the 
virtual environment as well as on the real robot. 
Findings The developed PLANER application has been adapted for cooperation with the Mitsubishi Movemaster RV-M1 
robot. The current tests, together with the previous one carried out on the Fanuc RJ3iB robot, have shown the versatility of 
the method and the possibility to adapt it for cooperation with any robotic system. 
Research implications The further stage of research will be concentrated on the consolidation of trajectory generating and 
simulation phase with the program execution stage in such a way, that the determination of collision-free path could be realized in 
real time. 
Practical implications This approach clearly simplifies the stage of defining the relevant points of the trajectory in order to 
avoid collisions with the technological objects located in the robot’s manipulator environment. Thereby it significantly 
reduces the time needed for implementation of the program to the production cycle. 
Originality/value  The method of generating the collision-free trajectories, which is described in the paper, combines some 
of the existing tools with the new approach to achieve the optimal performance of the algorithm.  

 
1.23 
Microstructure refinement of selected copper alloys strips processed by SPD method. 
Gluchowski W.J. (Gliwice, Poland), Stobrawa J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland) 

Purpose: A growing trend to use the new copper-based functional materials is observed recently world-wide. Ultrafine 
grained copper, solid solution hardened and age-hardened copper alloys are applied where combination of high electrical 
conductivity with high strength is required. 
Design/methodology/approach: This study was aimed to investigate microstructure in strips of copper alloys with different 
stacking fault energy value. The investigated materials have been processed by one of the severe plastic deformation method, 
using different variants of continuous repetitive corrugation and straightening (CRCS). Deformation was executed by parallel 
and perpendicular corrugation and straightening of strip sample. 
Findings: Continuous repetitive corrugation and straightening is a promising method for refining of microstructure of 
metallic strips. 
Practical implications: A growing trend to use new copper-based functional materials is observed recently world-wide. 
Within this group of materials particular attention is drawn to those with ultra fine or nanometric grain size. 
Originality/value:  The paper contributes to the microstructure evolution of solid solution hardened and age-hardened copper 
alloys strips produced by original RCS method. 

 
1.24 
Microstructural characterization of high strength high conductivity Cu-Nb microcomposite wires 
Gluchowski W.J. (Gliwice, Poland), Stobrawa J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Marszowski K. (Gliwice, 
Poland) 

Purpose: The properties and the microstructure of cold drown Cu-Nb composites have been investigated for their potential use as 
conductors in high field magnets. Nowadays, there is much activity in the development of such conductors all over the world. 
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Design/methodology/approach: This study was aimed to investigate microstructure, mechanical and electrical properties of 
Cu-Nb15 wires. The investigated materials have been processed by vacuum furnace melting and casting, further hot forging 
and cold drawing. Alternatively material has been processed by one of the SPD (severe plastic deformation) method using 
oscillatory turning die pressing. Microstructure has been observed by optical and electron microscopy technics. 
Findings: The ultimate tensile strength versus cold deformation degree have been presented. These changes have been 
discussed in relation to the microstructure evolution. 
Practical implications: The obtained mechanical and electrical properties (UTS over 900MPa and electrical conductivity 
over 40 MS/m) correspond to requirements for production of long pulsed 60T magnets. 
Originality/value:  Original SPD technic applied for Cu-Nb microcomposite deformation cause initial microstructure 
refinement and improves effectiveness of wire production process. 

 
1.146 
Microstructure refinement of selected copper alloys strips processed by SPD method 
Gluchowski W.J. (Glwice, Poland), Stobrawa J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland) 

Purpose: A growing trend to use the new copper-based functional materials is observed recently world-wide. Ultrafine 
grained copper, solid solution hardened and age-hardened copper alloys are applied where combination of high electrical 
conductivity with high strength is required. 
Design/methodology/approach: This study was aimed to investigate microstructure in strips of copper alloys with different 
stacking fault energy value. The investigated materials have been processed by one of the severe plastic deformation method, 
using different variants of continuous repetitive corrugation and straightening (CRCS). Deformation was executed by parallel 
and perpendicular corrugation and straightening of strip sample. 
Findings: Continuous repetitive corrugation and straightening is a promising method for refining of microstructure of 
metallic strips. 
Practical implications: A growing trend to use new copper-based functional materials is observed recently world-wide. 
Within this group of materials particular attention is drawn to those with ultra fine or nanometric grain size. 
Originality/value:  The paper contributes to the microstructure evolution of solid solution hardened and age-hardened copper 
alloys strips produced by original RCS method. 

 
1.17 
The numeric modelling of the temperature profile of moulded piece in thermostatic mould form 
Gnatowski A.G. (Czestochowa, Poland), Stachowiak T.S. (Czestochowa, Poland) 

Purpose: The project shows the results of researches of the flow of polymer materials during the filling the mould. The main 
purpose of carry out research was estimate the influence thermal conditions of the mould on the temperature profile of 
injection moulded parts.  
Design/methodology/approach: The most important issues like injection moulding process and the conditions of this 
process are covered in article. Moreover, the computer system used in the process of material conversion like Cadmould-3D 
by SIMCON is analysed in this work.The simulation of the injection moulding process is done with the variety of different 
parameters of conversion. The aim of this simulation was to present the distribution of the temperature in the moulded piece. 
The cooling system of the injection moulding form was taken into analysis during this simulation. 
Findings: The results of researches enabled documentation of specific occurrences in injectionmolding process of polymer 
materials and comparison of those results with the results of numericalcalculations. 
Research limitations/implications: Research was limited to a three thermoplastics polymers. Carrying out of simulation of 
injection process require data input concerning geometrical parameters of moulded piece, conditions of injection 
process,properties of processed plastic and data referring to injection machine into calculating program. 
Practical implications: The investigation delivered information about temperature profile of moulded piece in thermostatic 
mould form, what can be useful in practice, when selecting the material for good quality parts.Originality/value:  In result of 
carried out computer simulations, extensive research material was obtained, which was subjected into detailed analysis in 
order to its adequate interpretation. 
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1.114 
Evolution of secondary phases in GX12CrMoVNbN9-1 cast steel after heat treatment 
Golanski G. (Czestochowa, Poland) 

Purpose: The paper deals with the investigation of secondary phases evolution during quenching, quenching and tempering in the 
high – chromium martensitic GX12CrMoVNbN9-1 (GP91) cast steel. It also includes the analysis of evolution of secondary phases 
in the as – cast condition and after stress relief annealing at the temperature of 750oC of the tempered GP91 cast steel. 
Design/methodology/approach: Microstructure of the cast steel was characterized using scanning electron microscopy 
JOEL JSM 6610LV and high – resolution transmission electron microscopy JOEL JEM - 3010. Identification of the 
precipitates was made by means of thin foils and extraction carbon replicas. They were analyzed using selected area electron 
diffraction (SAD). The chemical composition of precipitations was determined by means of energy dispersive X – ray 
spectroscopy (EDX). Moreover, there were measurements made with regard to mechanical properties (hardness). 
Findings: Performed research made it possible to determine the morphology of precipitates for the particular examined 
conditions of GP91 cast steel. The sequence of precipitation process has been proposed for the investigated cast steel. 
Research limitations/implications: It is necessary to continue the research in order to determine the description of 
microstructure and the type of particles after different heat treatment parameters. 
Practical implications: Optimizing the parameters of heat treatment in the aspect of its influence on the morphology of 
precipitates in GP91 cast steel designed for the power units working under the so-called super-critical parameters. 
Originality/value:  The relationship between the heat treatment parameters and the type of secondary phases in high - 
chromium martensitic GX12CrMoVNbN9-1 (GP91) cast steel was specified. Furthermore, the secondary phases in the as-
cast condition and after stress relief annealing of the tempered cast steel have been revealed. 

 
1.115 
Low cycle fatigue of GX12CrMoVNbN9-1 cast steel 
Golanski G. (Czestochowa, Poland), Mrozinski S. (Bydgoszcz, Poland), Werner K. (Czestochowa, Poland) 

Purpose: The purpose of the paper is to characterise low cycle fatigue of high – chromium martensitic 9%Cr cast steel for 
advanced steam power plants. 
Design/methodology/approach: The research on fatigue life within the scope of small amount of cycles to failure at room 
temperature was carried out on high - chromium, martensite GX12CrMoVNbN9-1 cast steel. Fatigue tests were performed 
for the assumed five levels of controlled amplitude of total strain εac i.e. 0.25; 0.30; 0.35; 0.50 and 0.60%. The loads applied 
in the performed experiment oscillated sinusoidally with the stress ratio R = -1 and frequency f = 0.2Hz. Fatigue tests were 
run by means of Instron 8501 hydropulser. Tests pieced for fatigue tests were round and threaded. 
Findings: The investigated cast steel is strongly weakened during low cycle fatigue. The period of stabilization was not 
revealed during the cyclic loading of GP91 cast steel. Moreover, it has been proved that the course of weakening process of 
the cast steel does not depend on the level of strain. In the examined cast steel’s weakening process three stages can be 
distinguished which are characterized by a different weakening speed. 
Research limitations/implications: The present study is focused on the influence of low cycle fatigue on the fatigue life of 
GX12CrMoVNbN91 cast steel at room temperature. The investigated cast steel is characterized by the lack of stabilization 
period, which makes the research results considerably difficult to work out. 
Originality/value:  The fatigue characteristics of GX12CrMoVNbN9-1 cast steel is presented within the scope of small 
amount of cycles to failure. Fatigue life of the investigated cast steel was described using the equations of Ramberg-Osgood 
and Manson-Coffin-Basquin. 

 
1.120 
Effects of Mn and Nb on the macro- and microsegregation in high-Mn high-Al content TRIP steels 
Grajcar A. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Opiela M. (Gliwice, Poland), Grzegorczyk B. 
(Gliwice, Poland), Golombek K. (Gliwice, Poland) 
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Purpose: The aim of the paper is to determine the effects of Mn and Nb on the macro- and microsegregation of new-
developed (3-5)Mn 1.5Al TRIP steels in the as-cast state and after hot forging. 
Design/methodology/approach: To assess possible macro- and microsegregation the chemical composition was 
investigated in the macro scale by OES and by the use of EDS in microregions. To reveal the macrostructure the ingots were 
etched by Oberhoffer’s reagent. The chemical composition along a diameter of the ingots was tested as well as in different 
regions of the plastically deformed flats. Metallographic investigations were carried out using optical (OM) and scanning 
electron microscopy (SEM). 
Findings: The Mn and Nb contents have significant effects on the obtained bainitic-martensitic structures and the 
morphology of retained austenite. The tendency to macrosegregation of Mn and Al between middle and external parts of the 
as-cast ingots and hot forged flats was detected. The Nb micoalloying results in the overall refinement of obtained 
microstructures and reduces the identified segregation of Al and Mn. A little microsegregation of these alloying elements 
between structural constituents was also detected. 
Research limitations/implications: Further investigations to describe in detail the identified structural constituents and the 
tendency of alloying elements to segregation in the thermomechanically rolled sheets are in progress. 
Practical implications: The knowledge of the macro- and microsegregation of Mn and Al in the TRIP steels with a high 
fraction of retained austenite is of primary importance for the manufacturing paths of these multiphase structure steels. 
Originality/value:  A problem of segregation of Al and Mn in advanced high strength steels with and without Nb 
microaddition was described and interesting types of bainitic structures were identified. 

 
1.178 
Designing of cooling conditions for Si-Al microalloyed TRIP steel on the basis of CCT diagrams 
Grajcar A. (Gliwice, Poland), Zalecki W. (Gliwice, Poland), Kuziak R. (Gliwice, Poland) 

Purpose: The aim of the research presented in the paper is to design the cooling routes after plastic deformation ensuring the 
multiphase structure with a high fraction of retained austenite on the basis of DCCT diagram for a new-developed Si-Al 
microalloyed TRIP steel.  
Design/methodology/approach: The CCT and DCCT diagrams were developed. Eight variants of the thermo-mechanical 
processing were designed on the basis of the DCCT diagram. The thermomechanical processing consisted of a multi-stage 
compression and various cooling strategies in the → transformation range and isothermal holding temperature at a 
bainitic transformation region. 
Findings: The usefulness of DCCT diagram for designing the thermomechanical processing conditions for TRIP steels was 
demonstrated. The fraction of ferrite and retained austenite are highly dependent on a cooling path applied in the γ→α 
transformation region and a fraction of retained austenite especially on the isothermal holding temperature. The highest 
fraction of retained austenite as irregular grains located in a ferritic matrix and fine islands or interlath regions in bainitic 
regions were obtained at temperature of 400 and 450°C. 
Research limitations/implications: To determine precisely a fraction of retained austenite, the X-ray investigations has to 
be applied additionally to the image analysis.  
Practical implications: The designed cooling conditions are of great importance for the thermomechanical strategy for 
manufacturing the advanced high strength TRIP steels.  
Originality/value:  The thermomechanical processing was carried out for a new group of TRIP steels with Si partially 
replaced by Al and containing microadditions of Nb and Ti. 

 
1.20 
Inverter DC resistance spot welding of magnesium alloy AZ31 
Hwang I.S. (Incheon, Korea), Kim D.C. (Incheon, Korea), Kang M.J. (Incheon, Korea) 

Purpose The welding lobes of AC resistance spot welding and inverter DC resistance spot welding for the magnesium alloy 
sheet AZ31 were compared and analyzed. 
Methodology Using the welding lobe in terms of electrode force, weld time, and weld current which are process variables of 
the resistance spot welding, optimal welding conditions were determined. The lower limit of the range of the optimal 
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welding condition was decided by minimum shear tension strength for the magnesium alloy sheet AZ31, and the upper limit 
was decided by whether an expulsion occurs or not. 
Findings It was found that the range of the optimal welding condition of the inverter DC resistance spot welding was larger 
than the AC resistance spot welding and that the nugget width of inverter type resistance spot welding was larger in the same 
welding condition. 
Research limitations A comparison was between the welding lobes for AC and inverter DC resistance spot welding of 
magnesium alloy sheet AZ31. 
Practical implications In this study, by comparing the range of the acceptable welding condition of the resistance spot 
welding between AC type and inverter DC type power supplies, the effect of the types of power supplies on welding lobes 
could be confirmed. 
Originality  This study compared the characteristics of the resistance spot welding between the AC type and inverter DC 
type power sources. It was confirmed that the range of acceptable welding conditions of the inverter DC resistance spot 
welding was larger than AC type. 

 
1.70 
The mechanism of hydrogen absorption by the fatigue crack in changeable loaded structure 
Jamroziak K. (Wroclaw, Poland), Jargulinski W. (Wroclaw, Poland) 

Purpose An important issue that could have a significant impact on the growth of strength of fatigue is the penetration of 
hydrogen into the metal. This phenomenon has been known for a long time, but the mechanism associated with this issue 
still represents an unexplored area. The aim of this paper is to introduce this mechanism basing mainly on a theoretical 
analysis of this phenomenon and some selected research. 
Design/methodology/approach The study is focused on understanding the mechanism of penetration of hydrogen by an 
electric double layer structure for working fatigue, especially fatigue in the gap. The most helpful in clarifying the 
mechanism of hydrogen absorption was a test of the potential shift electrode in the metal coated different layers. 
Findings The studies on samples in the laboratory condition were used to determine coating thickness at which the path of 
hydrogen inside the metal is closed. This could have a practical significance and can bring chemical reactions during the 
potential measurement electrode. The selected test results were described in the phase diagrams 
Research limitations/implications The scope of research accounted the theoretical formulation of the problem on the basis 
of previous scientific work from the literature. The description of the absorption of hydrogen is synthetically entered using 
working micro fatigue cracks in the half cycle of tension and half cycle of compression.  
Practical implications Theory development from the scope of increasing the fatigue life of coated metal with plastic layers 
significantly enhances the area of knowledge. It is known in engineering practice procedures such as thermo-chemical 
treatment, cold work surface, coating the metal surface with layers of other metals and plastics, as well as coating with layers 
artificial materials is designed to protect everything against corrosion, and also cause an increase in fatigue resistance 
regardless of the load, used metal (ferrous metal) or plastics. 
Originality/value The obtained results prove the rightness of its work. On those basis it can be explained the correlation 
occurring between the EDL, the electrode potential shift and the absorption of hydrogen on the strength of adhesion at the 
interface between the metal-layer. 

