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1.10 
Damage analysis of composites integrated with RFID chip used in aeronautics 
Alhas H.A. (Paris, France), Bayraktar E. (Paris, France), Nizam C. (Toulouse, France), Khalil J. 
(Toulouse, France) 

Purpose: A new approach to production process by direct integration of the RFID (Radio-frequency 
identification) chips into the composite parts used during the manufacturing (moulding) process of the 
composite parts has been presented. This research aims a new application of RFID technology and 
measurement of the resistance of RFID chips integrated into composite parts under X-ray diffraction 
beams and also impact choc (crash test). This work gives the actual results of an applied research 
carried out in laboratory (Supmeca-Paris) scale and also in industrial scales carried out in the 
manufacturing department of the French aeronautic company (Eurocopter-Paris). 
Design/methodology/approach: Application of RFID technology in manufacturing of the composite 
parts is related to the continuous quality improvement of manufacturing company.  
Findings: RFID Chips integrated directly in the composite parts during the manufacturing process can 
improve the efficiency of the manufacturing process and also decrease the lead time and processing 
time. This application in manufacturing of the composite parts will enable to achieve success for the 
aeronautic companies. 
Research limitations/implications: In the future, Industrial companies can transform their 
manufacturing processes by applying RFID technology that increases manufacturing cycle time, 
maximize efficiency and eliminate unnecessary steps. 
Practical implications: Using RFID technology in production will help industrial companies and also 
customers reduce their time and operating costs significantly and increase employee productivity. This 
application can also decrease lead time and make faster progress toward their sustainability goals. 
Originality/value:  A detail comparison was made between two approaches; conventional production 
system and new approach by integrating RFID in composite part. At the end of analysis, time saving in 
the production was calculated as 135 minutes (more than 2 hours) by following real data.  

 
1.20 
Preparation and glass-forming ability of Mg-based bulk amorphous alloys 
Babilas R. (Gliwice, Poland), Zajaczkowski A. (Gliwice, Poland), Gluchowski W. (Gliwice, Poland), 
Nowosielski R. (Gliwice, Poland) 

Purpose: The work presents preparation methods, structure characterization and glass-forming analysis 
of Mg-based bulk metallic glasses in as-cast state. 

INVITED AND CONTRIBUTED PAPERS 



 
Abstracts 47 
 

 
 

Design/methodology/approach: The studies were performed on Mg60Cu30Y10 and Mg60Cu29Y10Si1 

glassy alloys in the form of plates and rods. The amorphous structure of tested samples was examined 
by X-ray diffraction (XRD). The thermal properties associated with solidus and liquidus temperature of 
master alloys were measured using the differential thermal analysis (DTA). The crystallization behavior 
of the studied plates and rods was also examined by differential scanning calorimetry (DSC). The 
fracture morphology of the rods in as-cast state was analyzed using the scanning electron microscopy 
(SEM).  
Findings: The X-ray diffraction investigations revealed that the tested samples with different thickness 
and shape were amorphous. The single exothermic peaks describing crystallization process of studied 

alloys were observed for all examined samples with different thickness. The endothermic and 
exothermic peaks observed on DTA curves of master alloys allowed to determine the solidus and 
liquidus temperatures. The characteristics of the fractured surfaces showed different zones, which might 
correspond with different amorphous structures. The changes of glass transition and crystallization 
temperatures as a function of sample thickness were stated. 
Practical implications: The pressure die casting method are useful technique to fabricate bulk 
amorphous materials in the form of plates and rods. Proposed casting technology could open new 
possibilities to easier preparation of Mg-based nanostructured materials and forming their properties 
that is essential for further applications. 
Originality/value:  The Mg-based bulk amorphous alloys are regarded as promising engineering 
materials with high strength, low density and good corrosion resistance in contrast to the crystalline 
alloys, due to their different atomic configurations 

 
1.8 
Overview of joining methods of the layered composite with steel 
Baier A. (Gliwice, Poland), Majzner M. (Gliwice, Poland) 

Purpose: The aim of this study was to explore how to combine laminate panels with a steel plate. The 
resulting sample composite panels were assembled with steel plate using two types of joints: with rivets 
and a rivet nuts. The analysis was carried out using resistance strain gauges. The results will be applied 
in the application of composite panels in the renovation of freight wagons 
Design/methodology/approach: Composite panels were produced using the contact method. A series 
of tests was carried out using a resistive strain gauge. Strain gauges were stuck in the form of a 
rectangular rosette. In addition, will be performed value measurement of application force and 
deformation at characteristic points. 
Findings: It was found that the most significant impact on the ultimate strength of the composite fiber-
steel has a diameter of drilled holes in the panels. The use of blind rivets and rivet nuts does not 
significantly change the mechanical properties combine complex components. The use of blind rivets 
creates artwork permanently solidified, while the use of rivet nuts allow the exchange of used composite 
panels, in the case of damage. 
Research limitations/implications: Further research will include the use of other composite materials 
to cover the steel plate. There are also plans to perform research using CAx software in order to define 
the initial structure of the composite. 
Practical implications: The article presents a number of basic research leading to the proposed 
methods joining composite and steel plate. A number of research, leading to information about the 
possibilities of use of the above composite materials in the process of repairing of freight wagons 
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Originality/value:  These studies are very important for the application of composite materials in areas 
such as automotive, ship building and aviation. 

 
1.157 
Quality assurance of surface area properties of laser cut edges 
Bannister A. (Rotherham, United Kingdom), Klimpel A. (Gliwice, Poland), Luksa K. (Gliwice, Poland), 
Rzeznikiewicz A. (Gliwice, Poland) 

Purpose: The principal objective is to quantify the influence of laser-beam cutting processes and edge 
quality on the potential performance of modern steels to enable optimization of high-efficiency cutting 
processes for plate steels used in demanding applications.  
Design/methodology/approach: Applications standards do not reflect the capabilities of modern 
cutting techniques such as laser beam and plasma arc. These can have major advantages in terms of cut 
edge quality, tolerances, productivity, speed and cost, but further proof of this is required. 
Findings: It is thought that laser and plasma process produce high quality cut edges. Results of tests 
revealed that quality of cut edges are strongly influence by cut parameters that should be kept in narrow 
ranges.  
Research limitations/implications: In many structures a metal’s cut-edge quality is a key performance 
requirement and for un-welded cut edges reducing the sensitivity to fatigue and fracture in service is 
crucial. In view of this, a number of design and construction standards place restrictions on the use of 
cut edges, particularly where the application involves fatigue loading.  
Practical implications: Specifications in standards are often unclear in terms of the magnitude of the 
effects of processing parameters and characteristics of the cut edges on failure sensitivity.  
Originality/value:  Guidance to optimize edge quality, and hence subsequent service performance, of 
plasma arc and laser cut edges of HSLA steel plates for the yellow goods (lifting & excavating) and 
construction sector applications will be developed. 

 
1.194 
Towards a design for ecological management & product sustainability – european and brazilian 
approaches 
Batalha G.F. (Sao Paulo, Brazil), Bento da Silva I. (Sao Paulo, Brazil), Agostinho O.L. (Sao Paulo, 
Brazil), Roszak M.T. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Purpose: The purpose of this paper is to compare the European and Brazilian approaches employed on 
the design for ecological management & product sustainability based both on the Polish and the 
Brazilian experiences on this field. to provide practice for environmental management on management 
of the design manufacturing activities. 
Design/methodology/approach: This work aims to present and compare two major EMS - 
Environmental Management Systems: The system ISO 14001 and the EMAS - Eco-Management & 
Audit Scheme. 
Findings: According to the principles of environmental management systems, continuous improvement 
isnecessary for all processes and technology companies wishing to implement the EMS. 
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Research limitations/implications: The paper presents problems associated with development of 
concept of environmental management and its close relationship to technology and the productive 
processes. 
Practical implications The implementation of environmental management systems (ISO 14001 when 
both EMAS) provides a number of benefits to organizations, such as maximizing the efficient use of 
resources, waste reduction, demonstration of good corporate image, environmental awareness of 
employees, gains in understanding the impacts, environmental impacts of business activities and 
increased profitability through improved environmental performance. 
Originality/value  The paper presents the analysis of environmental management concept in two 
different cultural and economic systems. 

 
1.21 
Manufacturing of low cost bioceramics: experimental and finite element analysis 
Bayraktar E. (Paris, France), Ayari F. (Paris, France), Katundi D. (Paris, France), Tosun-Bayraktar A. 
(Paris, France) 

The purpose of this paper is to produce low cost bioceramics by using a simple microwave oven in 
laboratory scale. This research focuses on the usage of pure metallic titanium and pure pulverised boron 
powders and a few percentage of paraffin to create a micro porous structure. 
Design/methodology/approach A special attention was given for the microstructural evolution with 
recently developed compositions to give practical significance for the application of the biomaterials. 
Hydroxyapatite (HAP) displays an excellent biocompatibility in the human body and is for the most part 
used in biomedical applications for the replacement of bone. In fact, Boron and Ti containing HAP is a 
bioactive material and it can incorporate into bone structures, supporting bone in-growth without 
breaking down or dissolving, and it interacts with the living tissue due to the presence of free calcium 
and phosphate compounds. Boron containing HAP is also extensively useful for the manufacturing of 
bio-ceramics in order to improve the physical and chemical properties of biomaterials.  
Boron, used in HAP applications, is a very promising material for bioceramics engineering nowadays. 
Generally, Al2O3 powder is added to HAP powder in order to obtain high fracture toughness. Al2O3 has 
good mechanical properties as compared with HAP, and exhibits extremely high stability with human 
tissues. In this paper, the effect of microwave sintering temperature on the relative density, hardness, 
and phase purity of compacted bovine Hydroxyapatite powder is reported.  
Practical implications Recent results revealed that microwave processing was a promising method for 
sintering porous bio ceramics thanks to shorter sintering time regarding to conventional sintering 
methods. 
Originality/value  This research is a comprehensive attempt to develop Hydroxyapatite bio composite 
ceramics reinforced with alumina - Al2O3, pure metallic titanium and pure pulverised boron powders. A 
Finite Element (FEM) analysis is also used to simulate the macroscopic behaviour of this material, 
taking into account the relevant microscopic scales. Generally, microwave-sintered samples showed 
much small grain size and a uniform microstructure. For this reason, the behaviour of bio ceramics in 
case of rapid heating in  microwave was also discussed.  
Findings This simple method helps to obtain low cost bioceramics with a very clean microstructure and 
improved mechanical properties.  
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1.180 
Influence of manufacturing process of organic coated galvanized metal sheets on their properties 
Bilewicz M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Tendelski M. (Swietochlowice, Poland) 

Purpose: Aim of work is to investigate mechanical, physical and chemical properties of organic coated 
galvanized metal sheets, using various investigating methods  
Design/methodology/approach: Flat products, like organic coated steel sheets, are manufactured for 
all industrial sectors. Mainly they are used in the form of profiles in architecture and construction 
industry for mounting the walls and roofing 
Findings: Galvanizing together with organic coating provides good corrosion-resistance, and 
parameters of manufacturing process of coating line guarantee good adhesion of layersprovides 
properties for Research limitations/implications. 
Research limitations/implications: Method of organic coating is useful for household appliances like 
washing machines, refrigerators, microwave ovens (“white” products), and video players, DVD players, 
computer towers (“dark” products). 
Practical implications: These products are useful for suspended ceilings, lighting systems, heating 
systems, ventilation, air-conditioning and production of metal furniture Originality/value 
Originality/value: Production of organic coated steel has achieved unprecedented popularity, due to its 
economic, environmental and technological advantages  

 
1.114 
The identification of degenerated systems in the impact energy dissipation process 
Bocian M. (Wroclaw, Poland), Jamroziak K. (Wroclaw, Poland) 

Purpose: The article presents an analysis of impact energy dissipation process with selected non-
classical dynamic models. 
Design/methodology/approach: Identification of impact energy dissipation phenomena in mechanical 
systems with a layered structure (eg, composite ballistic shields) is quite a challenge, because on the one 
hand it is sought to the model, whose parameters are as much as possible responsible for the energy 
dissipation, on the other hand, the number of parameters should be optimized. Searched model should 
be reduced to a simple description of the whole phenomenon and completely imitate entire mechanical 
system. Description of the impact energy dissipation was modeled with selected degenerated systems in 
this case. Models were subjected to hammer extortion the specified impulse of force. The mathematical 
description of pulsed extortion was carried out by using the energy and balance equation of power. 
Verification of mathematical identification equations for selected model parameters was performed by 
computer simulation technique. 
Findings: This is original analytical method, which uses the degenerated systems in various 
configurations. It involves the use of specially derived identification equations, which are described by 
the decrease of potential energy of the system during the vibrations induced by a single impulse load. 
Research limitations/implications: Method of identification requires the use of appropriate input 
function. Input function could be a periodic type or a type of step function. 
Practical implications: Estimation of the energy consumption objects in terms of method of identifying 
the parameters of the model. 
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Originality/value:  Presented work includes the identification of piercing the ballistic shield, and it is a 
part of work on the implementation of the degenerated models to describe these phenomena. 

 
1.185 
Effect of high power diode laser surface alloying on wear resistance of high speed steel 
Bonek M. (Gliwice, Poland) 

Purpose: The following paper presents the results of the influence of laser alloying on structure and 
properties of the surface of HS6-5-2-5 high speed steel, carried out using a high power diode laser 
(HPDL). WC, VC, TiC, SiC, Si3N4 and Al2O3 particles powder was used for alloying. 
Design/methodology/approach: Selection of laser operating conditions is discussed, as well as beam 
face quality after remelting, hardness, micro hardness test, wear resistant, EDX and X-ray microanalysis 
results.  
Findings: Selection of laser operating conditions is discussed, as well as beam face quality after 
remelting, hardness, micro hardness test, wear resistant, EDX, TEM and X-ray microanalysis results. 
Fine grained, dendritic structures occur in the remelted and alloyed zone with the crystallization 
direction related to the dynamical heat movement from the laser beam influence zone. The remelted 
zone structure is characterized by significant martensite dispersion with its laths several times shorter 
than of those developed during conventional quenching. The fine grained martensite structure is 
responsible for hardness increase of the alloyed layer. Micro-hardness changes depend up in the effects 
of the laser beam on the treated surface, and especially in the alloyed layer.  
Practical implications: Laser technique features the especially promising tool for solving the 
contemporary surface engineering problems thanks to the physical properties of the laser beam, making 
it possible to focus precisely the delivered energy in the form of heat in the surface layer.  
Originality/value:  The outcome of the research provides better understanding of the structural 
mechanisms accompanying laser remelting and alloying.  

 
1.105 
The lean duplex stainless steel welded joint after isothermal aging heat treatment 
Brytan Z. (Gliwice, Poland), Niagaj J. (Gliwice, Poland) 

Purpose: The purpose of this paper is the microstructural evaluation of the lean duplex stainless steel 
UNS S32101 (EN 1.4162) welded joints after isothermal aging heat treatment at 650°C. The scanning 
electron microscopy (SEM) and electron backscatter diffraction (EBSD) was applied in the 
microstructural analysis. 
Design/methodology/approach: The welding joints were produced using the metal active gas (MAG) 
method where the filler metal was in wire form grade Avesta LDX 2101. During the process  
a shielding gas mixture of Ar + 2.5% CO2 was applied and as a forming gas pure technical argon  
was used. 
Findings: The welded joint in the as-welded condition shows Cr2N nitride precipitation in the HAZ, 
while isothermal aging at 650°C for 15 min causes further precipitation of nitrides, both in the parent 
metal, as well as in the HAZ and the weld area. Increasing the aging time at this temperature to 90 min 
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causes the formation of numerous nitrides at the grain boundaries of austenite and ferrite and nitride 
precipitation inside ferritic grains in each zone of the welded joint. 
Research limitations/implications: The electron backscatter diffraction of particular zones  
of the welded joints considered only austenite and ferrite and their character was evaluated, while small 
precipitates like chromium nitrides were omitted in this study and will be evaluated in the further work. 
Originality/value:  Sometimes the production cycle involves the heat treatment of welded components 
made of lean duplex stainless steel. In such situations the additional heating of the welds and heat 
affected zone can produce carbides, nitrides or sigma phase precipitation - the extent of which depends 
on the temperature and time of heat treatment. These issues are widely reported in relation to the base 
material but not when considering welded joints, which may behave differently. 

 
1.193 
FEM model of autogenous welded lean duplex stainless steel S82441 
Brytan Z. (Gliwice, Poland), Niagaj J. (Gliwice, Poland), Pakiela W. (Gliwice, Poland) 

Purpose: The general topic of this paper is the computer simulation with the use of finite element 
method for determining the internal stresses in the internal oesophageal prosthesis based on long-fibre 
composite material.  
Design/methodology/approach: Modelling of stresses in the internal oesophageal prosthesis was 
performed with the help of finite element method in ANSYS environment. Application of Finite 
Element Method was discussed and essential advantages resulting from application of it are pointed 
Findings: The presented model meets the initial criteria, which gives ground to the assumption about its 
usability for determining the stresses in the internal oesophageal prosthesis, employing the finite 
element method using the ANSYS program. The computer simulation results correlate with the 
experimental results.  
Research limitations/implications: Applied Finite Element Method enables modelling of stresses and 
deformations arises in composite material in the conditions representing real experimental 
investigations as well as condition similar to those prevailing in human body after prosthesis 
implementation.  
Originality/value:  Developed simulation simplifies and reduces cost of optimization of the internal 
oesophageal prosthesis properties by simulation of this properties without necessity of additional 
laboratory investigations.  

 
1.35 
Kinetics of corrosion on the intermetallic phase matrix FeAl in high temperature  
Cebulski J. (Katowice, Poland), Lalik S. (Katowice, Poland) 

Purpose: Alloys on intermetallic phase matrix of iron and aluminium are considered the future 
materials for high-temperature applications as they are highly resistant to oxidation to temperature of 
1100°C. The paper presents results of tests concerning kinetics of corrosion processes of alloy on 
intermetallic phase matrix FeAl type Fe40Al5CrTiB after vacuum casting and plastic treatment with the 
use of co-extrusion method and comparably for flameproof steel X12CrCoNi2120. 
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Design/methodology/approach: Corrosion tests were conducted in gas environment including 0.08% 
S02, 0.02% HCl, 9% O2 and nitrogen in temperature from 900°C to 1100°C in time of 100 hours. 
Kinetics of corrosion processes was marked, the condition of the surface of samples after tests was 
characterized with the use of electron scanning microscope and also the chemical composition of 
corrosion products was determined. 
Findings: It was stated, on the basis of tests results that the increase of weight of corrosion products in 
time function has a parabolic character, where the highest mass was weighed for samples after test 
conducted in temperature of 1100°C. A significantly higher corrosive resistance of alloys was found in 
comparison with the resistance of flameproof steel types CrNi with austenitic structure. 
Practical implications: The last feature is the reason to conduct the research for this group of materials 
as corrosion resistance materials. Especially FeAl intermetallic phase based alloys are objects of 
research in Poland and around the world in recent years. 
Originality/value:  The aim of this paper was to determine the influence of passivation in gas 
environment including 0.08% S02, 0.02% HCl, 9% O2 and nitrogen in temperature from 900°C to 
1100°C in time of 100 hours on corrosion resistance of Fe40Al5CrTiB intermetallic phase based alloy. 

 
1.129 
Numerical and experiment study of residual strain and strain in multi-pass GMA welding 
Chand R.R. (Suva, Fiji Islands), Kim I.S. (Chonnam, Korea), Lee J.P. (Chonnam, Korea), Kim Y.S. 
(Chonnam, Korea), Kim D.G. (Chonnam, Korea) 

Purpose: Recently, manufacturing industries have been concentrated on selection an optimal of welding 
parameter and condition that reduces the risk of mechanical failures on weld structures should be required 
in manufactory industry. In robotic GMA (Gas Metal Arc) welding process, heat and mass inputs are 
coupled and transferred by the weld arc to the molten weld pool and by the molten metal that is being 
transferred to the weld pool. The amount and distribution of the input energy are basically controlled by 
the obvious and careful choices of welding process parameters in order to accomplish the optimal bead 
geometry and the desired mechanical properties of the quality weldment. The residual stress and welding 
deformation have the large impact on the failure of welded structures. 
Design/methodology/approach: To achieve the required precision for welded structures, it is required 
to predict the welding distortions at the early stages. Therefore, this study represented 2D Finite 
Element Method (FEM) to predict residual stress and strain on thick SS400 steel metal plate. 
Findings: The experiment for Gas Metal Arc (GMA) welding process is also performed with similar 
welding condition to validate the FE results. The simulated and experiment results provide good 
evidence that heat input is main dependent on the welding parameter and residual stress and distortions 
are mainly affected by amount on heat input during each weld-pass. 
Practical implications: This present study on based on the numerical analysis using ansys software, for 
a thick multi-pass GMA welding. A birth and death technique is employed to control the each weld pass 
welding. 
Originality/value:  The developed 2D multi-pass model employs Goldak’s heat distribution, to simulate 
welding on SS400 steel butt-weld joint with a thickness of 16mm. moreover the numerical results are 
validated with experiment results.  