 
1.94 
Disassembly and aggregation in computer aided overhaul preparation 
Janik W. (Gliwice, Poland), Gendarz P. (Gliwice, Poland) 

Purpose: Disassembly and aggregation procedures are main aspects of an overhaul process. The paper presents the example 
of an application that solves automation of technical mean recirculation procedures. Automation in the aspect of overhaul 
process preparation should be obtained through new tools specially oriented to refurbish mechanically used or damaged 
components. 
Design/methodology/approach: Methodology is based on complex overhaul process analysis that conclude technical mean 
recirculation method. This method brings technical mean back to operation with procedures (like: disassembly, aggregation, 
examination, preparation of refurbishing technology, overhaul process report generation) determined in specific order. 
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Findings: Method of technical mean refurbishing with computer aid application. Proposition of automation in aspects of: 
disassembly (disassembly correct sequence) and aggregation procedures (which elements should be examined). 
Research limitations/implications: Important limitations are: disassembly based on assembly order, automation widest 
range possible when disassembly and aggregation is based on existing documentation. Aggregation algorithm based on 
machined type of elements. 
Practical implications: Nowadays overhaul processes are based directly in most cases on leading technologist experience. 
Elaborated method and application leads to more objective solutions (decisions) based on algorithms results. 
Originality/value:  CAO is an original and new approach that should be considered especially in heavy industry. Nowadays 
subjective decisions about how to refurbish in overhaul processes could be replaced by automated computer aided solutions. 
Positive economic impact to future and present overhaul processes execution in industry. 

 
1.38 
Weld line strength of PA GF composite 
Jaruga T. (Częstochowa, Poland), Szymanski D. (Częstochowa, Poland), Stachowiak T. (Częstochowa, Poland) 

Purpose The purpose of this research was to evaluate the tensile strength of polyamide-glass fibre (PA GF) composite with 
and without weld lines and to compare the obtained values with the results of the same tests done for non-filled polyamide. 
Design/methodology/approach The injection moulded specimens were tested for tensile strength. A composite containing 
30% (weight) of glass fibre as wells as non-filled polyamide were tested. The specimens were injected with different 
injection moulding (molten polymer) temperature values. Weld lines structure (filler orientation) was also investigated using 
optical microscopy. 
Findings It was found that in case of parts made from PA GF 30 composite tensile strength is about 40% lower for parts 
with weld lines. There are no significant differences in tensile strength for non-filled parts. The influence of injection 
moulding temperature is small but causes increase of weld lines strength in composite parts. 
Research limitations/implications The tests were done using the standardized specimens so the results cannot be referred to 
real, more complicated plastic parts. However, the research provided the information that the composite material is 
significantly weaken by weld lines occurrence. 
Practical implications It is recommended to avoid weld lines location in the plastic parts that are exposed to big load. Part 
designers should consider that material with weld lines is not able to transfer so big load as material without weld lines. It is 
also advised to use high injection moulding temperature values in order to increase weld lines strength of polyamide-glass 
fibre composite. 
Originality/value  This research delivered complex information about weld lines in polyamide and its glass-fibre composite: 
the strength of material, influence of injection moulding temperature and weld lines structure. 

 
1.82 
Low-cycle fatigue of P91 and P92 steels used in the power engineering industry 
Junak G. (Katowice, Poland), Ciesla M. (Katowice, Poland) 

Purpose: The aim of the study was to determine the life characteristics of low-cycle P91 and P92 steels used in the power 
unit components that work under the highest effort. The life of the steels was determined for constant ranges of total strain 
from the range of ∆t= 0.6-1.2% and with the application of gradual loading two-stage. 
Design/methodology/approach: Low-cycle fatigue tests of the material in its initial state were performed at room 
temperature. The fatigue tests were conducted on an MTS-810 system, while controlling the strain. The tests at graded loads 
were performed for two strain ranges: ∆t =0.6 and 1.2%. Fractographic analyses of fractures were conducted on a Hitachi 
4200 scanning microscope. 
Findings: It has been found that the fatigue life of steels exposed to graded loads is strictly correlated to the strain history. 
Higher fatigue life was a characteristic of steels in the case of which during the tests a smaller strain range, ∆t=0.6%, was 
applied. 
Practical implications: Presented in this work fatigue properties characterization could used in the low-cycle fatigue 
durability evaluation of creep element. Especially in the case of work conditions characterized by gradual loading of 
elements made from P91, P92 of steels in power plant systems. 
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Originality/value:  Low-cycle fatigue characteristics taking into account the influence of graded loads were developed for 
the P91 and P92 steels used in the power engineering industry. 

 
1.129 
Industrialisation of Easy Boom 
Justin R. (Kranj, Slovenia), Sokovic M. (Ljubljana, Slovenia) 

Purpose: Reason for writing the paper is to present the project of design and industrialization of floating containment boom 
made of PVC material, which was successfully finished in 2010. This project was supported by Savatech d.o.o. Kranj. 
Design/methodology/approach: Research methodology of floating containment boom made of PVC has focused on a 
comprehensive analysis of this type of booms, which are used around the world. Based on this knowledge and over 25 years of 
experiences with rubber booms, a new type of PVC boom was developed. 
Findings: The result of the project was the design and implementation of a new type of floating containment boom. The new 
boom is light weight, highly stable with no inflation system required. Boom has small volume when packed for transport and 
is simple and quick to deploy. It is made of UV and oil resistant material. 
Practical implications: The new type of oil boom was tested in clean water and is available for application in oil spill 
accidents. Also calculations for salt water were made. Boom is suitable for closed waters, rivers and streams, harbours, 
canals, etc. 
Originality/value:  Product of research and development is an original Slovenian PVC floating containment boom marked as 
Easy Boom. 

 
1.78 
Analysis of industrial threats on the chosen example 
Kania A. (Gliwice, Poland), Spilka M. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland) 

Purpose: In this paper the analysis of influence of threats on the safety level in plastic processing industry was carried out. 
The effect of the proper risk management is increase of work safety and psychical comfort of employers. The necessity of 
threats monitoring and minimization of the occupational risk were showed. 
Design/methodology/approach: In this article the essence of industrial safety was presented. Identification of threats on the 
work position and determination of the risk acceptable were talked over. 
Findings: Methods of the occupational risk analysis, causes of industrial accidents and prevention of occupational disease 
were presented. The analysis of threats that appearance on the work positions was carried out. Moreover reduction methods 
of threats and ways of their prevention were showed. 
Research limitations/implications: According to continuous improvement principle the necessity of supervise actions in 
direction to improvement of safety culture exist. 
Practical implications: Applied prophylactic actions minimize possibility of occurrence of accidents in the work position 
and morbidity of employers on occupational diseases. Properly protected work position results in more effective work. 
Originality/value:  In this paper indicated that presented plastic processing industry fulfills standards in the range of work 
safety and takes continuous actions in direction to improvement of health and work conditions of workers. 

 
1.134 
Minimization of the environmental risk by application of the integrated permission 
Karkoszka T. (Gliwice, Poland) 

Purpose: of the paper has been recommendation of the possibility of usage of integrated pollution prevention and control as 
a manner of the environmental risk minimization. 
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Design/methodology/approach: used for the analysis has included review of organisational and legal aspects of the 
environmental management, and particularly the requirements of the integrated permission being a formal-legal tool assuring 
the integrated pollution prevention and control in the chosen organisation. 
Findings: of the review, which have been conducted, are as follows: one of the manners of the environmental risk reduction 
is usage of analysis of integrated emission taking into account emissions of gases and dust to air, production and utilisation 
of waste, emission of noise and electromagnetic fields as well as releases of sewage to water and land. 
Practical implications: can apply in case of any organisation, which manages the environmental risk by usage of integrated 
emissions analysis, study on the application of integrated permission and in effect - the achievement of integrated 
permission. 
Originality/value:  has been constituted by the review of organisational and legal requirements of the environmental 
management, in particular integrated permission, observing the rules of the natural environment protection and Sustainable 
Development. 

 
1.14 
Modeling of heat transfer in the cooling wheel in the melt-spinning process 
Karpe B. (Ljubljana, Slovenia), Kosec B. (Ljubljana, Slovenia), Bizjak M. (Ljubljana, Slovenia) 

Purpose: In the case of continuous casting of metal ribbons with the melt-spinning process on the industrial scale, larger 
quantity of melt could lead to a slow excessive warming of the chilling wheel, which would further lead to solidification of a 
ribbon at non-uniform conditions and increased wearing of the wheel. Primary goal of our work was to determine to what 
extent the release of heat during contact of the melt/ribbon on the circumferential surface of the chilling wheel affect its 
surface temperature rise, and inversely how much elevated temperature of the chill wheel surface affects on metal ribbon 
cooling rate and its solidification velocity. 
Design/methodology/approach: On the basis of developed mathematical model, a computer program was made and used 
for analyses of heat transfer in the melt-spinning process. 
Findings: The calculations show that contact resistance between metal melt and chilling wheel has a great influence on 
melt/ribbon cooling and chill wheel heating rate, and must not be neglected in numerical calculations, even if its value is 
very low. In the case of continuous casting, significant “long term” surface temperature increase may take place, if the wheel 
is not internally cooled. But inner cooling is effective only if wheel casing thickness is properly chosen. 
Research limitations/implications: Influence of process parameters and chill wheel cooling mode on cooling and 
solidifying rate over ribbon thickness are outlined. 
Practical implications: Directions for the chill wheel cooling system design are indicated. 
Originality/value:  New method for determining contact resistance through variable heat transfer coefficient is introduced 
which takes into account physical properties of the casting material, process parameters and contact time/length between 
metal melt/ribbon and substrate and enables cooling rate prediction before the experiment execution. In the case of 
continuous casting, heat balance of the melt-spinning process is calculated and influence of the chill wheel cooling mode on 
cooling rate of metallic ribbon is analyzed. 

 
1.46 
An experimental study on the prediction of back-bead geometry in pipeline using the GMA welding process 
Kim I. S. (Muan-Gun, Korea), Kim J. S. (Muan-Gun, Korea), Lee J. H. (Muan-Gun, Korea), Jung S. M. (Muan-Gun, Korea) 

Purpose: of this research paper is to select optimal welding condition for a root-pass welding for pipeline and to provide a 
best process for desirable welding quality. 
Design/methodology/approach: In this study, a variety of welding experiments were carried out to optimize an automated 
welding process using a GMA (Gas Metal Arc) process, these has been applied for root-pass welding. Welding current, welding 
speed, wire feed speed and torch angle were chosen as input parameters, while back-bead geometry representing quality of root-
pass welding as output parameter. 
Findings: Based on the results from welding experiments, optimal welding conditions were selected after analyzing 
correlation between welding parameters and back-bead geometry such as back-bead width and back-bead height. Moreover, 
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not only effectiveness of empirical models developed was compared and analyzed. The optimized empirical models were 
finally developed for predicting back-bead geometry by analyzing the main effect of each factor and their influence on 
interaction. 
Research limitations/implications: This research was concentrated on the developed empirical models that can predict 
back-bead width and height for root-pass welding in pipeline. 
Originality/value:  This study is intended to define correlations between process parameters and back-bead geometry as 
welding quality and eventually select optimal welding condition by performing root-pass welding experiment under various 
conditions. 

 
1.47 
Cubic boron nitride based composites for cutting applications 
Klimczyk P. (Cracow, Poland), Figiel P. (Cracow, Poland), Petrusha I. (Kiev, Ukraine), Olszyna A. (Warsaw, Poland) 

Purpose: The aim of our work was to obtain durable fined-grained cBN-Si3N4 composite with high values of hardness and 
fracture toughness, which can be successfully used as a cutting tool. Little quantity of the Si3N4 nanopowder fills up the 
porous between cBN grains thus result in resistance to crack propagation by means so called “crack deflection” mechanism. 
Design/methodology/approach: Two variants of the cBN-Si3N4 composites („I” – with micropowder cBN and „II” – with 
mixture of micro- and nanopowdes cBN) contained 3% of nanodispersed Si3N4 powder, have been sintered at High Pressure 
– High Temperature (HPHT) conditions. Basic physical-mechanical properties, phase composition and microstructure of 
sintered materials have been investigated. 
Findings: The comparison of the mechanical properties of cBN-Si3N4 (I) and cBN-Si3N4 (II) composites showed that the 
addition of 10% cBN nanopowder to mixture caused small increase in hardness from 4750 up to 4855 HV10 and decrease in 
Young’s modulus from 842 to 812 GPa. Fracture toughness of both type of composites is on the same level above 10 
MPa·m1/2. 
Research limitations/implications: High hardness of cBN-Si3N4 composites present a technical challenge in shaping of 
them. Commercial application of presented materials, e.g. cutting tools production, needs to develop a high efficient cutting, 
lapping and grinding techniques. 
Practical implications: The material obtained could be successfully applied for different cutting applications due to its 
favourable combination of hardness and fracture toughness. 
Originality/value:  Commercial superhard materials, so called “high content cBN composites”, have usually 10-20 vol% of 
binding phase, often in the form of Ti or/and Al compounds. In the presented work only 3% of Si3N4 phase was used as a 
sintering aid. The high content of cBN phase allows to keep Young’s modulus and hardness values close to the theoretical 
ones for pure PcBN. 

 
1.163 
Laser repair hardfacing of titanium alloy turbine  
Klimpel A. (Gliwice, Poland), Janicki D. (Gliwice, Poland), Lisiecki A. (Gliwice, Poland), Rzeznikiewicz A. (Gliwice, 
Poland) 

Purpose of this paper: work out repair technology of worn abutments of aircraft jest engine blades forged of titanium alloy 
WT3-1. 
Design/methodology/approach: The study were based on the analysis of laser HPDL powder surfacing of titanium alloy 
plates using wide range chemical composition consumables of titanium alloys and mixtures of pure titanium and spherical 
powder of WC indicated that very hard and highest quality deposits are provided by powder mixture of 40-50%Ti+60-
50%WC. 
Findings: It was found that it is possible to achieve high quality deposits, free of any defects. HPDL technology can be used 
to repair worn turbine blade. 
Research limitations/implications: It was found that it is possible to repair worn turbine blade. 
Practical implications: The technology can be applied for repair worn abutments of aircraft jet engine blades. 
Originality/value: repairing worn abutments of aircraft jet engine blades. 
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1.162 
Technology of laser repair welding of nickel superalloy inner flaps of jet engine 
Klimpel A. (Gliwice, Poland), Rzeznikiewicz A. (Gliwice, Poland) 

Purpose of this paper: work out laser welding repair technology of cracked MIG 29 jet engine inner flaps made of cast 
nickel superalloy śS-3DK (ЖС-3ДК, Russian designation). 
Design/methodology/approach: The study were based on the analysis of laser HPDL powder INCONEL 625 welding of 
nickel superalloy using wide range of welding parameters to provide highest quality repair welds.  
Findings: Study of automatic welding technologies GTA, PTA and laser HPDL has shown that just laser welding can 
provide high quality repair welds. In order to establish the properties of welded joints repair cracks in the inner flap HPDL 
laser, studied the hardness, mechanical properties and erosive wear resistance.  
Research limitations/implications: It was found that only laser HPDL welding can provide high quality repair welds. 
Practical implications: The technology can be applied for repair cracked MIG 29 jet engine inner flaps. 
Originality/value : repairing cracked MIG 29 jet engine inner flaps. 

 
1.158 
Misorientation in rolled CuTi4 alloy  
Konieczny J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland) 

Purpose: The aim of the work is to investigate the microstructure heat treated and cold rolled commercial copper alloy 
CuTi4.  
Design/methodology/approach: The Investigations of the structure were made on ZEISS SUPRA 25 with EBSD method. 
Observations of the structure on thin foils were made on the JOEL 3010 transmission electron microscope (TEM). 
Findings: Decomposition of supersaturated solid solution in that alloy is similar to the alloys produced in laboratory scale. 
The observed differences in microstructure after supersaturation were related to the presence of undissolved Ti particles and 
increased segregation of titanium distribution in copper matrix including microareas of individual grains. The mentioned 
factors influence the mechanism and kinetics of precipitation and subsequently the produced wide ranges of functional 
properties of the alloy.  
Research limitations/implications: Cold deformation (50% reduction) of the alloy after supersaturation changes the 
mechanism and kinetics of precipitation and provides possibilities for production of broader sets of functional properties. It 
is expected that widening of the cold deformation range should result in more complete characteristics of material properties, 
suitable for the foreseen applications. Similar effects can be expected after application of cold deformation after ageing 
Practical implications: The elaborated research results present some utilitarian qualities since they can be used in 
development of process conditions for industrial scale production of strips from CuTi4 alloy of defined properties and 
operating qualities. 
Originality/value:  The mentioned factors influence the mechanism and kinetics of precipitation and subsequently the 
produced wide ranges of functional properties of the Cu-Ti alloys.  