 
54 Achievements of Mechanical and Materials Engineering AMME’2013 

 

 
 

 
1.49 
Application of Taguchi design method to optimize the electrical discharge machining 
Chen D. (Changhua, Taiwan), Jhang J.J. (Changhua, Taiwan), Guo M.W. (Changhua, Taiwan) 

Purpose: The current study utilizes the Taguchi design methodology to optimize the EDM processing 
parameters for the machining of A6061-T6 aluminum alloy. The experimental trials consider four EDM 
parameters, namely the pulse current (PC), the pulse-on duration (ON), the duty cycle (DC), and the 
machining duration (MD). 
Design/methodology/approach: The machined specimens are observed using the surface roughness is 
measured using a commercial profilometer. The optimal machining parameters and the relative 
influence of each parameter on the surface roughness are determined by analyzing the experimental data 
using the analysis of means (ANOM) and analysis of variance (ANOVA) techniques. 
Findings: The results show that the magnitude of the surface roughness is determined primarily by the 
pulse current (PC) and duty cycle (DC) parameters. A CuZn40 brass alloy specimen is machined using 
the optimal processing parameters and is found to have a lower mean surface roughness than the 
A6061-T6 workpiece. 
Practical implications: The general applicability of the optimal machining parameters is investigated 
by machining a CuZn40 alloy specimen under the optimal conditions and then comparing the surface 
roughness characteristics of the machined surface with those of the A6061-T6 specimen. 

Originality/value:  It is inferred that the optimal machining parameters established using the Taguchi 
design methodology have a good general applicability to the EDM machining of both aluminum and 
brass alloys.  

 
1.113 
Influence of introducing silver nanoparticles on tribological characteristics of soft liner 
Chladek G. (Gliwice, Poland), Zmudzki J. (Gliwice, Poland), Malara P. (Gliwice, Poland), 
Dobrzanski L.A. (Gliwice, Poland), Krawczyk C. (Zabrze, Poland) 

Purpose: This paper is to assess the influence of introducing silver nanoparticles to the material 
intended for denture lining on tribological properties of obtained composite and retention properties of 
elastic friction attachments made of it. 
Design/methodology/approach: Studies of coefficient of frictions and forces conducted using a handle 
designed for this which allows exerting symmetrical pressure through elastomer samples on 
counterspecimen, applying different pressure forces and relative velocities of friction elements. The 
study of forces and retention of elastic friction attachments was conducted on the basis of our own 
methodology in an environment of artificial saliva. 
Findings: Results of laboratory tests show that introducing 40 ppm of nanosilver does not influence 
coefficient of friction values. Simultaneously, some dependencies of coefficient of frictions on pressure 
forces values were observed, while no dependencies of coefficient of frictions on relative velocities of 
friction elements were shown. No practically meaningful influence of introducing nanosilver, pressure 
force or relative velocities of elements on friction force values was noted. Values of retention forces did 
not depend on the content of nanosilver. 
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Research limitations/implications: Limitations resulting from the specificity of the conditions of 
laboratory tests of retention characteristics do not allow to fully translate obtained results to expected 
results of clinical trials. 
Practical implications: The studies show that introducing a small amount of nanosilver to soft lining 
material will allow to obtain elastic attachments with unchanged retention characteristics, but they will 
be characterized with increased antimicrobial resistance. 
Originality/value:  Study results of tribological properties of a new composite were presented. Own 
methodology of studying coefficient of friction and friction force of silicone rubber was presented here.  

 
1.83 
Skeleton castings dynamic load resistance 
Cholewa M. (Gliwice, Poland), Szajnar J. (Gliwice, Poland), Szuter T. (Gliwice, Poland) 

Purpose: The article is to show selected results of research in a field of new type of cast spatial 
composite reinforcements. This article shows skeleton casting case as a particular approach to 
continuous, spatial composite reinforcement. 
Design/methodology/approach: The research is concerning properties of cast spatial microlattice 
structures called skeleton castings. In this paper results of impact test of skeleton casting with 
octahedron elementary cell were shown. The selection of internal topology of skeleton casting was 
based on numerical simulations of stress distribution. 
Findings: The possibility of manufacturing of geometrically complex skeleton castings without use of 
advanced techniques was confirmed. 
Research limitations/implications: With use of computer tomography, analysis of deformation 
mechanisms was carried out. Different levels of impact energies were used 
Practical implications: Spatial skeleton casting with octahedron elementary cell confirmed their 
usefulness as impact energy absorbers. 
Originality/value:  The overall aim of presented research was to determine the mechanisms of skeleton 
castings deformation processes.  Thanks to CT data next step will be to create accurate numerical model 
for further simulation and design optimization. 

 
1.34 
Relative manufacturing costs of machines elements based on constructional similarity 
Cielniak M. (Gliwice, Poland), Gendarz P. (Gliwice, Poland) 

Purpose: The main aim of research was to analyse the exponents values assigned to operations in 
relative manufacturing costs estimation method based on the similarity theory. 
Design/methodology/approach: The manufacturing costs were calculated with similarity theory use. 
This method uses exponents assigned to operations. This exponents were estimated for such operations 
like: facing, inner and outer turning: rough, semi finished and finished. The manufacturing process was 
simulated in CAM module of advanced graphical program Siemens NX. 
Findings: The manufacturing costs estimation method based on costs similarity uses exponents 
assigned to operations. The CAM simulation can be applied to calculate the exponents values. This 
approach improves accuracy of the method results. 
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Research limitations/implications: The estimated exponents values can be applied only to previously 
analyzed operations. 
Practical implications: The exponents estimation process was applied to manufacturing process of 
shaft and sleeve simulated in CAM module. 
Originality/value:  Described analysis presents the estimation process of exponents assigned to 
operations with CAM simulation use. 

 
1.69 
The mathematical model of the mean flow stress for MgAl3Zn1Mn magnesium alloy 
Cizek L. (Ostrava, Czech Republic), Legerski M. (Ostrava, Czech Republic), Rusz S. (Ostrava, Czech 
Republic), Tanski T. (Gliwice, Poland), Hadasik E. (Katowice, Poland), Salajka M. (Ostrava, Czech 
Republic) 

Purpose: The presented paper deals with method for determination of mean flow stress (MFS) which 
contributes to better knowledge of forming processes of hot formed magnesium alloys. 
Design/methodology/approach: An experiment leading to obtaining the model of the mean flow stress 
(MFS) of magnesium alloy AZ31 was realized in laboratory rolling mill. It resulted from mathematical 
and statistical processing of MFS values that these could be described by a simple function of just two 
independent variables – temperature (200 to 450°C) and equivalent height strain (approx. 0.2 to 0.7). 
The methods of the light microscopy for metallographic analyses were used. 
Findings: The increasing strain resulted in decreasing deformation resistance. The effect of equivalent 
strain rate (approx. 10-80 1/s) was negligible. The model describes the given relationship with good 
accuracy; a relative error of calculated MFS values does not exceed ±10%. 
Research limitations/implications: In future work an important relation between the MFS, the Zener-
Hollomon parameter and the grain size will be determined. A significant influence of the deformation 
temperature on the average grain size after recrystallization was identified, while observing lower 
sensitivity of this parameter to an increased strain rate. 
Practical implications: The results of structural studies along with the devised thermomechanical model 
will be used to design the foundations of rolling technology for this group of alloys. The results of this 
paper are determined for research workers deal by development new exploitations of magnesium alloys. 
Originality/value:  These results describe complex evaluation of properties magnesium alloys namely 
for determination of the values of mean flow stress (MFS) which contributes to better knowledge of 
forming processes of hot formed magnesium alloys and explain  the structure developed used 
magnesium alloys after forming.  

 
1.45 
Toward a new approach for passive safety assessment of gymnastic equipment 
Costabile G. (Naples, Italy), Schwanitz S. (Chemnitz, Germany), Amodeo G. (Naples, Italy), Martorelli 
M. (Naples, Italy), Lanzotti A. (Naples, Italy), Odenwald S. (Chemnitz, Germany) 

Purpose: Aim of the paper is to propose a new approach for the assessment of passive safety of 
gymnastic equipment that allows technicians to optimize the choice of protection devices. 
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Design/methodology/approach: According to different standard procedures, EN 913 and EN 1177 
with an additional control on the acceleration parameter, experimental tests on polymer foam materials 
were performed using cylindrical and hemispherical missiles connected to a flexible impact testing 
apparatus realized at Chemnitz University of Technology. 
Findings: Impact tests carried out using cylindrical and hemispherical missiles have shown, for the 
same impact energy, different acceleration peak values, always greater for hemispherical missile than 
cylindrical one. So considering EN 913 procedure, the severity of head impacts, in term of acceleration 
peak can be underestimated when a cylindrical missile is used. For this reason to correctly assess the 
head injuries is necessary to take into account in addition to the acceleration peak value, also HIC 
parameter. 
Research limitations/implications: The research described in the paper was carried out taking into 
account only the human head impacts (the most severe injuries) and not other parts of the human body. 
Practical implications: The new approach proposed in the paper can be useful for the choice of the 
protective devices to improve the passive safety of gymnastic equipment. It represents a starting point to 
define new standards. 
Originality/value:  On the base of experimental tests, the authors show that the safety threshold of peak 
acceleration defined in the EN913 standard is poor. For this reason it is necessary to modify the current 
standards, in order to guarantee an adequate passive safety and to allow the technicians to optimize the 
choice of protection devices on the base of impact absorption properties, that are evaluated using all 
together the parameters: acceleration peak, drop height and Head Injury Criterion (HIC). 

 
1.197 
Analysis of scales and deposits on heating surfaces in hard coal-fired low-emission boilers 
Cwiek J. (Gliwice, Poland) 

Purpose: The aim of the work is a semi-industrial physical simulation of thermomechanical rolling and 
controlled cooling of advanced high-strength steels with increased Mn and Al content. 
Design/methodology/approach: Four steels of various Mn and Nb concentration were 
thermomechanically rolled in 3 and 5 passes using a modern LPS line for physical simulation of hot 
rolling at a semi-industrial scale. The hot deformation course is fully automated as well as controlled 
cooling applied directly after finishing rolling. Temperature-time and force-energetic parameters of hot 
rolling were continuously registered and assessed.  
Findings: The applied line consisting of two-high reversing mill, roller tables with heating panels, 
cooling devices and controlling-recording systems reflects industrial hot strip rolling parameters 
sufficiently. Reduction values and corresponding true strain values as well temperature-time regimes are 
similar to those used in industrial practice whereas strain rate is limited to about 10 s-1 what requires 
taking into account during comparison. All the steels investigated have high total pressure forces due to 
the high total content of alloying elements. The critical factor making it possible to obtain high-quality 
sheet samples with a thickness up to 3.3 mm is applying isothermal heating panels which decrease a 
cooling rate of thin sheets between successive deformation steps.  
Research limitations/implications: The real complete simulation of hot strip rolling requires extension 
of a used line with a further module for simulation of continuous finishing rolling stages. The work is in 
progress.  
Practical implications: The results can be successfully utilized in industrial hot rolling and controlled 
cooling practices after necessary modifications.  
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1.106 
Model-based design approach to reducing mechanical vibrations  
Czop P. (Cracow, Poland), Wszolek G. (Gliwice, Poland) 

Purpose: The paper presents a sensitivity analysis method based on a first-principle model in order to 
reduce mechanical vibrations of a hydraulic damper. 
Design/methodology/approach: The first-principle model is formulated using a system of continuous 
ordinary differential equations capturing usually nonlinear relations among variables of the hydraulic 
damper model. The model applies three categories of parameters: geometrical, physical and 
phenomenological. Geometrical and physical parameters are deduced from construction and 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: The sensitivity analysis method provides major contributors and their magnitude that cause 
vibrations 
Research limitations/implications: The method accuracy is limited by the model accuracy and 
inherited nonlinear effects. 
Practical implications: The proposed model-based sensitivity method can be used to optimize 
prototypes of hydraulic dampers. 
Originality/value:  The proposed sensitivity-analysis method minimizes a risk that a hydraulic damper 
does not meet the customer specification  

 
1.150 
The phase transformations during continuous cooling of Ti6Al7Nb alloy from the two-phase α+β 
range 
Dabrowski R. (Cracow, Poland) 

Purpose: The phase transformations during continuous cooling from the two-phase α+β range in 
Ti6Al7Nb alloy has been determined. 
Design/methodology/approach: The phase transformations during continuous cooling of investigated 
alloy was elaborated using an L78 R.I.T.A dilatometer of the German Linseis Company. The 
microstructure of investigated alloy cooled from the two-phase α+β range was examinated by a light 
microscope Axiovert 200MAT. The measurements of hardness were performed with the Vickers HPO 
250 apparatus. 
Findings: The relationship between cooling rate and microstructure morphology, hardness as well as 
dilatation effects has been determined. 
Research limitations/implications: The results will be used for the interpretation of phase 
transformations occurring at continuous cooling and at tempering from as-quenched state of the 
investigated alloy. Currently, the investigations of the kinetics phase transformation at continuous 
heating from as-quenched state will help to performed the Continuous-Heating-Transformation 
diagrams (CHT). These diagrams show the possibility of the regulation of the progress of successive 
(intermediate) transformations at tempering and thus influence the final alloy properties, including their 
hardness and fracture toughness. It is expected that the determination of final mechanical properties by 
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means of regulating the progress of successive transformations occurring during heating from the as-
quenched state is possible also in the Ti6Al7Nb alloy. 
Practical implications: The obtained results will be applied for the optimization of the heat treatment 
technology and for achieving the required mechanical properties of the Ti6Al7Nb alloy. 
Originality/value:  The obtained results, supported in the future by additional cooling curves, will be 
used for the development of the original, full CCT diagram of the Ti6Al7Nb alloy cooled continuously 
from the two-phase α+β range.  

 
1.96 
Production of alumina from processing of aluminium dross waste 
David E. (Rm.Valcea, Romania) 

Purpose: In this paper, the results of an investigation of granular and compact aluminium wastes are 
presented. It is also examines the chemical reactions involving aluminium in landfill and the negative 
consequences of introducing aluminium into landfills.The possibility to use of aluminium dross as raw 
material for converting it into useful product was investigated.  
Design/methodology/approach: The material samples were physically and chemically characterized. 
The bulk density was determined according to DIN standards.The aluminum recovery and salt contents 
of the drosses were measured by applying the leaching test and using atomic absortion spectrometry 
(AAS) and chemical analysis.The mineralogical composition was determined by X-ray diffraction 
(XRD) and the morphological characterization was performed by scanning electron microscopy (SEM). 
Findings: The results revealed the density data , the particle-size , the distribution of elements in the 
different fractions. All these data together with the composition , metal content and gas evolution are 
presented to identify and to characterize each sample, simplifying the preanalysis for aluminium 
recovery. The developed method allows the use of aluminium solid waste as raw material for recovery 
of about 90% of soluble aluminium content as an added value product, alumina .  
Research limitations/implications: The investigated process is suitable for all amorphous solid wastes 
with significant content in metals such as aluminium, copper, nickel, magnesium, iron, etc.  
Practical implications: Promising directions for adaptation of appropriate and economic separation 
processes for recovery and recycling of valuable metals from amorphous solide wastes generated in 
significant amounts from different sectors were identified.  
Originality/value: A new route for wastes recycling, recovery the valuable metals and lowering 
manufacturing costs and to prevent the environmental problems is achieved.  

 
1.115 
Microstructure evolution after thermo-mechanical treatment of X11MnSiAl25-1-3 TWIP-type 
steel 
Dobrzanska-Danikiewicz A.D. (Gliwice, Poland), Borek W. (Gliwice, Poland), Mazurkiewicz J. 
(Gliwice, Poland), Jagiello A. (Gliwice, Poland) 

Purpose: The purpose of the article is to present the results of research of the effect of thermal and 
thermoplastic working on the structure of high-manganese austenitic TWIP steels. 
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Design/methodology/approach: Plastometric tests were performed with DSI (Dynamic System Inc.) 
Gleeble 3800 instrumentation being the equipment of the Scientific and Didactic Laboratory of 
Nanotechnology and Materials Technologies of the Institute of Engineering Materials and Biomaterials. 
Changes in the microstructure after individual stages of hot plastic deformation were determined on the 
basis of detailed microstructure tests with the light microscope and scanning electron microscope. An 
X-ray phase qualitative analysis of the examined materials in the condition after casting and after 
thermoplastic working was carried out with the XPert diffractometer by Philips. 
Findings: It was concluded based on the tests performed that the structure of the examined austenitic 
high-manganese steel in the initial condition is represented by austenite with numerous annealing twins. 
The results obtained for investigations in a continuous compression test  will enable to establish power 
and energy parameters and design a hot compression process, consisting of several phases, of 
axisymmetric specimens, simulating the final rolling passes. 
Practical implications: By elaborating the detailed data concerning structural changes and power and 
energy parameters of the thermoplastic working process of the investigated high-manganese austenitic 
TWIP steel type, it will be possible to design appropriately the final passes of the hot rolling process to 
obtain an optimum size of grains, which will in turn influence the improved strength properties of the 
investigated high-manganese austenitic X11MnSiAl25-1-3 steel. 
Originality/value:  The application of thermoplastic working of high-manganese austenitic TWIP steel.  

 
1.87 
Carbon nanotubes decorating methods 
Dobrzanska-Danikiewicz A.D. (Gliwice, Poland), Lukowiec D. (Gliwice, Poland), Cichocki D. (Gliwice, 
Poland), Wolany W. (Gliwice, Poland) 

Purpose: The work is to present and characterise various methods of depositing carbon nanotubes with 
nanoparticles of precious metals, and also to present the results of own works concerning carbon 
nanotubes coated with platinum nanoparticles. 
Design/methodology/approach: Electron transmission and scanning microscopy has been used for 
imaging the structure and morphology of the nanocomposites obtained and the distribution of 
nanoparticles on the surface of carbon nanotubes. 
Findings: The studies carried out with the HRTEM and SEM techniques have confirmed differences in 
morphology, homogeneity and density of depositing platinum nanoparticles on the surface of carbon 
nanotubes and its structure. 
Research limitations/implications: The studies conducted pertained to the process of decorating 
carbon nanotubes with platinum nanoparticles. Further works are planned aimed at extending the 
application scope of the newly developed methodology to include the methods of nanotubes decorating 
with the nanoparticles of other precious metals (mainly palladium and rhodium). 
Practical implications: CNTs-NPs (Carbon NanoTube-NanoParticles) composites can be used as the 
active elements of sensors featuring high sensitivity, fast action, high selectivity and accuracy, in 
particular in medicine as cholesterol and glucoses sensors; in the automotive industry for the precision 
monitoring of working parameters in individual engine components; in environmental conservation to 
examine CO2, NOx, and CH4 concentrations and for checking leak-tightness and detecting hazardous 
substances in household and industrial gas installations. 
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Originality/value:  The comprehensive characterisation of the methods employed for fabricating 
nanocomposites consisting of carbon nanotubes deposited with Pt, Pd, Rh, Au, Ag nanoparticles with 
special consideration to the colloidal process. 

 
1.179 
Computer aided design in Selective Laser Sintering (SLS) – application in medicine 
Dobrzanski L.A. (Gliwice, Poland), Achtelik-Franczak A. (Gliwice, Poland), Krol M. (Gliwice, Poland) 

Purpose: Purpose of this paper is presenting a computer technique (AutoFab software) used for 
modeling and design elements made from selective laser sintering (SLS) of metal powders belonging to 
the additive manufacturing (AM) technology. 
Design/methodology/approach: The following article presents the opportunities which are inherent to 
the software (AutoFab) for three dimentional computer graphics design-assist of the technology coupled 
with SLS. 
Findings: With the software, in which we designed the object of interest to us the shape and porosity by 
controlling the pore size, wall thickness, shape, internal and external structure, we can produce any item 
of characterized and the interesting properties. 
Practical implications: The combination of 3D modeling with additive manufacturing technologies 
provides ample opportunities in various industries. This permits reduce the time of designing the item 
until its market. This makes the choice of the path of production becomes more competitive in 
comparison to traditional methods of manufacture. 
Originality/value:  The wide interests in this technology (3D design with manufacturing) offers great  
possibilities in medicine giving, among other things the ability to design and manufacture of the 
implant, the size and shape are customized to the needs of the individual patient. So the technology used 
makes it easier for surgeons and improve patient comfort.  

 
1.208 
Biomechanical analysis of stabilizer for the treatment of long bone fractures - comparison of the 
two computing environments 
Dobrzanski L.A. (Gliwice, Poland), Basinski M. (Gliwice, Poland) 

Purpose: Dynamic expansion of SolidWorks software and its features are forced to reflect on its 
application in materials science. This tool meets a number of requirements in engineering design. In 
addition to typical CAD software, this software allows you to perform computer simulations based on 
the finite element method, different phenomena and physical processes and has the ability to generate 
documentation according to global standards. So you can further optimize the running time of the teams 
research and development in regard to global, omitting additional reports of completed projects for 
other members of the international team. Storing data on servers to access the documents from 
anywhere via the Internet or GSM.  
Design/methodology/approach: Comparison of computing environments using the finite element 
method on the example of a stabilizer used in the treatment of long bone fractures using the software 
Solid Works and Ansys.  