 
1.140 
The influence of Ni-P layer deposited onto Al2O3 on structure and properties of Al- Al2O3 composite materials 
Kremzer M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Konieczny J. (Gliwice, Poland) 

Purpose: The purpose of this work is to present the influence of wettability improvement of sintered Al2O3 particles by 
deposition of Ni-P coating. 
Design/methodology/approach: The material for investigations was fabricated by pressure infiltration method of ceramic 
porous preforms. The eutectic aluminium alloy EN AC – AlSi12 was use as a matrix while as reinforcement were used 
ceramic preforms fabricated by sintering of Al2O3 Alcoa CL 2500 powder with addition of pore forming agents as carbon 
fibres Sigrafil C10 M250 UNS manufactured by SGL Carbon Group company. The Al2O3 was coated with the Ni-P alloy to 



 
Abstracts 73 
 

 
 

improve the wettability of sintered particles. Metallographic examinations were made in the transmission electron 
microscope (TEM). 
Findings: The obtained results indicate the possibility of obtaining new materials with all advantageous properties of the 
particular composite constituents by infiltration of the ceramics with the liquid aluminium alloy. 
Practical implication:  The composite materials made by the developed method can find application as the alternative 
material for elements fabricated from conventional materials. 
Design/methodology/approach: The obtained results show the possibility of manufacturing the composite materials by the 
pressure infiltration method of porous sintered preforms based on the ceramic particles with liquid aluminium alloy being a 
cheaper alternative for materials reinforced by fibres. 

 
1.169 
Crystallisation kinetics of the Zn-Al alloys modified with lanthanum and cerium 
Krupinska B. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Labisz K. (Gliwice, Poland) 

Purpose: The aim of the investigation is to determine the influence of modification on crystallisation kinetics on 
microstructure of the cast zinc alloy. This research work presents also the investigation results of derivative thermoanalysis 
performed using the UMSA device. The material used for investigation was the ZnAl8Cu1 alloy. 
Design/methodology/approach: The UMSA device (Universal Metallurgical Simulator and Analyser) allows it to 
determine the characteristic points of the crystallised alloy including: determination of the influence of alloy modifiers, 
alloying additives, melting process parameters, cooling rate influence on phase and eutectics crystallisation of the 
investigated alloys. In was fund that cooling rate has an influence an microstructure and mechanical properties of the cast 
zinc alloys. 
Findings: Crystallisation kinetics change makes it possible to produce materials with improved properties, which are 
obtained by: microstructure refinement and decrease or elimination of the segregation phenomenon. 
Research limitations/implications: The material was examined metallographic and analysed qualitatively using light and 
scanning electron microscope as well as the area mapping and point-wise EDS microanalysis. The performed investigation 
are discussed for the reason of an possible improvement of thermal and structural properties of the alloy. 
Practical implications: The investigated material can find its use in the foundry industry; an improvement of component 
quality depends mainly on better control over the production parameters. 
Originality/value:  Investigation concerning the elaboration of optimal chemical composition and production method of 
zinc-aluminium alloys modified with chosen rare earths metals with enhanced properties compared to elements performed 
from traditional alloys and production methods, makes it possible to achieve a better understanding of mechanisms 
influencing improvement of mechanical properties of the new developed alloys. 

 
1.161 
Cooling rate and chemical composition influence on structure of Al-Si-Cu alloys 
Krupinski M. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Pawlyta M. (Gliwice, Poland) 

Purpose: The aim of this work is to perform the investigation of cooling rate influence as well as rare earth metals 
modification on microstructure of the AC-AlSi7Cu3Mg and AC-AlSi12CuNiMg cast aluminium alloys. In the work also 
artificial neural networks were applied for investigations of the influence of the alloying additives on the properties of the 
AC-4XXX alloy. 
Design/methodology/approach: In the work the thermo – derivative analysis was applied for the reason to determine 
changes occurred in the Al-Si-Cu alloy caused by cooling rate change in a range between 0.1 and 1.4°C/s as well chemical 
composition of the investigated alloy. Also artificial neural networks were applied for prediction of the chemical 
composition and heat treatment parameters and influence on mechanical properties of the investigated aluminium alloys. 
Findings: The performed investigation are discussed for the reason of an possible improvement of thermal and structural 
properties of the alloy. 
Practical implications: The aim of the carried out investigations was to work out a computer aided tool for prediction of 
mechanical properties on the basis of registered parameters during the technological process as well as controlling the 
process in real time, which can be useful for foundry and cast industry for achieving of material with assumed properties. 
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Originality/value:  Chemical composition and cooling rate applied for the alloy influences the crystallisation process of the 
phases and eutectics, and that fore also the microstructure and determines at the same time the properties of these aluminium 
alloys. The achieved results can be used also for liquid metal processing in science and industry and obtaining of a required 
alloy microstructure and properties influenced by a proper production conditions. The determination of the technological 
process parameters as well chemical composition allows it to predict the material properties. 

 
1.35 
The quality of e-learning- the Servqual method 
Kucharczyk Z. (Czestochowa, Poland), Walasek T.A. (Czestochowa, Poland), Morawska-Walasek D. (Czestochowa, Poland) 

Purpose: The paper focuses mainly on problems connected with assuring quality of e-learning in tertiary education.  
Design/methodology/approach: Possibility of implementation of the Servqual method for measurement and assessment of 
e-learning quality at different stages and levels of its execution in a college or university. 
Findings: The realization of e-learning in a college or university is a complex undertaking, whose all elements influence its 
quality. The quality of e-teaching can be measured by a degree at which the service (e-learning) meets the requirements and 
needs of the client (student, employee). 
Research limitations/implications: The paper presents advantages and limitations of the Servqual method as it has to be 
adjusted to the needs of e-learning. 
Practical implications: Possibility of application of the Servqual method as a tool supporting continuous development of e-
learning in a college or university. 
Originality/value:  The paper presents a method which can successfully be used for assessment of e-learning quality in two 
categories: the quality of e-learning realized as a certain project and the quality of an offered didactic service, e.g., an e-
course. 

 
1.19 
Structure and mechanical properties of austenitic steel after cold rolling 
Kurc-Lisiecka A. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland) 

Purpose: The aim of the paper is to determine the influence of the cold plastic deformation within the range 18-79% and 
heat treatment in a temperature range of 500 to 700°C on the microstructure and mechanical properties of austenitic stainless 
steel grade X5CrNi18-8. 
Design/methodology/approach: The investigations included observations of the microstructure on a light microscope, 
researches of mechanical properties in a static tensile test and hardness measurements made by Vickers’s method. The 
analysis of the phase composition was carried out on the basis of X-ray researches. Whereas, X-ray quantitative phase 
analysis was carried out by the Averbach Cohen method. 
Findings: Heat treatment of X5CrNi18-8 stainless steel in the range 500-700°C causes a significant decrease of the 
mechanical properties (Rm, Rp0.2) and increase of elongation (A). Hardness of investigated steel drops with decrease of cold 
working degree and increase of heat treatment temperature. 
Research limitations/implications: The analysis of the obtained results permits to state that the heat treatment causes an 
essential changes of the microstructure connected with fading of cold deformation. Heating of cold rolled austenitic stainless 
steels can cause a reverse transformation α’ → γ. 
Practical implications: Two-phase structure α’+γ of austenitic Cr-Ni steel in deformed state working at elevated 
temperature undergo a transformation. It significantly influences mechanical properties of steel. Austenite phase undergoes a 
recrystallization, while martensite α’ phase undergoes reverse transformation. 
Originality/value:  The analytic dependence of the yield point of the investigated steel on the cold working degree in cold 
rolling process has been confirmed. Revealing this relation is of essential practical importance for the technology of 
sheetmetal forming of austenitic steel.  
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1.112 
Microstructure evaluation of long-term aged binary Ag-Cu alloy 
Labisz K. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Pawlyta M. (Gliwice, Poland) 

Purpose: In this work there are presented microstructure investigation results of the long aged Ag-Cu alloy used for 
monetary production. The purpose of this work was to determine the microstructural phase changes after 30 year ageing 
time, with appliance of transmission electron microscopy. Mainly the possibility of spinodal decomposition process 
occurrence was investigated. 
Design/methodology/approach: The investigations were performed using optical microscopy for the microstructure 
determination. By mind of the transmission and scanning electron microscopy the phase determination was possible to 
achieve. Morphology investigation of the Ag-Cu matrix and phase identification using electron diffraction, EBSD technique 
and SEM phase contrast methods was applied. 
Findings: After the long time ageing time and plastic deformation of the material there are morphological different areas of 
the Agα and Cuβ phase detected. 
Research limitations/implications: The investigated material samples were examined metallographically using light 
microscope, SEM, TEM with different image techniques. The hardness was measured using the Rockwell hardness tester, 
also EDS microanalysis and electron diffraction was performed. 
Practical implications: As an implication for practice use there is the possibility of application of long term ageing for 
mechanical properties improvement by natural ageing method. Also the comparison of microstructure change and 
deformation after long term ageing can deliver a new scientific view on the processes occurred in the microstructure over a 
long time period - spinodal decomposition can act as an example of this. Some other investigations should be performed in 
the future, but the knowledge found in this research shows an interesting investigation direction, where a low cost but long 
term treatment operations can be applied. 
Originality/value:  The combination of TEM investigation for silver containing alloys makes the investigation very 
attractive for electronic, chemical and monetary industry branches. 

 
1.135 
Characterization of the structure features of CeZrO2 and Ni/CeZrO2 catalysts for tar gasification with steam 
Lamacz A. (Gliwice, Poland), Pawlyta M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Krzton A. (Gliwice, Poland) 

Purpose: The aim of this study was to find out how CeZrO2 and Ni/CeZrO2 structures change after the steam reforming of 
toluene. 
Design/methodology/approach: Nickel oxide supported on CeZrO2 (Ni/CeZrO2) with nickel loading of 10 wt. % was prepared by 
incipient wetness impregnation using an aqueous solution of nickel nitrate. Structure, morphology and chemical composition 
changes after the steam reforming of toluene were investigated by means of scanning electron microscopy (SEM), energy 
dispersive X-ray spectroscopy (EDS) and by X-ray diffraction (XRD) measurements. Additionally, spent Ni/CeZrO2 was 
regenerated in O2 while the fresh Ni/CeZrO2 was subjected to two kinds of reduction: (i) in hydrogen, in order to reduce NiO to Ni 
and (ii) in toluene, in order to find if the reduction of NiO to Ni by C7H8 is followed by carbon deposition on metallic nickel. 
Findings: XRD results revealed the formation of a CeO2-ZrO2 solid solution with a cubic symmetry. Ni/CeZrO2 preparation results 
in the increase of crystallites in comparison to the size of the commercial CeZrO2.Reduction from NiO (200) to Ni (111) in samples 
reduced under hydrogen and toluene was confirmed while morphology of Ni/CeZrO2 remained unchanged. Ni/CeZrO2 reduced 
under toluene include large amount of carbon, deposited by decomposition of the hydrocarbon. Steam reforming of toluene not 
influence on morphology of investigated materials. Energy dispersive spectroscopy indicated larger amount of carbon residuals in 
sample after test in comparison to fresh Ni/CeZrO2. After regeneration in O2 carbon residuals were successfully removed. 
Practical implications: Nickel catalysts supported on ceria-zirconia can be efficiently applied in reforming reactions. 
Originality/value:  CeZrO2 and Ni/CeZrO2 was selected as a model compound of tar from biomass gasification. 
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1.127 
Preparation of Fe-Co-based bulk amorphous alloy from high purity and industrial raw materials  
Lesz S. (Gliwice, Poland) 

Purpose: The main aim of the paper was preparation of Fe-Co-based bulk amorphous alloy from high purity and industrial 
raw materials by an ejection copper mold casting method. 
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: In this work comparison of structure and properties of Fe-Co-based bulk metallic glasses (BMGs) prepared from 
both high purity and industrial materials were presented. 
Research limitations/implications: Obtained structures are dependent on cooling rate and glass forming ability of the alloy 
prepared from high purity materials and from industrial (ferroalloys) materials. 
Practical implications: The successful preparation of the Fe-Co-based bulk metallic glasses from industrial raw materials 
will benefit cost-effective development of functional materials. 
Originality/value:  In this work, an attempt has been made to prepare the Fe-Co-based BMGs more economically by means 
of replacement of high purity materials with industrial (ferroalloys) materials. 

 
1.104 
Effect of the annealing on the microstructure of HVOF deposited coatings 
Leszczynska-Madej B. (Cracow, Poland), Richert M. (Cracow, Poland) 

Purpose: The objective of this paper is to present how process of the coatings annealing deposited by high velocity oxy-fuel 
(HVOF) method influence on the microstructure changes. The differences in the microstructure and microhardness after 
different variants of the annealing in the comparison to the HVOF deposited coats were presented. 
Design/methodology/approach: Two different coatings: WC-Co and Cr3C2-NiCr deposited on the AK9 substrate by HVOF 
method were investigated. The coats were annealing at the nitrogen in the conditions as follows: a) T = 550°C, t = 5.5 h, b) T 
= 500°C, t = 24 h. After, the samples were subjected by using optical (MO) and scanning electron microscopy (SEM). Also 
the microhardness was determined by Vickers method, the applied load was 200 gram. 
Findings: The microstructure of the WC-Co and Cr3C2-NiCr coatings was build from the equiaxial grains distributed 
relatively uniform. Also characteristic was large number of discontinuous, voids and pores, especially in the WC-Co coat. 
After annealing, both WC-Co and Cr3C2-NiCr coating, the microstructure was more homogenous. It was observed reduction 
of the pore and voids amount. The microhardness after annealing was almost at the same level as after HVOF deposition. 
Practical implications: The performed investigations could be useful in the industrial practice and give the information 
about working WC-Co and Cr3C2-NiCr coats at the elevated temperatures. 
Originality/value:  The HVOF deposited and successive annealed WC-Co and Cr3C2-NiCr coats have more uniform 
microstructure which could contribute to the improvements of some properties, for example wear resistance. 

 
1.157 
Microstructure and corrosion resistance of CrAlSiN, CrAlSiN+DLC, and CrN coatings 
Lukaszkowicz K. (Gliwice, Poland), Kwasny W. (Gliwice, Poland), Szewczenko J. (Gliwice, Poland) 

Purpose: The main aim of the research was the investigation of microstructure and corrosion resistance of the 
nanostructured CrAlSiN, CrAlSiN+DLC, CrN coatings deposited by cathodic arc evaporation method onto hot work tool 
steel substrate. 
Design/methodology/approach: Observations of surface and microstructure of the deposited coatings were carried out on 
cross sections in the SUPRA 35 scanning electron microscope. Diffraction and thin film microstructure were tested with the 
use of the JEOL JEM 3010UHR transmission electron microscope. X-ray study for the analyzed coatings was carried out 
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using X´Pert PRO system. A phase identification of the investigated coatings was carried out in Bragg-Brentano geometry 
(XRD), and in grazing incidence geometry (GIXRD). Investigation of the electrochemical corrosion behaviour of the 
samples done in a PGP 201 Potentiostat/Galvanostat, using a conventional three-electrode cell. To simulate the aggressive 
media, 1-M HCl solution was used under aerated conditions and room temperature. 
Findings: It was found that the microstructure of the PVD coatings consisted of fine nanocrystallites, of an average size of 8 nm 
÷13 nm, depending on the coating type. The morphology of the coatings fracture is characteristic of a dense microstructure. 
Basing on the GIXRD pattern of the investigated coatings, only fcc phases was encountered. The tests carried out with the use 
of a GDOS technique indicate the occurrence of a transition zone between the substrate material and the coating. Deposition of 
the PVD coatings increases the hardness of the tool steel surface up to 22-40 GPa. The CrN coated sample showed the best 
corrosion resistance. 
Practical implications: In order to evaluate with more detail the possibility of applying these nanocomposite coatings for 
protection of tool steels, further investigations should be undertaken in order to determine the thermal fatigue resistance of 
the coatings. The very good mechanical properties of the nanocomposite coatings make them potentially suitable for 
industrial applications. 
Originality/value:  The results of the investigation provide useful information on microstructure and protective properties of 
the nanocomposite coatings on hot work tool steels. 