 
62 Achievements of Mechanical and Materials Engineering AMME’2013 

 

 
 

Findings: The main issue is to identify research opportunities Solid Works software in materials 
engineering, based on the finite element method. Determine the validity of the results obtained in the 
FEM simulation in SolidWorks based on the results of previous ANSYS simulation environment, as 
well as the results of laboratory tests performed.  
Research limitations/implications: Biomechanical simulations are. 
Practical implications: analysis as stress, strain and displacement under the same discretization 
parameters, assumptions and constraints, as the most faithful reflection of the earlier laboratory studies 
on dry bone.  
Originality/value:  The results will be compared, but based on them will be some differences, as well as 
a calculation error based on the previously developed laboratory testing and simulation of mechanical 
properties in the ANSYS environment. These data will further narrow the optimization of simulation in 
Solid Works computing environment to enable to some extent, show the capabilities of this software for 
materials engineering. 

 
1.55 
Structure and mechanical properties of high-manganese austenitic TWIP type steels 
Dobrzanski L.A. (Gliwice, Poland), Borek W. (Gliwice, Poland) 

Purpose: The aim of this paper is to determine the high-manganese austenite propensity to twinning 
induced by the cold working and its effect on structure and mechanical properties, and especially the 
strain energy per unit volume of new-developed high-manganese Fe-Mn-(Al, Si) steels, including 
selected high-manganese austenitic TWIP steels containing 25-27.5% Mn, 1-4% Si, 2-3% Al with 
various structures after their heat- and thermo-mechanical treatments.  
Design/methodology/approach: The microstructure evolution in successive stages of deformation was 
determined in metallographic investigations using light, scanning and electron microscopies as well as 
X-ray diffractomiter.  
Findings: New-developed steels achieve profitable connection of mechanical properties, i.e. (ultimate 
tensile strength) UTS~800-1000 MPa, (yield strength) YS0.2 = 250-450 MPa, and plastic (uniform 
elongation) UEl = 35-90%, and moreover, particularly strong formability and strain hardening occurring 
during forming. 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:  Results obtained for new-developed high-manganese austenitic steels with the 
properly formed structure and properties in the heat treatment- or thermo-mechanical processes indicate 
the possibility and purposefulness of their employment for constructional elements of vehicles, 
especially of the passenger cars to take advantage of the significant growth of their strain energy per 
unit volume which guarantee reserve of plasticity in the zones of controlled energy absorption during 
possible collision resulting from activation of twinning, induced cold working, which may result in 
significant growth of the passive safety of these vehicles’ passengers. 
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1.162 
Structure of X11MnSiAl17-1-3 steel after hot-rolling and Gleeble simulations 
Dobrzanski L.A. (Gliwice, Poland), Borek W. (Gliwice, Poland), Czaja M. (Gliwice, Poland), 
Mazurkiewicz J. (Gliwice, Poland) 

Purpose: The aim of the paper is to compare results after thermo-mechanical simulation using Gleeble 
3800 and hot-rolling on LPS module of high-manganese austenitic X11MnSiAl7-1-3 steel. 
Design/methodology/approach: The hot-working behaviour was determined in continuous, 4- and 8-stage 
compression tests performed in a temperature range of 850 to 1100°C by the use of the Gleeble 3800 
thermo-mechanical simulator and LPS module for semi-industrial hot rolling. The comparison between two 
processes has been established based on microstructure research and X-ray diffraction analysis. 
Findings: It was found that austenite microstructure with numerous annealing twins in the initial state 
was obtained. 4-stage compression tests were realized in the temperature range from 850 to 1050°C 
with the true strain 4x0.23. 8-stage compression test were performed in the same temperature range and 
with true strain of 0.4 in the first deformation, and 0.25 and 0.2 in the following deformations. The 
multi-stage compression examination gives the possibility to refine the austenite microstructure. Based 
on this research hot-rolling on LPS module in the temperature range from 1100°C to 850°C was 
realized. Based on microstructures research were found that this process is not perfect due to longer 
intervals between successive passes and inability to control the temperatures of following passes. 
Practical implications: The obtained stress-strain curves relationship and microstructure after Gleeble 
simulations can be useful in determination of power-force parameters of hot-rolling for thin sheets to 
obtain fine-grained austenitic microstructures. 
Originality/value:  The hot-working behavior and microstructure evolution in various conditions of 
plastic deformation for new-developed high-manganese austenitic steels were investigated.  

 
1.195 
Selection of components for photovoltaic system 
Dobrzanski L.A. (Gliwice, Poland), Drygala A. (Gliwice, Poland), Prokopiuk Vel Prokopowicz M. 
(Gliwice, Poland) 

Purpose: The aim of the paper is to determinate basic parameters for components of demonstrative 
system which is traffic light pedestrian crossing. 
Design/methodology/approach: Photovoltaic module was produced from 31 monocrystalline silicon 
solar cells which were joined in series. Photovoltaic system consists of solar module, astable generator, 
step-down converter and battery pack. 
Findings: It`s necessary to protect photovoltaic system from external factor like unstable light 
conditions, variable input voltage, shading. Taking this fact into account photovoltaic system with step-
down converter was designed. Step-down converter adjust the voltage of photovoltaic module to the 
voltage of battery protecting them from overcharging and discharging.  
Research limitations/implications: The main goal of this work is to show the practical use of widely 
available, renewable energy source, which is the Sun through the selection of component for the 
demonstrative photovoltaic system -traffic light pedestrian crossing. 
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Practical implications: In order to provide access to electricity in areas with limited access to power 
network, there irreplaceable are stand-alone photovoltaic systems, which can supply both AC and DC 
devices.  
Originality/value:  The produced photovoltaic system confirms the usefulness of solar energy in every 
place where sunlight is available. In order to provide steady supply at night and in low sunlight the 
battery stores energy was applied. 

 
1.78 
Investigations of coatings obtained by PVD process on ceramic tool materials 
Dobrzanski L.A. (Gliwice, Poland), Gawel T.G. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), 
Pakula D. (Gliwice, Poland) 

Purpose: The main aim of this research is an investigation of structure and mechanical properties of the 
(Al,Cr)N+(Ti,Al)N and (Ti,Al)N+(Al,Cr)N coatings deposited by cathode arc evaporation (CAE-PVD) 
on multipoint cutting tools with sialon tool ceramics. 
Design/methodology/approach: Observations of surface topography and coatings fracture were 
performed on the scanning electron microscope and on the atomic force microscopy. Critical load Lc, 
which is a measure of the coat adhesion was determined by the scratch test method. The roughness was 
determined by the use of the atomic force microscopy and profilographometer.  
Findings: The results presented in the paper, allow to conclude that the PVD coatings deposited on the 
ceramic cutting tools increase the hardness and lifetime of the materials tested. Moreover the tested 
coatings showed good adhesion to the substrate. Coating adhesion depends to a large extent on the 
atomic bonds. It has been shown that the coating with the same types of atomic bonds has better 
adhesion to the substrate. Different types of atomic bonds will decrease adhesion of coatings. Tested 
coatings had a rough surface. 
Research limitations/implications: When choosing a material that will be used for coatings on cutting 
tools, it should be remembered that the atomic bonds should be the same. This ensures a significantly 
higher adhesion of coatings to the substrate. 
Practical implications: The obtained (Al,Cr)N+(Ti,Al)N and (Ti,Al)N+(Al,Cr)N coatings can be 
applied used for cutting tools. Good adhesion of coatings to the substrate makes it possible to use them 
in the industrial applications. 
Originality/value:  The paper presents research of structure and mechanical properties of the 
(Al,Cr)N+(Ti,Al)N and (Ti,Al)N+(Al,Cr)N coatings deposited by the cathode arc evaporation on sialon 
tool ceramics of the multipoint cutting tools. 

 
1.110 
Aluminasilicates as an reinforcement in polymer matrix composites 
Dobrzanski L.A. (Gliwice, Poland), Gorniak M. (Gliwice, Poland) 

Purpose: of this paper is to characterised montmoryllonite and halloysite particles as a reinforcement in 
poly(methyl mathacrylate)based composite material and determine its influence on the mechanical 
properties of obtained materials Design/methodology/approach Within the framework of experiment 
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there has been produced composite materials based on poly(methyl methacrylate) with 1 wt%,3 wt% 
and 5 wt% content of montmorillonite and haloysite respectively via in situ polymerization method. 
Findings: Influence of the montmorillonite additive on polyethylene properties.  
Research limitations/implications: Presented method of composite preparation leads to 
microcomposite materials, it does not enable intercalation or exfoliation of silicate nanofiller. 
Originality/value:  The obtained investigation results confirm the relation between amount of 
introduced montmorillonite and hardness as well as strength properties of composites. Properties are 
better up to some content, strictly defined and equal to 4- 5 wt%, and then get worse.  

 
1.61 
Improvement of wear resistance of the hot work tool steel by laser surface feeding with ceramic 
powder 
Dobrzanski L.A. (Gliwice, Poland), Jonda E. (Gliwice, Poland), Pakiela W. (Gliwice, Poland), 
Bilewicz M. (Gliwice, Poland) 

Purpose: In this paper the result of laser surface feeding or remelting is discussed. The remelted layers 
which were formed on the surface of the investigated hot work steel were examined and analyzed 
metallographically and analyzed using a hardness testing machine. The resistance research has been 
done on the CSM Instruments. 
Design/methodology/approach: In this paper the results of laser treatment techniques applied in metal 
surface technology are presented and discussed. There is presented laser treatment with feeding or 
remelting of hot work tool steel X40CrMoV5-1 with ceramic powders especially - Al2O3 and Si3N4, as 
well as results of laser remelting influence on structure and properties of the surface of the hot work 
steel, carried out using the high power diode laser (HPDL). 
Findings: On the basis of the wear abrasion tests carried out on hot work tool steel it could be found that 
each of those specimens is characterized by different resistance for the same powders and the power of the 
laser beam. The metallographic investigations on light microscope show that during feeding or remelting the 
hot work tool steel with the ceramic powder layer in the whole range of the laser power values used 1.2-2.3 
kW the obtained bead face is characteristic of the high roughness, multiple pores, irregularity. 
Practical implications: The resistance to abrasive wear is a practical aim of this work as well as 
improvement of hardness as a very important properties for practical use. It is necessary to continue the 
research to determine feeding or remelting parameters for demanded properties of hot work tool steels 
surface layers.   
Originality/value:  Laser feeding or remelting by using HPDL laser (High Power Diode Laser) and 
selected ceramic powders can be very attractive for industries. 