 
1.113 
Software agents negotiations framework for the Virtual Environment 
Madejski J. (Gliwice, Poland) 

Purpose: Development of the multi-agent system for a virtual enterprise manufacturing of a family of products along with 
the logic of the production scheduling.  
Design/methodology/approach: The number of resources, functions and operations in the supply chain is big nowadays. 
The tasks to be solved include coordination of real time production planning and quick response changes in products’ 
specifications. The production planning system should be fault-tolerant, autonomous, responsive and proactive. Multiagent 
Systems are the base for such production planning. Agent-based approach makes modelling possible of complex 
interrelations between elements of the supply chain. All such elements are usually free to commit to business related tasks, 
as the adaptive agents participate in the frequent elementary transactions, being also able to online from their previous 
negotiations. Development of the relevant systems is based on compiling the experience gathered over the years in the 
system served by human ‘agents’. As a principle, all agents are loosely coupled within the multiagent systems. 
Findings: Review of the approach to development of the agent based Virtual Enterprise from the fundamental considerations 
to the latest hands-on developments. 
Research limitations/implications: Many presented technologies are in the development stage before they can be 
implemented in practice. 
Originality/value:  Analysis of the local interactions among agents which makes it possible for them to carry out their 
elementary transactions in real time 

 
1.92 
Effects of electron radiation on properties of PLA 
Malinowski R. (Torun, Poland), Rytlewski P. (Bydgoszcz, Poland), Zenkiewicz M. (Bydgoszcz, Poland) 

Purpose: The aim of the paper was to examine the effects of electron radiation on physicochemical properties of pristine 
poly(lactic acid) (PLA), or polylactide, and of polylactide containing a selected crosslinking agent. 
Design/methodology/approach: Samples to be examined were prepared in granulated forms or as moulded pieces and then 
treated with the high-energy electron radiation (ca. 10 MeV). The methods of gel permeation chromatography (GPC), 
rheology, Fourier transform infrared (FTIR) spectroscopy, and dynamic mechanical thermal analysis (DMA) were used to 
determine physicochemical properties of the samples. A humidity sensor was utilised to determine water vapour 
permeability. 
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Findings: It has been found that PLA undergoes degradation upon the electron radiation. Triallyl isocyanurate (TAIC) when 
introduced into polylactide causes plasticization of this polymer whereas irradiation of polylactide containing TAIC leads to 
crosslinking of PLA. Crosslinked PLA exhibits limited plastic flow or no flow at all and an elevated glass transition 
temperature. Water vapour permeability of a film made of PLA modified this way is much less than that of a film produced 
from original PLA. 
Research limitations/implications: Further studies of crosslinked PLA are advisable, especially assessment of the gelation 
degree, strength of the plasticized material, and biodegradation. 
Practical implications: Crosslinked PLA may be applied in practical processes, especially in thermoforming in which 
increased resistance of a material against deformation at elevated temperatures is required. 
Originality/value:  Substantial influence of the electron radiation on properties of PLA was established. The material 
undergoes significant degradation upon even relatively small radiation doses. In order to crosslink PLA, TAIC in the amount 
of ca. 3 wt% and the electron radiation doses of up to ca. 60 kGy have to be applied. 

 
1.89 
Mechanical strength and its variability in Bi- modified Sn-Ag-Cu solder alloy 
Matahir M.M (Bandar Seri Begawan, Brunei), Chin L.T (Bandar Seri Begawan, Brunei), Tan K.S (Bandar Seri Begawan, 
Brunei), Olofinjana A.O (Bandar Seri Begawan, Brunei) 

Purpose: Many previous work on Sn rich Pb-free soldering had focused on the evolution, morphology and the role of 
interfacial intermetallic compounds (IMC) layers of Cu3Sn and Cu6Sn5 on the mechanical integrity of soldered joints. 
However recent studies had shown that under static shearing stress, more fracture failures had been found to occur through 
the solder and thus indicate the significance of solder microstructures in the joint integrity. In this work, we investigated the 
effect of Bi substitution for Sn on the shear strength of solder joints of near eutectic SAC alloy Sn3.5Ag0.9Cu. 
Design/methodology/approach: Ingot alloy were prepared from pure elements and their melting characteristics were 
followed with thermal analyses. Copper plates were soldered together in lap joints that were subjected to shear testing in the 
as-soldered conditions. The microstructures were followed by SEM and EDS. 
Findings: Results show that failures occurred in quasi-brittle manner, with large variability. The ternary SAC alloy had 
average shear strength of 30 MPa better than binary eutectic Sn/Cu. Small Bi substitution of Sn up to 2 wt% lead to 
increased average shear strengths with maximum strengths of about 50 MPa recorded for compositions with Bi content of 
0.5 to 1.5 wt%. Bi substitutions beyond 2wt% gave substantially lower strength values. The application of Weibull criteria 
suggest untypical high variability in strength with Webuill moduli less than 10. Higher variability in shear strengths were 
found in compositions containing more than 2 wt.% Bi. 
Research limitations/implications: Micro-structural evidence suggest that the role of Bi in increasing strength may be 
related to the high solubility of Bi in Sn and this would have provided some solution hardening effect. Higher Bi content 
however, lead to the formation Bi rich phases in the microstructure and this would have affected the mechanics of 
deformation thus leading to generally lower strength values and much higher variability in measurements.  
Originality/value:  This paper clarifies the role of Bi substitution in improving the mechanical properties and reliability of 
soldered joints with unleaded solders. 

 
1.152 
Application of polymer-powder slurry for fabricatio n of abrasion resistant coatings on tool materials 
Matula G. (Gliwice, Poland) 

Purpose: Development of a new generation tool materials on the basis of M2 high speed-steel or 41Cr4 steel covered with 
the carbides. Application of pressureless forming of powder as a manufacturing method of anti-wear coatings gives the 
possibility to produce this materials with relative low cost of production. 
Design/methodology/approach: Powder metallurgy, pressureless forming of powder, sintering, microstructure examination, 
X-ray dispersive energy examination, hardness examination. 
Findings: Putting down coatings with this method does not call for using the costly equipment for the physical or chemical 
deposition of coatings from the gaseous phase. Coating thickness may be easily regulated by applying the powder-binder 
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slurry layer once or several times on the prepared substrate surface. Hardness of coatings in the sintered state is higher 
compared to the HS6-5-2 and 41Cr4 steels by about 400 and 700 HV respectively. It is expected that hardness of the 
coatings and substrate will grow after their heat treatment. 
Practical implications: Application of powder metallurgy and especially pressureless forming of powder to manufacturing 
of steel covered with anti-wear coatings 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:  One can state, based on the investigations carried out, that the pressureless forming of the powder may be 
used for depositing the anti-wear coatings onto the tool materials and other elements in the abrasion wear service conditions. 

 
1.144 
Comparative analysis of wear mechanism of different types of forging dies 
Mazurkiewicz A. (Radom, Poland), Smolik J. (Radom, Poland) 

Purpose: Hot working dies are influenced by three main factors causing their destruction: the cyclically changeable 
mechanical loads, intensive thermal shocks, as well as intensive friction, and erosion. The great variety of the shapes of 
forgings, the material they are made of (carbon steel, alloy steel, brass) and the precision of their production – whether they 
are supposed to undergo further treatment or are considered to be the final products – result in a variety of problems 
encountered in the production process. In this paper the wear mechanisms of different types of forging dies, covered by the 
composite layer “nitride layer / PVD coating” were analysed. 
Design/methodology/approach: In order to estimate the influence of the different shapes of forgings for their wear 
mechanism, it was decided to that maintenance tests on two series of tools with different shapes made of DIN 1.2344 steel, 
coated with composite layer “nitrided layer/CrN coating” needed to be taken. The first one was designed for production of 
gears pre-forging and the second one was designed for the production of steel synchronizer rings. 
Findings: The abrasive wear together with thermal-mechanical fatigue and plastic strain is a crucial factor of the process of 
wearing of forging dies for the production of forgings with high dimensional accuracy and not subject to further mechanical 
treatment. The variety of the shapes of the forging and the precision with which it is made have strong influence on the intensity 
of the abrasive wear of forging dies. 
Research limitations/implications: To ensure higher effectiveness of the application of hybrid technologies of surface 
treatment for the increase of the durability of forging dies, the complex analysis of the influence of such various aspects of 
the forging process as: surface treatment, the shape of the die and the cooling and lubricating system are necessary on the 
development of a new generation of dies with increased operational durability. 
Practical implications: The obtained results of the tests have been practically applied in the FA “Swarzędz” enterprise to 
increase the durability of the forging dies for steel synchronizer rings. 
Originality/value:  In order to ensure a required level of effectiveness of the use of layered composites of the “nitrided layer/ 
PVD coating” type for the increase in the durability of forging dies, it is necessary to properly select the composites on the 
basis of the analysis of the intensity of forging dies wear mechanisms. 

 
1.85 
A mathematical model to choose effective cutting parameters in electroerosion, EDM 
Medfai A. (Tunis, Tunisia), Boujelbene M. (Paris, France), Bayraktar E. (Paris, France) 

Purpose: Machining by electroerosion is a process of removal of material by fusion, vaporization and erosion, reserved 
essentially for conductor and semiconductor materials. It can be used to machine metals and alloys, the tempered steels, 
different type of ceramic alloys, other metallic carbides and even for harder materials such as polycrystalline diamond etc. 
The aim of this paper is to develop a mathematical model for the effect of cutting parameters on the machining by electro 
discharge machining used widely in industrial applications.  
Design/methodology/approach: It is about a study and detail analyzes effect of the cutting conditions in machining by 
electroerosion of steel 42CD4-42CrMo4 on the surface quality of the parts. The statistical method of the analysis of variance 
“ANOVA” makes it possible to release the considerable effects of the parameters of cut on the criteria of performance of 
machining by electroerosion, EDM. 
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Findings: The result of the study shows that the nature of the electrode used and the different grades of the materials 
machined by Electro Discharge Machining, EDM, influence considerably the volume of the removal of material and the 
surface quality of the produced parts. However, more the resistivity of the electrode increases, more relative wear of the 
electrode will be important and more the volume of removal of material decreases. 
Research limitations/implications: This study needs more experimental results for evaluation of the cutting parameters in 
detail and introduce in the model developed here. 
Practical implications: This model developed based on the experimental study gives very simple choice of cutting 
parameters depending on the materials 
Originality/value:  A very simple model has been develop here after a comprehensive study and this model contains an 
experimental design, and application ANOVA analysis as a function of experimental results and allows to obtain a smooth 
surface and high quality machined pieces and can decrease at cost price of the pieces in the manufacturing engineering. 

 
1.180 
Implementing 5S methodology in Polish enterprises 
Michalska-Cwiek J. (Gliwice, Poland) 

Purpose: The aim of this paper is introducing the 5S methodology and its implementing. In this paper it was introduced the 
way of implementing the 5S methodology in the selected Polish enterprise. 
Approach In the frames of own research it has been analysed and implemented the 5S rules in Polish enterprise. 
Findings: On the basis of the own research it can be stated, that introducing the 5S rules bring the great changes in the 
company, for example: process improvement by costs’ reduction, increasing of effectiveness and efficiency in the processes, 
maintenance and improvement of the machines’ efficiency, safety increasing and reduction of the industry pollution, 
proceedings according to decisions. 
Research limitations/implications: The 5S methodology permits to improve the management in the enterprise. The 5S is 
the methodology of creation and maintaining well organized, clean, high effective and high quality workplace. 
Practical implications: Own research clearly showed, that very essential is training of workers about the 5S rules. Essential 
thing is to divide activities on some main steps and to maintain the continuous improvement. 
Originality/value:  The 5S method begins each programme of improvement in a company. This method can be used in all 
companies. Its result is the effective organization of the workplace. 

 
1.131 
Microstructure and mechanical properties of C355.0 cast aluminium alloy 
Mrowka-Nowotnik G. (Rzeszow, Poland), Sieniawski J. (Rzeszow, Poland) 

Purpose: The main task of this work was to study the solidification process through analysis of the DSC curves that were 
obtained at solidification rate of 5 K/min. During C355.0 alloy solidification an amount of different intermetallic phases may 
form. Their volume fraction, chemical composition and morphology exert significant influence on a technological and 
mechanical properties of the aluminium alloys. Therefore the examination and identification of intermetallic phases in 
examined alloy is very important part of complex investigation. In this research the effect of precipitation hardening process 
on the microstructure and mechanical properties of C355.0 alloy has also been investigated. 
Design/methodology/approach: To study the solidification process differential scanning calorimetry (DSC) was used. 
Hardness measurements have been utilized to examined the effect of a precipitation hardening (T6) on the mechanical 
properties. The plastic and mechanical properties were evaluated by uniaxial tensile test at room temperature. To identify 
intermetallics in C355.0 alloy optical light microscopy (LM), X-ray diffraction (XRD), scanning (SEM) and transmission 
(TEM) electron microscope were used. 
Findings: The results show that the as-cast microstructure of C355.0 alloy after slow solidification at a cooling rate 5K/min, 
consisted a wide range of intermetallics phases. The microstructure of investigated C355.0 alloy included: -Al 5FeSi, -
Al 12(FeMn)3Si, Al2Cu, Q-Al5Cu2Mg8Si6, Si and Mg2Si phases. Significant changes in as-cast microstructure and mechanical 
properties followed after artificial aging due to a precipitation strengthening process were observed. 
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Practical implications: The aim of this work was to analyze the solidification process and how T6 heat treatment influenced 
the microstructure and mechanical properties of C355.0 alloy. Additionaly this paper proposes the best experimental 
techniques for analysis of the intermetallic phases occurring in the cast and T6 condition. 
Originality/value:  The paper has provided essential data about influence of solidification process and aging parameters on 
the microstructure and mechanical properties of C355.0 alloys 

 
1.30 
Fuel and time consumption in tractors for soil preparation 
Mursec M.B. (Maribor, Slovenia), Vindis P.V. (Maribor, Slovenia), Stajnko D.S. (Maribor, Slovenia), Janzekovic M.J. 
(Maribor, Slovenia), Berk P.B. (Maribor, Slovenia), Cus F. (Maribor, Slovenia) 

Purpose: The test was aimed at proving that time and fuel and, consequently, money can be saved, if new agricultural 
machinery is used.  
Design/methodology/approach: Three agricultural implements (soil preparation machine, disk harrow and circular self-
cleaning harrow) were used in four repetitions. The surface area of the field was 19530 m2 and it was divided into twelve 
plots of 1627,5 m2 each.  
Findings: In the fuel consumption statistically significant differences occurred between the disk harrow and the soil 
preparation machine and between disk harrow and circular self-cleaning harrow; there were no statistical differences 
between circular self-cleaning harrow and soil preparation machine. It was proved that the highest consumption occurs when 
using disk harrow (20,15 l/ha) and the least fuel consumption when using circular self-cleaning harrow (11,05 l/ha. Least 
time was used with modern circular self-cleaning harrow (93,16 min./ha) and most with disk harrow (208,07 min./ha).  
Research limitations/implications: Among individual treatments statistically demonstrated differences occurred in the time 
required for cultivation of one hectare of soil, where all three implements used different values of time.  
Practical implications: A field test was performed to compare the presowing soil cultivation formerly and today.  
Originality/value:  Statistical data processing showed that the most economical implement was the circular self-cleaning 
harrow.  