 
1.58 
The influence of reinforcement portion on wear coefficient of composite materials manufactured 
by pressure infiltration  
Dobrzanski L.A. (Gliwice, Poland), Kremzer M. (Gliwice, Poland), Dziekonska M. (Gliwice, Poland) 

Purpose: The purpose of this paper is to present the research of tribological properties of modern 
aluminium matrix composite materials. The matrix material was EN AC - AlSi12 alloy while the 
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reinforcement ceramic performs. In order to investigate the influence of reinforcing phase’s portion on 
tribological properties the comparison was made between the composite material based on preforms 
obtained by Al2O3 Alcoa CL 2500 powder sintered with different portion of pore forming agent in form 
of carbon fibres Sigrafil C 10 M250 UNS from Carbon Group company. 
Methodology:The composite was manufactured by the use of porous material pressure infiltration 
method. Hardness test was carried out with Rockwell method in A scale. The wear resistance was 
measured by the use of TSM Instruments Tribometer. The tribomiter allows to realize dry friction wear 
mechanism of reciprocating movement conditions. Additionally the examinations on LSM microscope 
of wear tracks were made. 
Findings: The obtained results show that the wear level of composite material is inversely proportional 
to the portion of reinforcing phase. 
Practical implications: Tested composite materials can be apply in many industry branches. 
Originality/value: The investigation results shows that the worked out technology of composite 
materials manufacturing can find the practical application in the production of near net shape and 
locally reinforced elements. 

 
1.190 
Properties of stainless steel based on ferritic steel X6Cr13 made by powder metallurgy 
Dobrzanski L.A. (Gliwice, Poland), Kujawa M. (Gliwice, Poland) 

Purpose: of this paper is to define influence of different concentration of reinforcement in form of 
X2CrNiMo25-7-4 steel powder on the properties of sintered ferritic stainless steel X6Cr13.  
Design/methodology/approach: In presented study, material for investigation was manufactured by 
powder metallurgy from ferritic powders with appropriate contribution of austenitic-ferritic stainless 
steels powders. Prepared mixes have been pressed by cold isostatic pressing (CIP) at 350 MPa and 
sintered in vacuum furnace at 1250°C for 1 h. Obtained samples were examined by scanning electron 
microscopy (SEM), X-ray microanalysis and confocal microscopy for depth of the wear traces 
observation. Properties like porosity, density, wear resistance, macro- and microhardness were 
evaluated. 
Findings: Researches show that addition of 5-15% powder duplex stainless steel caused the significant 
increase in hardness and microhardness of X6Cr13 steel. Small amount of reinforcement powder 
improved the value of wear resistance of base material but 15% additive caused reduction of wear 
resistance because of the change the coherent bond between the reinforcement and the matrix.  
Research limitations/implications: Contribute to research on properties of materials with the base of 
ferritic stainless steel reinforced with X2CrNiMo25-7-4 particles. The next step for research will be to 
examine corrosion resistance which is a fundamental property required for the described steels. 
Practical implications: Development of a new type of materials applicable in the industry which are 
characterized by a higher wear resistance. 
Originality/value  The obtain results show the possibility of creation the newest materials base on 
X6Cr13 steels with better properties caused by proper volume fraction of reinforcement. 

 
1.191 
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The influence of carbon nanotubes at the mechanical properties of nanocomposites 
Dobrzanski L.A. (Gliwice, Poland), Mucha A. (Gliwice, Poland), Macek M. (Gliwice, Poland) 

Purpose The paper presents a simply method for the preparation of nanocomposite polymer matrix 
reinforced with carbon nanotubes and their influence on the mechanical properties.  
Design/methodology/approach A series of polymer matrix composite materials at filler weight 
fractions wt. 5%, 10%, 15%, 20%, 30% and 40% both in the absence and in the presence of MWCNT’s 
at a wt. 0.1%. The specimens were tested in 3 point-bending and tension with an universal testing 
machine.  
Findings The paper presents the possibility of preparation of nanocomposite materials. The components 
were carefully measured, mixed in vacuum, next the carbon nanotubes were homogenized using 
ultrasonicator. After that the mixture was injected into the molds as soon as possible and holded at the 
temperature of 50°C by 24h.  
Practical implications Polymer composites reinforced with carbon nanotubes are considered to be an 
important group of materials for many engineering applications. MWCNT’s  used as reinforcement in 
nanocomposites have greater mechanical strength and endurance with compare  to carbon fibers and a 
greater modulus of elasticity. Polymer composites reinforced with carbon nanotubes have been used in 
the production of chemical sensors, materials using field emission phenomenon, media converters, 
electrical appliances, supercapacitors. 
Originality/value  Paper presents new polymer matric nanocomposites with high Young's modulus. 
Polymer nanocomposites reinforced with carbon nanotubes are characterized by dimensional stability, 
high stiffness, toughness, heat resistance, low flammability, reduction of the permeability of liquids and 
gases, the lower density, low coefficient of thermal expansion, and increased electrical conductivity. 

 
1.88 
The comparison of computer methods for porosity evaluation in sintered constructional steels 
Dobrzanski L.A. (Gliwice, Poland), Musztyfaga M. (Gliwice, Poland), Luckos A. (Gliwice, Poland) 

Purpose: Purpose of this paper is to compare the results obtained from the parameters characterizing  
the porosity using two computer programs. 
Design/methodology/approach: The powders used in the present paper are pre-alloyed iron-base 
powders. The amount of graphite which is mixed with the iron-base powder is 0.6% and lubricant is 
0.75%. Green compacts were sintered in a vacuum furnace and cooled in nitrogen at three different 
rates: 6.5 ºC/s, 1.6 ºC/s and 0.3 ºC/s. Next the samples were tempered in vacuum in the same furnace 
and cooled in nitrogen, with the exception of low cooling. Obtained samples were examined by light 
optical microscopy (LOM) for microstructure observation and scanning electron microscopy (SEM). 
Findings: Investigation of porosity  in the  pre-alloyed steels was performed using ”Image-Pro Plus” 
computer program of Media Cybernetics company and “Sigma Scan” computer program of Systat 
Software company. Leica light microscope (MEFA4) was used to prepare series of micrographs. The 
microstructures were observed at 25x magnification and recorded as *.jpg files. After calibration of the 
digital images, the chosen parameters were calculated. 
Practical implications: Both programs have some limitations, which made it difficult to obtain some 
results automatically. 
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Originality/value:  The obtained results from the programs confirm that these programs are very useful 
in the statistical analysis of microstructures of sintered materials, because of the time savings during 
calculations.  

 
1.198 
Research of the wear resistant PVD coatings deposited on the sintered tool materials 
Dobrzanski L.A. (Gliwice, Poland), Staszuk M. (Gliwice, Poland), Kriz A. (Plzen, Czech Republic), 
Pakula D. (Gliwice, Poland) 

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

 
1.19 
Electrical properties of mono and polycrystalline solar cells 
Dobrzanski L.A. (Gliwice, Poland), Szczesna M. (Gliwice, Poland), Szindler M.L. (Gliwice, Poland), 
Drygala A. (Gliwice, Poland) 

Purpose: The goal of this article was to compare the properties of mono- and polycrystalline silicon 
solar cells. It was based on measurements performed of current-voltage characteristics and calculated 
parameters using mathematical formulas. 
Design/methodology/approach: Light and dark current-voltage characteristics of solar cells were 
measured using a solar simulator PV Test Solutions company SS150AAA model. The measurements 
were performed under standard conditions (Pin = 1000 W/m2, AM1.5G spectrum, T = 25 °C). The basic 
characteristic of the solar cells were determined using the software SolarLab and calculated using 
mathematical formulas. 
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Findings: Results and their analysis allow to conclude that measurements of current-voltage 
characteristics enable characterization of the basic parameters of solar cells. Can give important 
information about the property of prepared metallic contacts on the solar cells 
Practical implications: Knowledge about the current-voltage characteristics of solar cells and their 
basic parameters enables the assessment of the quality of their production and the improvement. 
Originality/value:  The paper presents some researches of the basic parameters of mono- and 
polycrystalline solar cells determining the current-voltage characteristics.  

 
1.54 
Al 2O3 antireflection coatings for silicon solar cells 
Dobrzanski L.A. (Gliwice, Poland), Szindler M.L. (Gliwice, Poland) 

Purpose: The aim of this paper was to investigate changes in surface morphology and optical properties 
of thin films of Al2O3. Thin films were prepared using atomic layer deposition (ALD) method. 
Design/methodology/approach: The microanalysis have been investigated by the Energy-dispersive 
X-ray spectroscopy EDS. The changes in surface topography was observed by the atomic force 
microscope AFM XE-100 and scanning electron microscope SEM. The results of roughness have been 
prepared in the software XEI Park Systems. The measurement of thickness and dispersion of refractive 
index was performed using  SE800 PV spectroscopic ellipsometer. The optical reflection have been 
investigated by the spectrometer UV/VIS. 
Findings: Results and their analysis allow to conclude that the atomic layer deposition method enables 
uniform coating  of smooth and complicated shapes surfaces. The thin film thickness depends only on 
the number of cycles, so that can be easily control the thickness of the material. 
Practical implications: Knowledge about the ALD Al2O3 optical parameters and the possibility to 
obtaining a uniform thin films show named previously material has a big potential in photovoltaic 
application. 
Originality/value:  The paper presents some researches of aluminium trioxide thin films deposited by 
atomic layer deposition method on monocrystalline silicon.  

 
1.137 
Composite materials based on EN AW-AlMg1SiCu aluminium alloy reinforced with halloysite 
particles 
Dobrzanski L.A. (Gliwice, Poland), Tomiczek B. (Gliwice, Poland) 

Purpose: The core of the work consists in the elaboration of composite materials of aluminium alloy 
matrix, manufactured with the use of powder metallurgy technologies, including mechanical milling 
and hot extrusion and in determining the influence of the share of halloysite nanotubes – as the 
reinforcing phase on the structure and mechanical properties of fabricated composites. 
Design/methodology/approach: Mechanical milling and hot extrusion are considering as a method for 
fabricating composite metal powders with a controlled fine microstructure. It is possible by the repeated 
fracturing and re-welding of powders particles mixture in a highly energetic ball mill.  
Findings: It has been confirmed that halloysite nanotubes can be applied as a effective reinforcement in 
the aluminium matrix composites. High energy ball milling as a method of mechanical milling improves 
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the distribution of the halloysite reinforcing particles throughout the aluminium matrix, simultaneously 
reducing the size of particles.  
Research limitations/implications: Contributes to research on structure and properties of aluminium 
alloy matrix composite material reinforced with mineral nanoparticles.  
Practical implications: The apparent density changes versus milling time can be used to control the 
composite powders production by mechanical milling and the presence of halloysite reinforcements 
particles accelerates the mechanical milling process. Conducted research shows that applied technology 
of composite materials production allows to obtain very good microstructural characteristics.  
Originality/value:  The application of halloysite nanotubes as the reinforcing phase of metal composite 
materials is a novel assumption of the discussed work and an interesting challenge whereof realization 
would enable to use this mineral clay in an innovative and cost effective way.  