 
1.60 
A experiment study for welding optimization of fillet welded structure 
Na H. H. (Muan-Gun, Korea), Kim I. S. (Muan-Gun, Korea), Kang B. Y. (Jeonju, Korea), Shim J. Y. (Jeonju, Korea) 

Purpose: This study aims to examine the interaction between process parameters and bead geometry, to perform the 
research to predict optimal bead geometry (bead width, reinforcement height, left leg length, right leg length) through the 
analysis of experimental data. For this, not only linear and the curvilinear equations were developed to predict bead 
geometry, but also interactions between process parameters and bead geometry were analysed through sensitivity analysis. 
Design/methodology/approach: A Taguchi method was applied for the optimization of process parameters, as well as bead 
geometry was predicted using a Neural Networks (LM) learning algorithm. 
Findings: The data generated through experimental studies conducted in this study has employed to validate its effectiveness 
for the optimization of bead geometry on process parameters (welding current, welding voltage, welding speed), and to 
present the criteria to control the process parameters to achieve a good bead geometry. 
Research limitations/implications: By applying Taguchi method, process parameters (welding current, welding voltage, 
welding speed) and bead geometry(bead width, reinforcement height, leg length) were analysed. 
Originality/value:  This study has developed mathematical models and algorithms to predict or control the bead geometry in 
GMA fillet welding process, and analysed the S/N ratio to which Taguchi theory was applied for sensibly to the process 
parameters. 
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1.39 
Microstructure and selected properties of Mn-Al duplex steels 
Niewielski G. (Katowice, Poland), Kuc D. (Katowice, Poland), Cebulski J. (Katowice, Poland), Lalik S. (Katowice, Poland) 

Purpose: Automotive industry constantly demands high-strength steels which are characterized by the energy absorption 
possibilities during a collision. Such materials may, in the future, replace the currently used conventional steels. The groups 
of steels which meet these criteria are the austenitic steels and austenitic-ferritic steels with high manganese content (15-
30%) and high aluminium content (1-6%). 
Design/methodology/approach: The influence of the chemical composition on the mechanical properties of steel with high 
carbon, manganese and aluminium concentration was analysed in this paper. Moreover, the susceptibility of those steels to 
hot deformation was assessed in plastometric tests. 
Findings: The conducted research enabled the optimisation of the chemical composition of duplex steels and manufacture of 
steel with favourable relation of strength to ductility. 
Practical implications: The obtained steel is characterised by beneficial properties which outbalance the austenitic steels 
type TWIP and may be applied in vehicle construction on elements connected with safety. 
Originality/value:  The achieved results will be used to develop a technology of thermomechanical treatment of duplex 
steels. 

 
1.81 
Mechanical analysis and numerical simulation of modified bone cements in the hip joint alloplasty  
Nowacki J. (Szczecin, Poland), Sajek A. (Szczecin, Poland) 

Purpose: The paper aims at verifying the stress values in bone-cement-implant system during human movement cycle and 
determining the amount of bone cement admixture which induces a drop in mechanical properties to acceptable level. 
Design/methodology/approach: In the first place, mechanical tests of modified cements were carried out. These tests are a 
basis for mathematical description of mechanical properties which will be used during numerical simulations. Numerical 
simulations were carried out using the geometry obtained by computer tomography. 
Findings: A drop in mechanical properties induced by modification depends on admixture size. During movement, cement 
bond is affected by considerable forces. These forces operate cyclically, i.e. momentarily (when setting a foot on the ground) 
within the elastic range of examined material. From the point of view of mechanical parameters, an optimum admixture of 
the aqueous solution of biologically active modifying agent is that inducing porosity at a level of 8%. 
Research limitations/implications: The paper constitutes a beginning of examinations on modified cement junctures which 
may be expanded in future by testing the dynamics basing on the analysis of fatigue strength. 
Practical implications: Modifying agent amount was determined and verified that does not induce a decrease in the bending 
strength and the longitudinal modulus of elasticity during bending below the level specified in ISO 5833 standard. 
Originality/value:  Modification of cement with aqueous solution of salmon calcitionin, as well as examination and 
verification of the effect of admixture on mechanical properties. 

 
1.86 
Fatigue aspects of an evaluation of the operational safety of components working in creep conditions 
Okrajni J. (Katowice, Poland) 

Purpose: The main purpose is the method of the description of the thermo-mechanical fatigue process of power plant 
components working under mechanical and thermal loading. The work focuses on the chosen component strain-stress 
characteristics and their strength. The paper discusses the issue of modelling the heating and cooling processes of 
components in a power plants in the start-up and shut-down conditions of a boiler. 
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Design/methodology/approach: The FEM modelling has been used to describe the local stress-strain behaviour of the 
chosen component. 
Findings: The calculations of stress distribution on the chosen component surface show that the internal pressure induces 
considerably smaller values of stresses and strains in comparison with the same stresses specified for thermal loads. 
However, it should be noted that the impact of temperature gradients and thermal stresses is usually short-lived, therefore, its 
influence on creep processes is less significant in comparison to pressure load. Material fatigue is mainly the effect of 
thermal stresses. Thus, thermal impacts are responsible for cracks initiation and growth in areas of the greatest intensity of 
damage accumulation. 
Research limitations/implications: The presented analysis is the part of the complex investigation method which main 
purpose is increasing the accuracy of the TMF process description and thermo-mechanical life assessment. The possibility of 
applying the fatigue 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 industrial investigations curried out 
in the work give the model approach and data for the comparison the real behaviour with the predictions. 
Practical implications: The method of stress-strain behaviour analysis used in the paper could be useful in the practical 
cases when the real components mechanical behaviour would be analysed. 
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. 

 
1.66 
Thermomechanical treatment of low-alloyed copper alloys of the kind CuCo2Be and CuCo1NiBe 
Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Grzegorczyk B. (Gliwice, Poland) 

Purpose: The aim of the investigations is to test the influence of the complex thermomechanical treatment on the structure 
and mechanical properties of low-alloy copper alloys with cobalt, beryllium and nickel of the kind CuCo2Be (CB4) and 
CuCo1NiBe (CCNB). 
Design/methodology/approach: The range of investigations comprises an analysis of the complex technique of 
thermomechanical treatment of the investigated alloys and the conventional thermal treatment of these alloys, the analysis of 
their chemical composition, a static tensile test, measurement of their hardness, observations of their structure on a 
transmission electron microscope and a fractographic analysis on an electron scanning microscope. 
Findings: The analysis of the results of investigations concerning the mechanical effect properties permitted to determine 
the effect of the combined thermomechanical treatment and the comparatively performed precipitation hardening on the 
structure and mechanical properties of the investigated low-alloy kinds of copper. The character of cracking in the course of 
stretching were determined basing on fractographic tests. 
Practical implications: The investigated copper alloys subjected to a complex thermomechanical treatment display a higher 
strength and lower plastic properties in comparison with these properties achieved by means of the conventional heat treatment. 
Originality/value : Complex thermomechanical treatment ensures an optimal strength of the investigated alloys as well as 
satisfying plastic properties.  

 
1.67 
The structure and mechanical properties of Al-Mg-Mn alloys shaped in the process of thermomechanical treatment 
Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, Poland), Kowalski A. (Gliwice, Poland), Golombek K. 
(Gliwice, Poland) 

Purpose The aim of research was to investigate the effect of heat treatment and low-temperature thermomechanical 
treatment (LTMT) on the structure and mechanical properties of Al-Mg-Mn alloys. 
Design/methodology/approach The range of researches included: performance of heat treatment and low-temperature 
thermomechanical treatment of AlMg1,5 and AlMg3,5Mn alloys, carry out of static tensile tests, measurements of hardness, 
metallographic observation (TEM) and fractography (SEM). 
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Findings Analysis of the results allows to determine the effect of precipitation hardening and low-temperature 
thermomechanical treatment on the structure and mechanical properties of AlMg1,5 and AlMg3,5Mn alloys and to determine 
the effect on the topography of the specimens fracture after decohesion in tensile tests. Moreover, SEM researches allow to 
identity the chemical composition of precipitates in the structure of investigated alloys. 
Practical implications The obtained results may serve as a basis for optimization of the process of the material used as 
components of vessels.  
Originality/value  The mechanical properties of the investigated aluminium alloys increase with the quantity of Mg, 
independently of their state and the parameters of heat treatment and low-temperature thermomechanical treatment. More 
refinement of precipitations, which affect the mechanical properties in ageing, ensured by LTMT compared with 
conventional heat treatment. 

 
1.159 
Dilatometric investigations of phase transformations at heating and cooling of hardened, unalloyed, high-carbon steels 
Pacyna J. (Cracow, Poland) 

Purpose: The reason for writing this paper was to describe the kinetics of phase transformations during continuous heating 
from hardened state and subsequent cooling of unalloyed high carbon steel. 
Design/methodology/approach: Dilatometric investigations were performed using a DT 1000 dilatometer of a French 
company Adamel. Samples after quenching and quenching and sub-quenching in liquid nitrogen (-196 °C) were heated up 
700°C at the rate of 0.05 °C/s and subsequent cooled to room temperature at the rate of 0.05 °C/s. 
Findings: Regardless of heating the hardened high-carbon steel to 700 °C, a small fraction of the retained austenite remained 
in its structure, and was changing into fresh martensite only during cooling in the temperature range: 280°C-170°C. 
Research limitations/implications: Schematic presentation of the differential curve of tempering of the hardened high-
carbon, unalloyed steel illustrating the phase transformations occurring during heating from hardened state. 
Practical implications: An observation, that a small fraction of the retained austenite remained in the structure of tempered 
high-carbon steel, indicates that even unalloyed steel should be tempered two times. 
Originality/value:  Detailed descriptions of kinetics phase transformations during heating from hardened state of unalloyed 
high carbon steel. 

 
1.185 
Structure and properties of multicomponent coatings deposited onto sialon tool ceramics 
Pakula D. (Gliwice, Poland) 

Purpose: The aim of this paper is to investigate structure, mechanical and functional properties of sialon tool ceramics with 
wear resistant multicomponent coatings deposited with PVD method. 
Design/methodology/approach: The structural investigation includes the metallographic analysis on the scanning electron 
microscope. Examinations of the chemical compositions of the deposited coatings were carried out using the X-ray energy 
dispersive spectrograph EDS and using the X-ray diffractometer. The investigation includes also analysis of the mechanical 
and functional properties of the material: microhardness tests of the deposited coatings, surface roughness tests, evaluation of 
the adhesion of the deposited coatings. 
Findings: Deposition of the multicomponent coatings with the PVD method, on tools made from sialon’s ceramics, results 
in the increase of mechanical properties in comparison with uncoated tool materials, deciding thus the improvement of their 
working properties. 
Practical implications: The multicomponent coating carried out on multi point inserts (made on sintered sialon’s ceramics) 
can be used in the pro-ecological dry cutting processes without using cutting fluids. However, application of this coating to 
cover sialon ceramics demands still both elaborating and improvement adhesion to substrates in order to introduce these to 
industrial applications. 
Originality/value: The paper presents some researches of multicomponent coatings deposited by PVD method on sialon 
tool ceramics. 
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1.37 
One approach towards analytical determination of the CNC machine tool high-speed feed 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 high-speed feed drives with 
rotary and linear motors 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 models of the 6-th order (for rotary motors) and 4-th order (for linear motors) of the position loop are presented. In 
order to ease the calculation, the 6-th order system or 4-th order system is simplified with a second order model. With this 
approach it is very easy to calculate the Kv factor for necessary position loop damping. The difference of the replacement of 
the 6-th order system and 4-th order system with second order system is presented with the simulation program MATLAB. 
Analytically calculated Kv factor for the high-speed feed drives with rotary motors is function of the nominal angular 
frequency ω and damping D of the servo drive electrical parts (rotary motor and regulator), nominal angular frequency ωm 
and damping Dm of the mechanical transmission elements, as well as sampling period T. Kv factor for the high-speed feed 
drives with linear motors is calculated as function of the nominal angular frequency ω and damping D of the linear motor 
high-speed feed drive electrical parts (motor and regulator) and 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. 

 
1.151 
The corrosion resistance of zinc-nickel composite coatings 
Panek J. (Katowice, Poland), Bierska-Piech B. (Katowice, Poland), Karolus M. (Katowice, Poland) 

Purpose: The aim of this work was to estimate the corrosion resistance of composite Zn+Ni and (Ni-Zn+Ni)/Zn coatings by 
salt spray test, electrochemical methods and grazing incidence X-ray diffraction (GIXD) method. 
Design/methodology/approach: The corrosion resistance properties of zinc-nickel coatings in 5% NaCl solution were 
investigated by salt spray test in 5% NaCl solution and electrochemical methods. Using Stern method the corrosion potential 
- Ecorr, corrosion current density - icorr, and polarization resistance - Rp. have been determined as a measure of corrosion 
resistance. Phase composition of the corrosion products was determined by X-ray diffraction using Bragg-Brentano and 
grazing incidence X-ray diffraction (GIXD) methods. 
Findings: The corrosion resistance of zinc-nickel coatings is dependent on Ni content and it grows with the increase in Ni 
percentage in the coatings. The higher corrosion resistance could be attributed to the presence of intermetallic Ni2Zn11 
phase. The maximum protective ability is reached for the coatings above 40% Ni, where the content of this phase is the 
highest. The results of salt spray test exhibit the appearance of white rust corrosion, which is characteristic for zinc oxidation 
process. The main component of corrosion products was Zn5(OH)8Cl2ּH2O phase. The products related to the nickel or 
steel substrate corrosion process were not found.The application of the GIXD technique has allowed to determine the 
changes in the phase composition of the corrosion products in the zinc and zinc-nickel coatings versus the penetration depth 
of the X-ray radiation. 
The presence of corrosion products on the electrode surface results in further improve in their protective ability and the 
limiting of the corrosion processes. 
Research limitations/implications: Special attachment for GIXD technique is required for the experiment. 
Practical implications: The zinc-nickel coatings could be applied as protective coatings for steel substrates. 
Originality/value:  The application of GIXD technique allows to determine the chemical composition of corrosion products 
along the coating thickness. 
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1.122 
A production attempt of Ni50Ti 50 and Ni52Ti 41Nb7 alloys by mechanical alloying method 
Pilarczyk W. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland), Pilarczyk A. (Gliwice, Poland), Sakiewicz P. (Gliwice, Poland) 

Purpose: The main aims of this work are the production attempt of Ni50Ti50 and Ni52Ti41Nb7 powder alloys by mechanical 
alloying method, the presentation of the influence of mechanical alloying time on the structure of obtained alloys and the finding 
of thermal effects during the heating to temperature of 700ºC. 
Design/methodology/approach: The test material was the mixture of pure nickel, titanium and niobium powders. The 
powders were ground for the 5, 25 and 40 hrs. The mechanical alloying process was conducted in a high energy SPEX mill 
under inert argon atmosphere. The microscopic observation of the shape and size of the powdered material particles was 
carried out by the scanning electron microscope. The changes of the powder structure were tested by means of the X-ray 
diffractometer. The thermal properties of the powder alloys were examined by DSC method. 
Findings: Based on the presented experiment results it is clear that producing of assumption powder alloys by mechanical 
alloying method is possible, but special attention is needed during the selecting of process parameters. The application of 
used method gives possibility to produce crystalline and amorphous phase in Ni-Ti and Ni-Ti-Nb powder alloys. 
Research limitations/implications: The experiments in this work are made only on a laboratory scale. Further 
investigations should be concentrate on the developing of powder consolidation method and refinement particles during high 
energy ball milling. 
Practical implications: Ni-Ti alloys exhibit unique shape-memory effects, good corrosion resistance, high wear resistance, 
biocompatibility and superplasticity. Ni-Ti intermetallic compounds have been widely used in a different fields: mechanical, 
electric and biomedical applications, aeronautics and astronautics fields. 
Originality/value:  The Ni-Ti and Ni-Ti-Nb powder alloys produced by mechanical alloying method can be use to produce 
bulk materials with desirable mechanical, physical and chemical properties. 