 
1.178 
Structure and properties of PVD coatings deposited on cermets 
Dobrzanski L.A. (Gliwice, Poland), Zukowska L. (Gliwice, Poland) 

Purpose: The main aim of the research was the investigation of the structure and properties of single-
layer and gradient coatings of the type (Ti,Al)N and Ti(C,N) deposited by physical vapour deposition 
technology on the cermet substrate. 
Design/methodology/approach: The structural investigations include the metallographic analysis on 
the transmission and 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 investigations include also analysis of the mechanical and functional 
properties of the materials: substrate hardness tests and microhardness tests of the deposited coatings, 
surface roughness tests, evaluation of the adhesion of the deposited coatings as well as cutting 
properties. 
Findings: The results of the investigations carried out confirm the advantages of PVD coatings 
deposited onto cermets substrate especially in case of (Ti,Al)N. Coatings deposited onto the 
investigated substrates are characterised by good adhesion, high microhardness, taking effect in very 
high increasing of wear resistance.  
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. Equally important is the development of tool materials with respect to the 
fabrication of thin coatings resistant to wear in PVD process. It is of considerable importance, since 
through the selection of appropriate components, we can obtain a tool material of better properties. This 
area of tool material development is a priority nowadays, since it is the main route leading to the 
acquisition of machining tools of suitable properties. 
Originality/value:  The results of the investigation provide useful information on microstructure, 
scratch-resistant, wear resistant properties of the gradient and single-layer coatings deposited onto 
cermet. 

 
1.139 
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The conception of the experimental rail vehicle 
Dolecek R. (Leusenne, Switzerland), Cerny O. (Pardubice, Czech Republic) 

Purpose: The article deals with  the advance configuration and the installation of vehicle components to 
the experimental rail vehicle powered by the traction battery. Particularly the paper focus on the 
research problems of the construction of the experimental rail vehicle (bogie), the structure of electrical 
equipment of experimental rail vehicle (traction drive, control system, power supply system and the 
research problems of the influence between the different systems placed on the experimental rail vehicle 
are mentioned as well. 
Design/methodology/approach: The design of the experimental rail vehicle which has a foursome 
mechanically independent drives and each drive has own DSP controller, is specific. The mentioned 
configuration ensures the coordination of the traction forces between traction drives, which create one 
bogie with independently rotating wheels, provides the necessary energy flows. For the reason of the 
effects of the control to running characteristics the experimental rail vehicle has a lot of sensors and the 
other measuring devices. 
Findings: The problems of EMC - influence elimination of traction drive with PMSMs, control and 
measurement are solved. The sophisticated structure of the conception of the vehicle, which is expected 
to minimization of influence to the sensitive precision measuring equipment from, was designed during 
the development of the experimental rail vehicle (the minimization was achieved by LCD and LC filter 
modules). 
Research limitations/implications: The vehicle with four PMSMs form the whole traction vehicle 
drive with the total nominal power of 5 kW because of the budget is limited. 
Originality/value:  The special conception of rail vehicle, which is mechanically designed by Rolling 
Stock Research Institute, is constructed at the JPTF for the purposes of experimental research on 
vehicles with independently rotating wheels.  

 
1.42 
The evaluation of the TPM synchronization on the basis of their outputs 
Dolecki M. (Lublin, Poland), Kozera R. (Lublin, Poland), Lenik K. (Lublin, Poland) 

Purpose: Tree Parity Machines are specific artificial neural networks used to construct relatively secure 
key exchange protocol [12,15,24]. The level of networks’ compatibility is measured by weight vectors 
mutual overlap. However, to calculate such mutual overlap, one needs to be familiar with both weights’ 
vectors, which is impossible in practical key exchange. This paper discusses other schemes to evaluate 
compatibility of weights’ vectors. The first one uses Euclidean distance of both weights’ vectors. The 
second one is based on frequencies of common TPM’s outputs and as such does not rely on the weights’ 
vectors. Both approaches to handle secure key exchange protocol facilitate more extended analysis of 
many technical processes in which a vital role plays an incorporation of a non-standard high-quality 
method securing any sensitive data. 
Design/methodology/approach: Computer simulations of TPM synchronization are conducted using 
authors’ program and the obtained results are statistically analyzed herein. 
Findings: We found experimentally that mutual overlap of the weights’ vectors is highly correlated 
with Euclidean distance. Additionally, frequencies of common outputs in given numbers of learning 
cycles stay in high correlation with this mutual overlap and Euclidean distance. The latter can 
subsequently be used to draw pertinent conclusions about TPM’s weights compatibility. 
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Practical implications: Proposed methods, especially frequencies analysis, can be applied to key 
exchange protocol to improve its security. Determining the vectors compatibility level before 
synchronization completion allows qualifying this synchronization to one of the possible time classes. 
Originality/value:  New ideas presented in this work involve application of Euclidean distance and 
common output frequencies to calculate the networks compatibility given by weights mutual overlap. 

 
1.107 
Theory of adhesion, models and applications: a review 
Dos Santos D.J. (Santo Andre, Brazil), Tavares L.B. (Santo Andre, Brazil), Batalha G.F. (Sao Paulo, 
Brazil) 

Purpose: of this paper is to present a comprehensive review of the existing theories of adhesion, 
elucidating the main adhesion models: inter-diffusion, chemical, thermodynamic and electrostatic 
models.  
Design/methodology/approach: This review was obtained from fundamental books and papers. The 
collected material has presented current theories, models and some applications/researches related to 
them.  
Research limitations/implications: It has related essentially to a bibliographic review, without no 
published experimental results.  
Practical implications: Different adhesion mechanisms can be simultaneously present at the same 
interface. The understanding and identification of each possible type of interaction can be used as guide 
for further investigations, making possible to select the correct model to describe the material behaviour 
at interfaces.  
Originality/value:  This paper has summarized the main adhesion theories and presented some 
published papers, which elucidate the application and value of the theories.  

 
1.199 
Chosen aspects of human resources management in the machine enterprise directed to the quality 
Dudek-Burlikowska M. (Gliwice, Poland) 

Purpose: A new approach to human resources management in the machine enterprise directed to the 
quality has been presented. 
Design/methodology/approach: The possibility to create the procedure of employees estimation by 
employer and procedure of self-estimation by personnel is connected with developing of personnel 
politics in the enterprise. Assurance that employees should have influence on their own job for the 
development of quality management and conformity to products requirements have been taken into 
account.  
Findings At the present time the enterprises should integrate human resources management and quality 
management, main aims of enterprise and  competence for personnel. Such kind of strategy will enable 
to achieve success for these companies. 
Research limitations/implications: Work out of procedure of evaluation the effectiveness of the 
actions taken by employees is a very important approach in companies. Today the personnel of 
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enterprise should be conscious of importance of their activity and also should be conscious of being a 
subject to control by management with use different method of estimation. 
Practical implications The example of creating and implementing the procedure of employees 
estimation by employer and procedure of self-estimation by personnel shows possibility of monitoring 
human resources in enterprise directed to the quality.  
Originality/value Purpose procedures and forms of estimation of employees in Polish companies have 
been presented. It helps to define potential of human resources, a necessity of increasing numbers 
training, skills and competence. These procedures and forms are a propose of new strategy of human 
resources activities of all organizations. 

 
1.123 
Mechanical properties of Cr-Mo and Cr-Mo-V low-alloy steel welded joints after long-term 
service under creep conditions 
Dziuba–Kaluza M. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Zielinski A. (Gliwice, Poland) 

Purpose: The purpose of this paper was to evaluate mechanical properties of 13CrMo4-5 and 14MoV6-
3 steel homogeneous circumferential welded joints after long-term service under creep conditions much 
beyond the design work time of 100,000 hours and their suitability for further service.  
Design/methodology/approach: Mechanical properties of individual elements of welded joints in non-
destructive tests were determined. In particular, the brittle fracture appearance transition temperature as 
well as strength and plastic properties at room and elevated temperature were determined. 
Findings: The influence of long-term service on strength and plastic properties and on impact strength 
of tested material of 13CrMo4-5 and 14MoV6-3 steel homogeneous circumferential welded joints after 
long-term service under creep conditions beyond the design work time was determined. 
Research limitations/implications: The evaluation of suitability of the applied test methods in 
extension of service period for materials of welded joints of elements working under creep conditions 
after having exceeded the design work time was made. 
Practical implications: The obtained test results are used in creation of materials characteristics to 
allow predicting the life time of tested steels and their welded joints and are used for condition 
assessment and prediction about further operation of welded joints of elements in the pressure part of 
power equipment working under creep conditions. 
Originality/value:  The applied methodology and developed materials characteristics are used for 
condition assessment and prediction about further safe operation of welded joints of elements in the 
pressure part of power equipment working under creep conditions.  
 
 
 

 
1.149 
Effect of heating rate on the phase transformations during tempering of low carbon Cr-Mn-Mo 
alloy steel 
Dziurka R. (Cracow, Poland), Pacyna J. (Cracow, Poland), Tokarski T. (Cracow, Poland) 
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Purpose: The effect of heating rate to the tempering temperature on the microstructure and properties 
of lath martensite tempered at a various temperatures was studied in literature from point of the 
cemntite precipitations view. It has been shown that cementite dispersion is finer and more uniform in 
the rapidly heated and tempered than in the slowly heated and tempered specimen. Aim of this work is 
to investigate the effect of heating rate on the phase transformations during tempering. 
Design/methodology/approach: The investigations of phase transformations during tempering of the 
low carbon steel were made on the grounds of dilatometric curves recorded during heating from as-
quenched state. Heating to isothermal holding at 350°C was made with two different heating rates 
(100°C/s and 5°C/s) and was performed by use of the L78 R.I.T.A. dilatometer made by Linseis. The 
investigations of phase transformations during continuous heating from as-quenched state were 
performed by use of the DT 1000 dilatometer made by Adamel. 
Findings: It is possible to reduce probability of the occurrence of some phase transformations in favor 
of other. The difference in advancement of the various phase transformations can effects on various 
mechanical properties of the steels. 
Research limitations/implications: The effect of the heating rates (100°C/s and 5°C/s) during heating 
from as-quenched state on the phase transformations during isothermal holding at 350°C was submitted. 
It is expected to carry out further research on the effect of the heating rate on the phase transformations 
during isothermal holding at different temperatures and their effects on mechanical properties. 
Practical implications: The obtained information may be used to design new technologies of steels 
tempering. 
Originality/value:  The new point of view on the tempering of the steels can be assumed.  