 
1.53 
Thermal conductivity measuring station for metallic glasses 
Pusz A. (Gliwice, Poland), Januszka A. (Gliwice, Poland), Lesz S. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland) 

Purpose: In the present paper an equipment applied in thermal conductivity measurements of metallic glasses was described. 
Design/methodology/approach: The paper describes the design solution of a measuring station, components, and idea of 
measurements of thermal conductivity. In order to correct measurement the calibration of presented equipment was realized. It 
was realized by determination of power losses and resistance of contacts. Methods of thermal conductivity measurements were 
also described in theoretical description. 
Findings: The suggested method of thermal conductivity measurement allows to avoid a procedure of solving complicated 
equations. The developed measuring station enables measurements of thermal conductivity of bulk metallic glasses in form 
of rod with diameter 3 mm. 
Research limitations/implications: The relationship between the thermal conductivity and the diameter of metallic glass 
samples is an interesting issue. In the future the authors are going to test rods with another diameters (not only 3 mm). 
Practical implications: The thermal conductivity of metallic glasses is necessary to calculate cooling rates during the 
fabrication of bulk metallic glasses. That are very important properties. These properties are indispensable for example in a 
computer simulation of a solidification process. 
Originality/value:  Up to now there is very poor knowledge about thermal conductivity measurements of metallic glasses. 
There is not many references about this matter. There is no information about the thermal conductivity dependence on 
samples dimensions of metallic glasses. 
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1.63 
Topography and the structure of the surface of polyamide - glass composites after the ageing process 
Pusz A. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland), Michalik K. (Gliwice, Poland) 

Purpose: 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 
structure of thermoplastic materials changes 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 structure 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 the absorbency of artificial saliva was performed on standardized samples 
according to the norm. Samples were dried off to fixed mass, and then they were soaked in artificial saliva. Three 
temperatures of examination were applied 20ºC, 35ºC and 50ºC. 
Findings: 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 will be tested. 
Originality/value:  Applying strengthened thermoplastics with glass fibre on dentures is a new look at materials applied in 
dentistry. 

 
1.64 
Alumina-Ti(C,N) ceramics with TiB2 additives 
Putyra P. (Cracow, Poland), Podsiadlo M. (Cracow, Poland), Smuk B. (Cracow, Poland) 

Purpose: The aim of the study presented in this article is to determine the effect of TiB2 addition on the selected properties 
of ceramic tool materials. The effect of titanium diboride additives on the density, porosity, Young’s modulus and Vickers 
hardness of Al2O3-Ti(C,N) matrix ceramics was determined. 
Design/methodology/approach: Al2O3-Ti(C,N) ceramics with TiB2 addition were sintered by SPS method. Materials for 
SPS sintering were pressed in graphite die with pressure of 35 MPa. The max. pressure was obtained after 10 minutes. Sinter 
process was operated in nitrogen atmosphere. Density, Vickers hardness and Young’s modulus was determined for these 
materials. The materials were also subjected to tribological analysis. The results were compared with the properties of Al2O3-
Ti(C,N) matrix material. 
Findings: The use of SPS-method in the production of ceramic materials is possible reduce sintering temperature and 
sintering time. Depending on the TiB2 additives used, the relative density values of individual materials were in the range of 
94.4% to 97.7%. Young’s modulus values for these materials were in the range of 392 GPa to 414 GPa, and Vickers 
hardness in the range of 1966 to 2225 HV1. The results of tribological analysis showed a friction coefficient value for the 
matrix material of 0.51. For the other materials, the friction coefficient values were in the range 0.31 to 0.49. 
Practical implications: Ceramic materials with the addition of titanium diboride may be used in cutting tools. Study of the 
composition and production technology of such tools allows for the minimisation of the use of liquid cooling lubricants in 
the machining process and the achievement of higher cutting speeds. 
Originality/value:  Titanium diboride additives were added to the structure, resulting in a reduced coefficient of friction, 
which was measured at between 61% and 96% of the base material coefficient. 
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1.98 
Structure and properties of copper deformed by severe plastic deformation methods 
Richert M. (Cracow, Poland), Richert J. (Cracow, Poland), Hotlos A. (Cracow, Poland), Pachla W. (Warsaw, Poland), 
Skiba J. (Warsaw, Poland) 

Purpose: The main object of this study is to establish the influence of severe plastic deformation on the microstructure 
evolution and properties of polycrystalline copper Cu99.99. 
Design/methodology/approach: Polycrystalline copper Cu99.99 was deformed by cyclic extrusion compression (CEC), 
equal channel angular pressing (ECAP) and hydrostatic extrusion (HE). Additionally the combination of these methods were 
applying to the sample deformations. The microstructure and properties of samples after different kinds of severe mode of 
deformations (SPD) were examined and compared as well as their properties. The microstructure was investigated by optical 
(MO) and transmission electron microscopy (TEM). The microhardness was measured by PMT3 microhardness tester. 
Findings: It was found that increase of deformation diminishing the microstructure and leads to the increase of 
microhardness of samples. 
Practical implications: The results may be utilized for determination of a relation between microstructure and properties of 
the copper deformed in the severe plastic deformation process. 
Originality/value:  The results contribute to evaluation properties of the polycrystalline copper deformed to very large 
strains exerting the typical range of deformations. 

 
1.168 
Contribution to some aspects of the technological challanges in the production of metallic foams 
Robert M.H. (Campinas, Brazil) 

The great majority of metallic foams is produced by foaming of the metal in the liquid state. Gaseous bubbles are formed in 
the liquid metal usually by dissociation of appropriate elements added to the material or by super-saturation of the liquid 
with a gaseous phase. The foaming agents are usually added in solid form directly to the liquid or are mixed with metal 
powders, compacted by mechanical work and then heated to high temperatures. 
The quality of the foam depends on the foaming control: bubbles content, their dimensions, distribution in the liquid and 
during solidification of the metal, etc. A serious phenomenon that can jeopardize the quality of the foam is the liquid 
drainage due to gravity. 
Some aspects of the difficulties involved in metallic foams production are discussed and some alternatives to minimize or 
even to eliminate them are presented: more controllable processing and better quality of products may be achieved by using 
semi-solid technology and high energy milling. Moreover, low cost material can be produced from recycled material. Some 
results on alternative processing routes for Aluminium foams are presented. 

 
1.148 
Mechanical properties of polyamide matrix composites filled with coal-modified titanates 
Rojek M. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland), Suchon L. (Gliwice, Poland), Wrobel G. (Gliwice, Poland) 

Purpose: This article presents the influence of the type of coal surface modifier on mechanical properties of polyamide 6 
filled with hard pulverized coal. 
Design/methodology/approach: Before preparing compositions, pulverised filler surface was modified with coupling 
agents. The composite of polyamide 6 and modified hard coal was compounded using a twin-screw extruder. A blend was 
granulated and later test samples were performed on injection moulding machine. 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 didn’t have significant 
effect on mechanical properties of polyamide/hard coal composites. 
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Research limitations/implications: Applied compounding procedure did not allow to achieve good compositions 
homogenisation. A new method is planned to be applied 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. 

 
1.190 
Improvement of production processes and the requirement 
Roszak M. (Gliwice, Poland) 

Purpose: Management of production processes it’s the key factor to the requirements of ISO 9001 standard. The article 
presents the author's view on improving manufacturing processes based on requirements of the ISO 9001 standard. 
Design/methodology/approach: The issue of improvement is very extensive. The paper presents an approach to improve 
production processes based on requirements of the ISO 9001 standard.  
Findings: In the paper examples of the benefits of implementing a quality management system based on the standard ISO 
9001 were presented regarding to the improvement of production processes.  
Research limitation/applications: Analysis presented in this work may provide a basis for modifying the approach of 
organizations to improve their production processes by applying methodology of the standard ISO 9001.  
Originality/value:  In the paper author presented the results of the interpretation method of requirements of included in the 
ISO 9001 standard regarding to the management of production process. 

 
1.73 
Construction and technology similarity 
Rzasinski R. (Gliwice, Poland), Gendarz P. (Gliwice, Poland) 

Purpose: The main aim of study is to present the theory of construction similarity and technology. The theory of similarity 
is based on the theory of physical similarity. Model in the theory of similarity of construction and technology is construction 
and technology standard. 
Design/methodology/approach: The essence of this theory is to choose such constructional features of the new designed 
construction to obtain the identical states: physical, stereo mechanical or simple like in the standard construction However, 
in creating new technologies to obtain the same technological conditions: cutting power, cutting forces and cutting 
performance as standard technology. 
Findings: Elaborated methodology aim to identify similarities in the way of semi-automated construction and technology. 
Features are determined for the items stored in the form of series of construction and technology types. 
Research limitations/implications: Analysed methods develop algorithmisation of engineers and technologists environment 
and support integration with the process of preparation the production. 
Practical implications: Described methods were being developed on practical examples of creating the series of types of 
hydraulic cylinders used in mining. 
Originality/value:  Method of the constructional similarity, technological similarity presented in the paper are basis of 
selection of design features in the process of series of types and module systems of constructions and technology creating. 
All of these methods support intensive development of the types of technical features and affect on their competitive on the 
ready market. 
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Numerical simulation of the alloying elements effect on steels’ properties 
Sitek W. (Gliwice, Poland), Trzaska J. (Gliwice, Poland) 

Purpose: The goal of the research carried out was evaluation of alloying elements effect on high-speed steels hardness and 
fracture toughness and austenite transformations during continuous cooling of structural steels. 
Design/methodology/approach: Multi-layer feedforward neural networks with learning rule based on the error 
backpropagation algorithm were employed for modelling the steels properties. Then the neural networks worked out were 
employed for the computer simulation of the effect of particular alloying elements on the steels’ properties. 
Findings: Obtained results show that neural network are useful in evaluation of synergic effect of alloying elements on selected 
materials properties when classical investigations’ results do not provide evaluation of the effect of two or more alloying elements. 
Practical implications: Numerical simulation presented in the work, based on using the adequate material models may 
feature an alternative for classical investigations on effect of alloying elements on steels’ properties. 
Originality/value:  The use of the neural networks as an tool for evaluation of the chemical composition effect on steels’ 
properties. 

 
1.12 
Influence of casting velocity on surface resistivity of epoxy-hard coal graded composites 
Stabik J. (Gliwice, Poland), Chomiak M. (Gliwice, Poland) 

Purpose: of this paper was to describe electrical properties of epoxy-hard coal functionally gradient polymeric materials. The 
experimental part describes preparation of the cylindrical samples of the polymeric gradient material by centrifugal casting method. 
Influence of casting velocity on electrical surface resistance and surface resistivity was measured and analysed. 
Design/methodology/approach: The specimens were prepared using centrifugal casting method. Composites with epoxy 
resin as a matrix and with respectively 3; 4.32; 7.5; 10.68 and 12%vol of two hard coal types 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 radial 
direction with different content and type of conductive component (hard coal). First, specimen’s diameter was measured and 
electrical resistivity was tested. Next, outer layer with thickness about 0,1 mm was removed by turning and electrical 
measurements performed. The procedure was repeated for all subsequent layers. 
Findings: The experimental results demonstrated that casting velocity have pronounced influence on 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: The generated graded structure could be controlled only in limited extend by varying 
rotation speed and material characteristics of components, such as hard coal content and particles size and shape. 
Originality/value:  Hard coal particles were distributed in epoxy resin by centrifugal casting method in order to create 
functionally graded materials (FGMs). At present, no information is available on the influence of the casting velocity on the 
electrical properties of these composites. This paper is original also because in the research programme electrical properties 
of new type of polymeric gradient composites were tested and presented. 

 
1.69 
Magnetic properties of polymer matrix composites filled with ferrite powders 
Stabik J. (Gliwice, Poland), Chrobak A. (Katowice, Poland), Haneczok G. (Katowice, Poland), Dybowska A. (Gliwice, Poland) 

Purpose: The aim of this paper was to present magnetic properties research results of polymer matrix composites. The 
influence of the kind of fillers and amount of fillers on the magnetic properties of the composites was studied and is 
presented in this paper. 
Design/methodology/approach: Epoxy resin filled with three different amounts (15%, 25% and 35%vol.) of filler and three 
kinds of ferrite powders were prepared by gravitational casting in order to obtain gradient polymer matrix composites. 
Magnetic properties of polymeric composites were measured by SQUID magnetometer (MPMS XL7 Quantum Design). All 
measurements were carried out in the temperature 300 K and magnetic field up to 7 T. 
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Findings: The research findings showed that addition of ferrite powders to epoxy resin caused increased values of magnetic 
remanence. Moreover it was observed that the higher values of remanence were for polymer composites with anisotropic 
filler than that with isotropic. 
Research limitations/implications: Presented studies have been limited to the content of 35%vol. of filler because of 
difficulties with casting of higher filled composites. Higher value of filler content caused dramatic increase of viscosity. 
Practical implications: Magnetic composites with different content of magnetic filler are still investigated by scientists in 
order to improve magnetic properties of composite materials, which are used in various industries. 
Originality/value:  Presented results of magnetic properties dependence on content and type of filler of new gradient 
polymer matrix composites are novel and original. 

 
1.117 
Carbon materials as fillers for polymer matrix composites 
Stabik J. (Gliwice, Poland), Rojek M. (Gliwice, Poland), Suchon L. (Gliwice, Poland), Mrowiec K. (Gliwice, Poland) 

Purpose: Paper presents different types of carbon materials used as modifiers for polymer matrix composites. The article 
contains summary description of the available varieties of carbon materials from brown and hard coal to the carbon 
nanotubes and fullerenes. 
Design/methodology/approach: The aim of the publication is to present different forms of carbon materials, their origins 
and ways of creation. Paper summarizes also basic properties and possible applications of carbon materials as components of 
engineering polymeric composites. 
Findings: Paper especially focuses on types of hard coal (mine coal) as potential fillers for polymers. These materials and 
their properties and applications were studied in detail by the authors in previous researches. 
Research limitations/implications: Analysis of the literature and authors' own research results indicate that carbon 
materials as fillers can essentially improve many different properties of polymer matrix composites but still have to be 
extensively searched to fully evaluate their characteristics and possible applications. 
Practical implications: Particular attention should be directed to the use of mined coal as a properties modifier of polymers 
because of its interesting properties, low prize and availability in Poland.  
Originality/value: New types of carbon materials as polymer fillers, their properties and application possibilities are 
presented. 

 
1.132 
Epoxy resins and low melting point alloy composites 
Stabik J. (Gliwice, Poland), Wierzbicki L. (Gliwice, Poland) 

Purpose: The goal of this work was to describe manufacturing process of polymer matrix composite materials reinforced 
with Wood’s alloy particles and to observe changes of structure. 
Design/methodology/approach: Polymer matrix composite materials reinforced with the Wood’s alloy particles fabricating 
method was developed during the investigations, making it possible to obtain materials with good mechanical, electrical and 
thermal properties . Microscopic examination of samples cross- sections in order to search structure of prepared composite 
materials was done. 
Findings: The influence of the processing conditions on structure of Wood’s alloy-epoxy composite was observed using 
microscopic images. 
Research limitations/implications: Presented research was limited to composites in the form of thin film. 
Practical implications: Conducted research programmes concerning these materials show their applications possibilities. 
Polymer composites with low content of a metallic filler can form materials with high thermal conductivity and mechanical 
strength higher than polymeric matrix. 
Originality/value:  Polymer composites with metallic, low-melting alloys constitute poorly explored group of polymer 
composites. Most literature describe composites of low-melting-temperature alloys and thermoplastics matrix. Authors of this 
paper made an attempt to develop composite with thermosetting matrix. Heating was applied to melt metallic alloy but in this 
same time to cure epoxy resin. 
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1.32 
The influence of different steering systems on a wheel slip 
Stajnko D.S. (Maribor, Slovenia), Berk P.B. (Maribor, Slovenia), Mursec M.B. (Maribor, Slovenia), Vindis P.V. (Maribor, 
Slovenia) 

Purpose: Modern and advanced mountain tractor allows four different modes of steering wheels: front wheels, back wheels, 
four wheels and crab steering. The current paper presents the impact of different ways of steering to control the slip in the 
work transverse on the steep hill slope (39.08%).  
Design/methodology/approach: For each mode of steering eight measurements were made; four measurements at a 
forecasted speed of 0.69 m/s and four measurements at a speed of 1.39 m/s. During the two of four measurements the 
travelling direction was from the left to the right, and vice versa. 
Findings: The measured slip depended significantly on the steering system, while the driving direction did not cause any 
differences in the slip.  
Research limitations/implications: The experiment results presented herein can be applied only with the similar mountain 
tractors, which allows four different modes of steering wheels. Additional limitation represents the working polygon and the 
growing conditions of grass. 
Practical implications: The crab – steering resulted in the smallest slip (5.96 %) at the average driving speed of 1.08 m/s. 
When steering with all four wheels, the slip at the average speed of 1.03 m/s increased to 7.27 %. The biggest slip was measured 
when steering with only front wheels was applied. In this case the slip was 8.07 % at the average speed of 1.01 m/s.  
Originality/value:  The findings from our experiments indicated that it is very useful to have all wheels steering tractor when 
working on step slope, because it is grass friendly, offers bigger agility of tractor and improve the safety of the operator. 

 
1.84 
Hydrogen storage alloys prepared by high-energy milling 
Staszewski M. (Gliwice, Poland), Sierczynska A. (Poznan, Poland), Kaminska M. (Gliwice, Poland), Osadnik M. (Gliwice, 
Poland), Czepelak M. (Gliwice, Poland), Swoboda P. (Poznan, Poland) 

Purpose: The aim of this work was to investigate an efficiency of high-energy milling, as a method to obtain hydrogen 
storage alloys with good properties. 
Design/methodology/approach: Two classes of the alloys were studied: AB2 type with atomic composition of 
(Ti0.5Zr0.5)(V0.68Mn0.68Cr0.34Ni0.7) and AB5 type with atomic composition of (Ce0.63La0.37)(Ni3.55Al 0.3Mn0.4Co0.75).The materials 
were prepared by arc melting and initially pulverized and afterwards subjected to wet milling process in a planetary mill. 
Findings: Both initially obtained alloys had proper, single phase structure of hexagonal symmetry. However their elemental 
composition was greatly inhomogeneous. High-energy milling causes both homogenization of the composition and severe 
fragmentation of the powder particles, which after milling have mean diameter of about 3 µm (AB2 alloy) and below 2 µm (AB5 
alloy). The morphology of obtained powders reveals that they tend to form agglomerates consisting of large number of crystallites. 
Mean crystallite sizes after milling are of about 4.5 nm and of 20 nm, respectively. The specific surface of the powders, measured 
using BET method, equals 8.74 m2/g and 2.70 m2/g, respectively. 
Research limitations/implications: The results provide the information on the possibility of obtaining hydrogen storage 
alloys by high-energy milling and on the transformations taking place as a result of this process. 
Practical implications: The obtained powders can be used to produce the elements of hydrogen-nickel batteries and fuel cells, 
providing improved properties; especially extreme rise of the specific surface of the hydrogen storage material, in compare to 
the standard methods. 
Originality/value:  New method for preparation of hydrogen storage alloys by means of high-energy milling technique has been 
successfully tested. 

 
1.147 
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Multi objective optimization of wear resistant TiAlN and TiN coatings deposited by PVD techniques  
Szparaga L. (Koszalin, Poland), Ratajski J. (Koszalin, Poland), Zarychta A. (Gliwice, Poland) 

Purpose: The goal of this paper is to determine, the optimal layer thickness of deposited coatings, in respect of thermal 
strain and stresses. 
Design/methodology/approach: For physical modelling purposes Cr, TiN and TiAlN layers were treated as a continuous 
medium, so the physical phenomena, occurring in the coating, are modelled based on a classical theory of stiffness. Computer 
model of the object (coating + substrate) describing strains and thermal stresses states in layers, after deposition process, was 
created using FEM method. 
Findings: The decisional objectives, based on various stresses fields in deposited coating, were defined. The set of optimal 
TiAlN and TiN layer thickness, in respect to created decision objectives was determined. Also method of optimal solutions 
set analysis, based on multidimensional, Euclidean metric was created. 
Research limitations/implications: There is a need to consider creation of a certain class of selection functions, as a 
standard, which will help to choose the optimal set of solutions - obtained in different multi objective optimization 
procedures. Of course, new and more detailed physical and mathematical models of the PVD processes are required. 
Practical implications: Proposed multi objective optimization procedure will become a component of the PC software in 
future, which will make design process of hard, wear resistant coatings architecture possible. 
Originality/value:  Insertion of the base layer, below TiAlN and TiN tiers, was proposed, whose occurrence is reflected by 
the continuous change of the physical and chemical properties, across the coating thickness. Also method of optimal 
solutions set analysis, based on multidimensional, Euclidean metric was created. 

 
1.99 
Effect of Al additions and heat treatment on corrosion properties of Mg–Al based alloys 
Tanski T. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Purpose: In this paper there is presented the corrosion behavior of cast magnesium alloys in as cast state and after heat 
treatment. 
Design/methodology/approach: The following results concern scanning electron microscopy investigations in the SE as 
well BSE observation mode, for better phase contrast results, also qualitative microanalysis was applied for chemical 
composition investigations of the surface. Pitting corrosion resistance was carried out using the potentiodynamic 
electrochemical method (direct current), based on anodic polarisation curve. Based on the achieved anodic polarisation 
curves, using the Tefel extrapolation method near to the corrosion potential, the quantitative data were determined, which 
describe the electrochemical corrosion process of the investigated alloys: value of the corrosion potential Ecor (mV), 
polarisation resistance Rp (kΩ/cm2), corrosion current density icor (µA/cm2), corrosion rate Vp (mm/year) as well the mass 
loss Vc (g/m2). 
Findings: Surface morphology of the samples after corrosion test performed after and before heat treatment show irregular 
shaped pinholes and numerous cracks on the material surface layer. 
Research limitations/implications: The applied cooling rate and alloy additions seems to be a good compromise for 
properties and microstructures, nevertheless further tests should be carried out in order to examine different cooling rates and 
parameters of solution treatment process and aging process. 
Practical implications: Investigation results concerning the surface layer presents some interesting findings connected to 
the layer morphology, which can be of high interest for practical application for the reason of better layer quality as well as 
surface layer properties. Limitation of surface damage including irregular shaped pinholes and numerous cracks is of very 
high importance for decreasing the influence of pitting corrosion onto the surface layer corrosion resistance in very width 
range o applications. 
Originality/value:  The value of this paper is to define the influence of heat treatment parameters and aluminium addition on 
corrosion resistance properties of magnesium-aluminium cast alloys. 

 
1.7 



 
94 Achievements of Mechanical and Materials Engineering AMME’2011 

 

 
 

Machinability of hard stainless steel and alloy steel using PCBN tools 
Thamizhmanii S. (Parit Raja, Malaysia) Sulaiman (Parit Raja, Malaysia) 

Purpose: of this paper was to find out the machinability of two hard materials – AISI 440 C martensitic stainless steel and 
SCM 400 alloy steel. It was analysed by measuring surface roughness, tool wear, cutting force and specific cutting pressure  
Design/methodology/approach: The approach was adopted using various operating parameters like cutting velocity, feed 
rate and a constant depth of cut. The results were obtained using various measuring instruments like surface roughness tester, 
dynamometer, scanning electron microscope.  
Findings: Machinbaility of materials was easy in machining SCM 440 alloy steel than AISI 440 C stainless steel. Analysis 
was done by having low specific cutting pressure, low tool wear and low surface roughness.  
Research limitations/implications: The research limitations on research was due to fast wear of tools while machining 
stainless steel than alloy steel even the same hardness was maintained.  
Practical implications: More number of experiments could not conduct due to fast tool wear.  
Originality/value : The materials used in this experiment were not used by most of the researcher. The results obtained can 
be used by the other researcher and may be references.  

 
1.175 
Research highligths of sheet metal testing by hydraulic bulging 
Tomov B. (Rousse, Bulgaria), Gagov V. (Rousse, Bulgaria), Yankov E. (Rousse, Bulgaria), Radev R. (Rousse, Bulgaria) 

Purpose: The aim of this paper is to outline the mechanical conditions when sheet metals are tested by hydraulic bulging as 
a research background for analysis of the experimental results. 
Design/methodology/approach: The methodology adopted for this investigation consists in application of the engineering 
plasticity to a general description of the sheet bulge deformation under lateral hydraulic pressure. 
Findings: Governing differential equations of hydraulic sheet bulging are found and the current thickness over the bulged 
dome of the deformed diaphragm is expressed in terms of loading and geometric parameters. 
Research limitations/implications: The mathematical treatment is limited here to the cases of axial symmetry which 
assumes that planar isottropic sheet metals are bulged into circular die apertures. 
Practical implications: Experimental results and other computational models can be analysed in more details comparing 
them with the derived general mathematical expression. 
Originality/value:  The mechanical state of the sheet bulging is analysed in more general way without any restrictions to the 
loading rate and to the hydraulic pressure distribution. 

 
1.74 
Multi-equipment condition based maintenance optimization by multi-objective genetic algorithm 
Valcuha S. (Bratislava, Slovakia), Goti A. (Mondragon, Spain), Uradnicek J. (Bratislava, Slovakia), Navarro I. (Mondragon, 
Spain) 

Purpose: This paper deals with the optimization of the condition based maintenance (CBM) applied on manufacturing 
multi-equipment system under cost and benefit criteria. 
Design/methodology/approach: The system is modeled using Discrete Event Simulation (DES) and optimized by means of 
the application of a Multi-Objective Evolutionary Algorithm (MOEA). 
Findings: Solution for the joint optimization of the condition based maintenance model applied on several equipment has 
been obtained. 
Research limitations/implications: The developed approach has been successfully applied to the optimization of condition 
based maintenance activities of a hubcap production system composed by three plastic injection machines and a painting 
station, for management decision support. 
Originality/value:  This paper provides a solution for the joint optimization of CBM strategies applied on several 
equipments. 
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1.51 
Artificial neural networks and evolutionary algorit hms in engineering design 
Velsker T. (Tallinn, Estonia), Eerme M. (Tallinn, Estonia), Majak J. (Tallinn, Estonia), Pohlak M. (Tallinn, Estonia), 
Karjust K. (Tallinn, Estonia) 

Purpose: Purpose of this paper is investigation of optimization strategies eligible for solving complex engineering design 
problems. An aim is to develop numerical algorithms for solving optimal design problems which may contain real and 
integer variables, a number of local extremes, linear- and non-linear constraints and multiple optimality criteria. 
Design/methodology/approach: The methodology proposed for solving optimal design problems is based on integrated use 
of meta-modeling techniques and global optimization algorithms. Design of the complex and safety critical products is 
validated experimentally. 
Findings: Hierarchically decomposed multistage optimization strategy for solving complex engineering design problems is 
developed. A number of different non-gradient methods and meta-modeling techniques has been evaluated and compared for 
certain class of engineering design problems. The developed optimization algorithms allows to predict the performance of 
the product (structure) for different design and configurations parameters as well as loading conditions. 
Research limitations/implications: The results obtained can be applied for solving certain class of engineering design 
problems. The nano- and microstructure design of materials is not considered in current approach. 
Practical implications: The methodology proposed is employed successfully for solving a number of practical problems 
arising from Estonian industry: design of car frontal protection system, double-curved surface forming process modeling, 
fixings for frameless glazed structures, optimal design of composite bathtub (large composite plastics), etc. 
Originality/value:  Developed numerical algorithms can be utilised for solving a wide class of complex optimization 
problems. 

 
1.61 
Some remarks on the methodologyand e-learning tools used in the TQM course 
Walasek T.A. (Czestochowa, Poland), Kucharczyk Z. (Czestochowa, Poland), Morawska-Walasek D. (Czestochowa, Poland) 

Purpose: In the present paper the process of preparation and delivery of an on-line course on Total Quality Management has 
been described. The course was created using various rapid e-learning tools. It has been delivered since 2004 in the Institute 
of Metal Forming, Quality Engineering and Bioengineering of the Częstochowa University of Technology. 
Design/methodology/approach: The paper presents the impressions and findings from the 6 years of teaching the TQM 
course with support of on-line tools and techniques. Up till now over 1200 regular, extramural and post-diploma students 
have taken the course, all of them on a voluntary basis. Open Source Moodle has been used as the Learning Management 
System. Some remarks on the authoring tools, including rapid e-learning tools, as well as the methodology and didactics of 
e-learning have been given. 
Findings: The use of rapid e-learning tools caused a significant decrease in time and workload during the preparation of e-
content as well as an increase in their visual and methodological value. Students surveyed in questionnaires clearly indicate 
the need to use distance learning in the study process. Combining face-to-face and distance learning is called blended 
learning and the literature recognizes it as the most effective way of study. 
Research limitations/implications: The application of rapid e-learning tools resulted in a shorter time and a smaller amount 
of work needed for preparation of an e-course. Yet, none of the tools can replace a proper methodological construction of a 
course. Further research aims at developing a set of good methodological practices for e-teachers. 
Originality/value:  The use of e-learning tools and techniques in the TQM course has made studying more attractive. It also 
made it available to a greater number of students. Rapid e-learning tools allow teachers to create visually attractive e-
materials in a reasonably short period of time and without too much strain on their part. 

 
1.62 
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Assuring quality of an e-learning project through the PDCA approach 
Walasek T.A. (Czestochowa, Poland), Kucharczyk Z. (Czestochowa, Poland), Morawska-Walasek D. (Czestochowa, Poland) 

Purpose: The aim of the paper is to present the methodology used to manage an extensive e-learning project at the 
Czestochowa University of Technology. Systematic and generic methodology was used to assure quality and homogeneity of 
the implemented on-line courses. 
Design/methodology/approach: The PDCA based model for managing the e-learning project has been presented. The model 
was successfully used to plan, describe, create, implement and evaluate 28 on-line courses. Documents designed in accordance 
with the Deming’s cycle were used to ensure that the courses are of high quality and fulfil the criteria of the University standards. 
Findings: The discussed model proved highly effective in obtaining the quality project aims. The model was created, tested 
and evaluated during the two-year-long project and resulted in the implementation of 28 e-learning courses in three faculties: 
Mechanics and Machine Building, Environmental Engineering and Computer Sciences. 
Research limitations/implications: Having been tested and used on a small scale, the model is currently being incorporated 
into the whole University. Teachers report that the process of creating the documents is highly time-consuming. Attempts are 
being made to make the process less demanding by, for example, creating user-friendly forms in both: Word Macros (Visual 
Basic) and Web Based interactive tools. 
Practical implications: One of the most difficult issues observed was quality assurance. It is usually obtained by review and 
evaluation processes carried out at least twice. The proposed methodology proved highly efficient. Although the courses are 
unique and individual, they are also very homogeneous and methodically uniform. 
Originality/value:  The methodology described in the paper is based on the Crosby’s philosophy (right first time) and uses 
the PDCA cycle as the tool. It can be used by e-learning project managers either at educational or business enterprises. 

 
1.154 
Corrosion resistance of AZ31 alloy after plastic working in NaCl solutions 
Walke W. (Gliwice, Poland), Przondziono J. (Gliwice, Poland), Hadasik E. (Gliwice, Poland), Szala J. (Katowice, Poland), 
Kuc D. (Katowice, Poland) 

Purpose: The purpose of the study was to assess corrosion resistance of magnesium alloy AZ31 (Mg-Al-Zn alloy) after 
plastic working in NaCl solutions. It presents currently applied methods of magnesium alloys plastic working. Basic groups 
of magnesium alloys that are used for plastic working have been discussed. 
Methodology: Corrosion tests of AZ31 alloy were carried out in solution with concentration of 0.01 – 2 M NaCl with application 
of the system for electrochemical tests VoltaLab®PGP201. Resistance to electrochemical corrosion was evaluated on the ground of 
registered anodic polarisation curves by means of potentiodynamic method. Immersion tests were carried out in NaCl solutions in 
the time of 1 – 5 days. Scanning microscopy enabled to present microstructure of AZ31 after immersion tests. 
Findings: Results of all carried out tests explicitly prove deterioration of corrosion properties of magnesium alloy AZ31 
with the increase in molar concentration of NaCl solution. 
Practical implications: It was determined that irrespective of molar concentration of NaCl solution pitting corrosion was 
found in the tested alloy. It proves that application of protective coating on elements made of the tested alloy is necessary. 
Originality/value: . Literature gives the results of corrosion tests with reference to cast alloy AZ31. Tests of corrosion 
resistance of hot rolled AZ31 in chloride solutions have been made for the first time. 

 
1.79 
Proposal of welding methods in terms of the amount of oxygen 
Wegrzyn T. (Katowice, Poland) 

Purpose: Purpose of this paper is to remind proposals for welding processes classification in terms of oxygen in WMD 
(weld metal deposit), and confirmation of that concept after further 12 years of new research and results. 
Design/methodology/approach: Welds were obtained with various oxygen content. There were investigated properties of 
WMD, especially metallographic structure, toughness and fatigue strength of welds with various oxygen amount. The 
connection between the properties of welds with the content of oxygen in WMD were carried out. 
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Findings: Demonstrated that oxygen content in WMD has an important influence on metallographic structure, especially on 
the percentage of acicular ferrite in weld. The preferred structure improves the mechanical properties of welded joints. 
Research limitations: The research results indicate that oxygen content in steel welds should be limited. Subsequent 
researchers could find more precisely the most beneficial oxygen amount in the welds in terms of the amount of acicular 
ferrite in welds. 
Practical limitations:  To obtain welds with the best properties should be chosen suggested low-oxygen process. It is therefore 
suggestion to use much more basic electrodes than rutile for steel welding. 
Originality/value:  Proposal of welding methods in terms of oxygen content in welds was given 12 years ago, however still 
it is not very popular. New researches and results could prove that it is very important and original proposal. 

 
1.40 
Influence of processing conditions on strength of plastic parts produced with gas assisted injection moulding method 
Werner K. (Czestochowa, Poland), Stachowiak T. (Czestochowa, Poland) 

Purpose: An article is supposed to show an influence of processing industry and gas assisted injection moulding into plastic 
parts on its durability conditions. The main goal of the article is to calculate the characteristics of geometrical sections 
described as the durability of bending index. 
Design/methodology/approach: in the article presents an influence of the most valuable parameters of the process like the 
temperature of injected material, an over time of injection material faze on gas injection and time of gas injection on plastic 
moulding durability on bending process. The research was made till the deflection was equal 5 mm. The results of the 
durability index of bending process were compared with the results of bending force measurement. 
Findings: The result of all researches was comparison of an influence of material and gas injection conditions on plastic 
moulding durability in bending process and value of bending force used to gain the deflection equal 5 mm. 
Research limitations/implications: All the researches were just limited to the one type of material - it was a copolymer 
polipropylene – ethylene. The plastic moulding in shape of proms equipment were made using technology of gas injection 
moulding. The researches were made according to the research plan, included extreme value of manufacturing parameters. 
Practical implications: Conducted researches give an information about temperatures of injected material and an over times 
and gas injection on plastic moulding durability in bending process. An exact selection of those parameters allow to gain 
plastic mouldings with satisfied quality and durability properties. 
Originality/value:  The process of gas assisted injection moulding is a modern technology that gives possibility of getting an 
empty plastic mouldings. This process, as it is incredibly dynamic, has not been well known or written about yet. 

 
1.118 
Reconstruction of thin films polyazomethine based on microscopic images 
Weszka J. (Gliwice, Poland), Szindler M. (Gliwice, Poland), Sliwa A. (Gliwice, Poland), Hajduk B. (Gliwice, Poland), 
Jurusik J. (Zabrze, Poland) 

Purpose: The aim of this paper was to investigate changes in surface morphology of thin films of polyazomethine PPI. Thin 
films were prepared using low-temperature chemical vapor deposition (CVD) method. 
Design/methodology/approach: The changes in surface topography was observed by the atomic force microscope AFM 
and scanning electron microscope SEM. The results of roughness have been prepared in the software WSxM NanoTec 
Spanish company. 
Findings: Results and their analysis allow to conclude that the transporting gas, which is an important factor in technology 
has a significant influence on surface morphology of thin films poliazomethine PPI. 
Known polyazomethine electrical properties and the possibility of obtaining a uniform thin layer show that it can be good 
material for optoelectronic and photovoltaic application. 
Practical implications: Known polyazomethine electrical properties and the possibility of obtaining a uniform thin layer 
show that it can be good material for optoelectronic and photovoltaic application. 
Originality/value:  The paper presents some researches of polyazomethine thin films deposited by low-temperature chemical 
vapor deposition on glass BK7. 
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1.103 
Thermal diffusivity measurements of selected fiber reinforced polymer composites using heat pulse method 
Wrobel G. (Gliwice, Poland), Pawlak S. (Gliwice, Poland), Muzia G. (Gliwice, Poland) 

Purpose: The objective of this paper was to examine the effect of fiber content on the thermal diffusivity in selected fiber 
reinforced polymer composites. The influence of fiber type on the thermal diffusivity was also considered and discussed. 
Design/methodology/approach: The experiments have been performed using a heat pulse method for the thermal diffusivity 
measurements of engineering materials. For the purpose of the present study, two different types of composite materials with 
glass or aramid fiber and with different fiber content were prepared. 
Findings: For the GFRP composites, the obtained results indicate that the higher is glass fiber content the higher is the 
thermal diffusivity value. These results shows a linear relationship between fiber content and thermal diffusivity. In the case 
of KFRP composites, the thermal diffusivity decreases marginally with an increase of fiber content. 
Research limitations/implications: Due to the relatively high thickness of investigated specimens, in comparison with 
standard specimens for thermal diffusivity measurements, the obtained values of thermal diffusivity are affected by several 
factors, e.g. heat losses or temperature-dependent thermo-physical properties. This indicates that the real quantity determined 
inthe present study, was, so-called, apparent thermal diffusivity. 
Practical implications: The method applied in this work allows to obtain quantitative results, which would be satisfactory to 
industrial or laboratory applications in the field of non-destructive testing of composite materials. 
Originality/value:  The method initially proposed by Parker et al. in 1961 for the thermal diffusivity measurements of 
homogeneous solids was successfully applied to determine the thermal diffusivity of non-homogeneous glass and aramid 
fiber reinforced polymer composites. 

 
1.125 
Bimetallic layered castings alloy steel – grey cast iron 
Wrobel T. (Gliwice, Poland) 

Purpose: In paper is presented technology of bimetallic layered castings based on founding method of layer coating directly 
in cast process so-called method of mould cavity preparation. 
Design/methodology/approach: Prepared bimetallic layered castings consist two fundamental parts i.e. bearing part and 
working part (layer). The bearing part of bimetallic layered casting is typical foundry material i.e. pearlitic grey cast iron, 
whereas working part (layer) is depending on accepted variant plates of alloy steels sort X6Cr13, X12Cr13, X10CrNi18-8 
and X2CrNiMoN22-5-3. The ratio of thickness between bearing and working part is 8:1. The verification of the bimetallic 
layered castings was evaluated on the basis of ultrasonic NDT (non-destructive testing), structure and macro- and 
microhardness researches. Moreover was made computer simulation of solidification of bimetallic layered casting in 
NovaFlow&Solid software. 
Findings: The results of studies and their analysis show efficiency of new, innovative technology of corrosion and heat 
resisting layered castings. 
Research limitations/implications: In further research, authors of this paper are going to application of different material on 
bearing part of bimetallic layered casting. 
Practical implications: Prepared bimetallic layered castings according to work out technology can work in conditions, 
which require from working surface layer of element a high heat resistance and/or corrosion resistance in medium for 
example of industrial water. 
Originality/value:  The value of this paper resides in new effective method of manufacture of heat resisting castings, mainly 
for lining of quenching car to coke production. 

 
1.26 
Inverter DC resistance spot weldability of 590MPa galvannealed steels for automotive applications 
Yoon H.J.Y. (Seoul, Korea), Kim D.C.K. (Incheon, Korea), Kang M.J.K. (Incheon, Korea) 
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Purpose: This study analyzes resistance spot weldability of coated and uncoated DP 590 steels. 
Design/methodology/approach: To compare the resistance spot weldability of coated (GAFC590, galvannealed) and 
uncoated(SPFC590) steels, tensile strength test and macro-section test were conducted for the resistance spot welds. 
Acceptable welding conditions were determined as a function of the resistance spot welding process parameters such as 
electrode force, welding time, and welding current. The lower limit of the welding lobe was the minimum shear tension 
strength for 590MPa-grade steel while the upper limit was determined whether or not expulsion was detected. 
Findings: Galvannealed steel required more welding current than uncoated steel. Acceptable welding current condition and 
welding lobe were changed depending on whether steel is coated or not.  
Research limitations/implications: This study is forced on inverter DC resistance spot weldability of 590MPa-grade steels 
for automotive application. 
Practical implications: This study confirms the weldability of galvannealed steel by comparing resistance spot weldability 
depending on whether or not the steels is coated. 
Originality/value:  This study analysed resistance spot weldability depending on whether or not steel sheets are coated, 
where SPFC590(uncoated steel) and GAFC590(galvannealed steel) were used. The required spot welding current for 
galvannealed steels was higher than the uncoated steel and welding lobes for coated and uncoated steels were determined. 

 
1.11 
State of cure evaluation by different experimental methods in thick rubber parts 
Zaimova D. (Sofia, Bulgaria), Bayraktar E. (Paris, France), Dishovsky N. (Sofia, Bulgaria) 

Purpose: The aims of this paper is to quantify the state of cure by different techniques (physico-chemical; mechanical; thermal; 
spectroscopic) on the thick elastomeric composites (rubber parts). An optimization is aimed from the experimental results. For this 
purpose, a detailed comparison is carried out with simulation for industrial applications. 
Design/methodology/approach: Comparison among the used experimental methods for measuring curing phenomenon is 
made by choosing the following criteria: destructivity, need of specific sample geometry, reversion detection, error and timing; 
validation the numerical simulation with experimental results; As a first step, test sheets were obtained from the rubber-based 
compound. Different methods (DSC, NMR, mass swelling, tensile test, compression set test, relaxation, hardness, shear stress 
etc.) were used to quantify the state of cure experimentally. The same techniques were applied for evaluating the state of cure in 
a thick part obtained from the tested compound. Then the results for the thick part were correlated with the results for the test 
sheets obtained by rheometer. Finally, a comparison was carried out among the used methods by several criteria. Also 
numerical data obtained for evolution of state of cure in the thick parts is compared by means of special software with the 
experimental data. 
Findings: Applications of different methods have given very successful results for measuring the state of cure in the test 
sheets. However, the present results showed that some of the mechanical methods (shear stress, stress-strain, compression set 
and relaxation) are not suitable for measuring the state of cure in thick parts but NMR, DSC, mass swelling and hardness are 
very suitable. 
Research limitations/implications: Certain test such as shear stress and Dynamic Scanning Calorimetry (DSC) give high 
values of error and don’t detect reversion. Additionally, a specific geometry of the specimen is needed for relaxation and 
tensile tests. 
Practical implications: Certain tests such as mass swelling, tensile and hardness test give very practical and reliable results 
for measuring the state of cure in rubber parts in industrial applications. 
Originality/value:  A good correlation has been found between numerical and experimental results which give the possibility 
to make a reliable prediction on the distribution of state of cure in thick parts. Mass swelling method has been adapted to this 
research conditions and this modified test gave better results than other used methods. 

 
1.109 
Changes in the structure of VM12 steel after being exposed to creep conditions  
Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Sroka M. (Gliwice, Poland) 

Purpose of this paper is to present the changes of structure in material components of the power station boiler after long-
lasting annealing made X12CrCoWVNbN12-2-2 (VM12) steel. 
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Design/methodology/approach: As a material for examination X12CrCoWVNbN12-2-2 steel was use in the form of a pipe 
φ355,6x35mm after long-lasting annealing and creeping at the temperature of 600 and 650°C over the time of up to 30 
thousand hours.  
Findings: The observations of changes in the image of the structure when the structure of VM12(X12CrCoWVNb12-2-2) 
steel was subjected to simultaneous influence of time, temperature and stress were carried out on the specimens after 
creeping. The analysis of phase composition of the release in VM12 steel in the input condition and after long-lasting 
annealing was carried out with the application of a diffractometer Philips PW 1140, using cobalt rays with the graphite 
monochrometer on the side of the deflected beam. 
Practical implications: The presented method can be used for evaluation and qualification of structural changes in power 
station boiler components operating in creep conditions. 
components operating in creep conditions. 
Originality/value:  The presented results of changes in the mechanical properties, structure and in the precipitation processes 
are applied to evaluation the condition of the elements in further industrial service. 

 
1.90 
Mechanical properties of polymer nanocomposites with diversified level of saturation of nanoparticles 
Bilewicz M.B. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

This paper focuses on microstructure of polymer composites obtained by injection moulding technique. Developing of 
microstructure was induced by melt polymer manipulated inside mold cavity. Shear rate, applied during in-mould processing 
after injection shot, leads to creating multilayer zone with enhanced mechanical properties (depending on combination of 
processing parameters). Addition of nano platelet filler improved fracture toughness of polymer nanocomposites. 
Polypropylene has been used as matrix material. For processing materials has been used injection moulding machine. 
Injection moulding process was divided into two stages, where first one consisted on conventional injection moulding - 
filling mould cavity and second one consisted on reciprocation movement of injected melt inside cavity. The microstructure 
of the moulded composites was characterised on polarized microscope and digitally analyzed by image analyzer. Different 
level of processing temperatures simultaneously with second stage affected strongly microstructure of investigated 
specimens. 
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1.33 
Development and evaluation of the load cell for human body damage evaluation 
Ito Y. (Obu, Japan), Kubota R. (Obu, Japan), Nemoto T. (Obu, Japan), Yamashita H. (Shinagawa, Japan), Okano H. 
(Shinagawa, Japan), Matsuura H. (Obu, 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.  
Methodology: 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 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: 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. 

 
1.75 
Mechanical behavior of cryogenically solidified aluminum-alloy (LM-13) reinforced with nano-ZrO 2 metal matrix 
composites (CNMMCs) 
Hemanth J. (Bangalore, Karnataka, India) 

Mechanical behavior of LM-13 aluminum alloy reinforced with different wt.% of nano-ZrO2 particles, solidified under various 
cryogenically cooled chills (at -80oC), cast using DMD (Dis-integrated Melt Deposition) technique followed by hot extrusion 
were investigated. The use of nano particles and cryogenic chilling enabled in strengthening mechanical properties of the 
composite. The size of the particles dispersed varies from 50-80 nm and amount of addition varies from 3 to 15 wt.% in steps of 
3 wt.%. Copper cryo end chills of thickness 25, 20, 15, 10 and 5 mm in which arrangements made to circulate liquid nitrogen 
were used to study the heat capacity of the chill on mechanical behavior of the composite developed. Microstructural studies of 
the nano-composite developed indicate that there is uniform distribution of the reinforcement in the matrix alloy with significant 
grain refinement and retention of residual porosity. Mechanical properties reveal that presence of nano- ZrO2 particles as 
dispersoid (up to 12 wt.%) and chill thickness (25 mm) has improved significantly the strength, hardness and fracture toughness 
with slight reduction in ductility as compared against the matrix alloy. Fractography of the specimens showed that the fracture 
behavior of matrix alloy has changed from ductile intergranular mode to cleavage mode of fracture. Finally heat capacity of the 
cryo-chill is identified as an important parameter which affects mechanical properties. Microstructural analysis showed fine 
grain refinement, fairly uniform distribution of reinforcement with minimal porosity. Mechanical characterization of composite 
cast using 25 mm thick cryo chill block containing 12 wt.% dispersoid revealed that the presence of nano- ZrO2 particulates in 
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cryo-chilled Al matrix significantly improved hardness (by 21 %), strength (by 19 %) and fracture toughness (by 11 %) but with 
slight reduction in ductility (by 28 %).  

 
1.31 
A study on application of sensors to progressive dies enabling in-process defect detection 
Nonaka T.N (Kanda, Japan), Sakata Y.S (Kanda, Japan), Marumo Y.M (Kumamoto, Japan), Okinishi Y.O (Koga, Japan), 
Horinouchi H.H (Koga, Japan), Ogawa I.O (Fukuoka, Japan), Watanabe S.W (Fukuoka, Japan) 

Purpose: In press working, it is difficult to completely prevent the occurrence of the defective products. The oversight of the 
defective products in product inspection leads to a considerable economic loss. In order to overcome this problem, we are 
aiming at establishing a defect detection method for actual production 
Design/methodology/approach: The application method of several sensors to progressive dies are investigated for detecting 
dent defects due to the rising of pierced scraps in piercing process, burr in shearing process, defective shapes due to spring-
back/spring-go in bending process, and the occurrence of wrinkles in forming process.  
Findings: A defect detection method using intelligent dies in press working was shown. The several kinds of sensors were 
incorporated in the progressive dies. The characteristics of the incorporated sensors for detecting defects were shown. It was 
confirmed that the progressive dies were able to detect the above-mentioned defects 
Research limitations/implications: The presented method is applied to various progressive dies for actual production of 
sheet products. The in-process automated inspection of all products can be performed in production lines.  
Practical implications: We presented the practical method to defect detection in the progressive die. Even if the 
construction of the dies is different according to products, the defect detection becomes possible by adjusting the defect 
detection method to the construction of the dies.  
Originality/value:  We provided the practical and cost-effective method of defect detection in press working to prevent the 
oversight of defective products in actual productioin lines. The defect detection method will realize the automated inspection 
of all products in actual mass production in sheet forming.  
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