 
1.133 
Metallographic Investigations of metal plate edges after cutting  
Gasiorek D. (Gliwice, Poland), Mezyk A. (Gliwice, Poland), Skibniewski A. (Gliwice, Poland), 
Gluchowski W. (Gliwice, Poland) 

Purpose: cutting sheets of various materials is a commonly used product finishing process in industrial 
conditions. If high quality of cut edges is required, defects caused by cutting on a guillotine make this 
process of finishing practically unsuitable. The Authors evaluated quality of plates after cutting in 
laboratory, on industrial guillotine and a rotary slitter, in order to  specify a cutting method least 
disturbing to the product's edge.  
Design/methodology/approach: samples of multi-layered aluminium lithographic plates, divided by 
cardboard and paper sheets were cut in industrial conditions on a guillotine and a rotary slitter. A 
specially designed laboratory test stand was built, allowing measurements of forces and applying a 
vertical, controlled movement of the cutting blade. Surfaces of edges of the samples were examined 
with the use of a Scanning Electronic Microscope; results of these scans were compared and evaluated. 
Findings: comparison of surfaces after cutting allowed drawing conclusions regarding methods causing 
minimum disturbances to the cut edges. The best quality of the cut edges was obtained on a laboratory 
guillotine test stand, applying a unique, vertical movement of the cutting blade.  
Research limitations/implications: results of laboratory experiments should be continued and verified 
on larger scale in industrial conditions.  
Practical implications:  if  vertical cutters could deliver the same edge quality as rotary slitters, a 
substantial reduction of production costs can be expected as in many cases guillotines are far more 
efficient than rotary slitters. 
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Originality/value:  vertical, controlled movement of the blade during cutting metal sheets offers 
substantial advantages to the finishing process compared to standard guillotine cutting. In all cases, 
when high quality of the edge surface is required, proposed vertical cutting combines high efficiency 
with simplicity of operations and assures high quality of the finished products.  

 
1.158 
Optimization of the geometric design features by means of the Finite Elements Methods 
Gendarz P. (Gliwice, Poland) 

Purpose: The constant technical development encourages the designers to face new challenges. Their 
design has to meet a wide range of criteria that derive mainly from the design assumptions, design 
principles and the demands of the client. The primary goal of this paper is presenting the possibilities of 
the optimization of the geometric design features by means of the Finite Elements Method (FEM).  
Design/methodology/approach: The paper presents the optimization methods concerning the 
qualitative and quantitative design features by means of CAE systems based of FEM. Findings 
Findings: The optimization process results in defining optimal design features of the chosen machine 
elements which is achieved on the basis of defined criteria (minimal mass, permissible stress, allowable 
deformations), load's states, boundary and limit conditions.  
Research limitations/implications: Considering the iterative course of the process the optimization by 
means of the Finite Elements Method is time consuming and regarding the complexity of the set of 
criteria and the objective function, it requires applying powerful processing units.  
Practical implications: The optimization of the qualitative and quantitative design features, whether 
geometrical or material, is applicable in the design process of the machine and device elements, as well 
as in defining the exemplar design during the creation of series of types and systems of module design. 
Originality/value: The presented computer aided methods of optimization with the application of FEM 
allows defining optimal geometric design features with the consideration of the defined criteria which 
derive, most of all, from the technical and economic purposefulness and the production capacity.  

 
1.196 
Cooling curve and microchemical phase analysis of rapidly quenched magnesium AM60B and 
AE44 alloys 
Gesing A.J. (Tecumseh, On, Canada), Sokolowski J.H. (Windsor, On, Canada), Marchwica P.C. 
(Windsor, On, Canada), Blawert C. (Geesthacht, Canada), Jekl J. (Strathroy, On, Canada), Kozdras M. 
(Hamilton, Canada), Kasprzak M. (Gliwice, Poland), Wood J. (London, Canada) 

Purpose: Development of the understanding of the effect of the solidification rate with the alloy 
microstructures for the structural AM60B and the creep resistant AE44 Mg casting alloys.  
Design/methodology/approach: Tubular macro test samples of magnesium alloys AM60B and AE44 
were melted and quenched at maximum instantaneous cooling rates ranging from -5°C/s to -500°C/s in 
the Universal Metallurgical Simulator and Analyzer (UMSA) Technology Platform while recording the 
temperature-time traces. Such rapid cooling rates are typical in water-cooled dies used in high pressure 
die casting (HPDC). 
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Characteristic reactions on these curves corresponding to the formation of individual phases during 
solidification were quantified based on cooling curve analysis combined with metallographic and 
micro-chemical analysis, with the aid of literature data. 
Findings:  The results indicate that these phases, their size and location in the microstructure, their 
chemistry and their relative proportions all change in response to the increase in the cooling rate.  The 
results are drastically different for the two alloy systems studied.  Solidification of AM60B alloy yields 
small, equiaxed α-Mg rosettes whose size is mostly independent of the cooling rate. These rosettes 
nucleate heterogeneously on Al8Mn5 phases that are first to form, and are surrounded by the eutectic 
structure of Mg and Mg17Al12. In contrast, the AE44 has very large α-Mg grains at all cooling rates. 
These grains are filled with Al11RE3 platelets or dendrites. Results suggest that the Al11Re3 phase is 
completely ineffective in heterogeneous nucleation of  α-Mg grains. 
Research limitations/implications: For both alloys, the observed cooling rate dependence favors 
formation of microstructures useful for the intended application.  The equiaxed grain structure and 
independence of the grain size over the large range of cooling rates favors the structural applications of 
die-cast AM60B. In AE44, alloy large grains with clean grain boundaries pinned by second phase 
refractory intermetallic particles provides a microstructure tailored for elevated temperature creep 
resistance.  In both cases the desired structure can be obtained over the entire range of cooling rates that 
is possible to achieve in a water-cooled HP die casting. 
Originality/value: In this research the authors significantly extended the thermal analysis methodology. 
The specific results obtained on the structural and creep-resistant Mg casting alloys are of significant 
value to the development of automotive light metal structures and power train components as well as 
further development of solidification codes for the commercial HPDC process.  

 
1.26 
Copper brass and bronze strips with controlled properties by RCS method 
Gluchowski W. (Gliwice, Poland), Domagala-Dubiel J. (Gliwice, Poland), Sobota J. (Gliwice, Poland), 
Stobrawa J. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland) 

Purpose: A growing trend to use the copper-based strips is observed recently world-wide in the electric 
and electronic industry . Ultrafine grained copper and solid solution hardened copper alloys are applied 
where high electrical conductivity and good mechanical properties are 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 copper brass and bronze strips with improved 
functional properties 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.  
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1.146 
Application of PIM technology to manufacturing of sintered tool materials 
Golombek K. (Gliwice, Poland) 

Purpose: The paper provides an overview of the fabricating of new Co and/or Ni-based functional 
composite tool materials reinforced with hard carbide phases. The essence of the investigations 
concerns the application of a state-of-the-art polymer-powder slip forming technology for 
manufacturing composite tool materials in the form of sintered carbides ensuring high resistance to 
abrasive wear, corrosion and diffusion in tools’ working conditions. 
Design/methodology/approach: WC, (W,Ti)C carbides doped with VC, NbC and/or TaC, frequently 
used as hard reinforcing phases of sintered carbides based on cobalt, especially in this configuration, 
were used for fabricating composite tool materials, as TiC phases, mainly VC, inhibit the growth of a 
WC carbide grain in sintering. Metal, constituting a matrix of sintered carbides, must exhibit a smaller 
affinity for carbon than a carbide metal, and in the liquid state it has to wet the carbide grains, 
interpenetrate the grains, filling in pores and exhibiting the limited solubility of carbide grains. Nickel 
and cobalt, often used as a matrix material, satisfy such conditions. 
Findings: New functional tool composite materials with a metallic matrix and reinforced with hard 
carbide phases have been developed. A modern polymer-powder slip forming technology has been 
applied for their fabrication ensuring appropriately high resistance to abrasive wear, corrosion and 
diffusion in operating conditions for the tool produced. The effect of the polymer binder has been 
determined used for moulding a mixture of hard carbide powders based on WC, TiC, (W, Ti)C, doped 
with VC, NbC and/or TaC and powders of a metallic matrix in the form of Co and/or Ni. The relevant 
type of a polymer binder was selected, its optimum volume fraction was determined, rheological 
properties of a polymer-powder slip were investigated along with thermal degradation conditions, i.e. 
atmosphere, time and temperature, as well as solvent degradation conditions, i.e. solving time and 
temperature and sintering conditions were matched. The structure and mechanical properties of the 
produced tool materials were examined, especially their resistance to abrasive wear, hardness and 
bending strength. 
Practical implications: The application of the state-of-the-art powder moulding methods for producing 
composite tool materials reinforced with hard carbide phases is substantiated. The application of 
injection moulding or extrusion processes, opposite to casting processes and classical powder 
metallurgy, allows to manufacture composite materials with complicated shapes and a developed 
geometry, including tool materials with a wide range of content of reinforcing particles, without having 
to use additional procedures and sorting typical for casting materials. 
Originality/value:  Employment of the modern powders forming techniques, and especially of the 
pressureless forming and sintering, makes it possible to fabricate tool materials-cemented carbides.  

 
1.120 
Semi-industrial simulation of hot rolling and controlled cooling of Mn-Al TRIP steel sheets 
Grajcar A. (Gliwice, Poland), Skrzypczyk P. (Gliwice, Poland), Wozniak D. (Gliwice, Poland), 
Kolodziej S. (Gliwice, Poland) 
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Purpose: The aim of the work is a semi-industrial physical simulation of thermomechanical rolling and 
controlled cooling of advanced high-strength steels with increased Mn and Al content. 
Design/methodology/approach: Four steels of various Mn and Nb concentration were 
thermomechanically rolled in 3 and 5 passes using a modern LPS line for physical simulation of hot 
rolling at a semi-industrial scale. The hot deformation course is fully automated as well as controlled 
cooling applied directly after finishing rolling. Temperature-time and force-energetic parameters of hot 
rolling were continuously registered and assessed. 
Findings: The applied line consisting of two-high reversing mill, roller tables with heating panels, 
cooling devices and controlling-recording systems reflects industrial hot strip rolling parameters 
sufficiently. Reduction values and temperature-time regimes are similar to those used in industrial 
practice whereas strain rate is limited to about 10 s-1 what requires taking into account during 
comparison. All the steels investigated have high total pressure forces due to the high total content of 
alloying elements. The critical factor making it possible to obtain high-quality sheet samples with a 
thickness up to 3.3 mm is applying isothermal heating panels which decrease a cooling rate of thin 
sheets. 
Research limitations/implications: The real complete simulation of hot strip rolling requires extension 
of a used line with a further module for simulation of continuous finishing rolling stages. The work is in 
progress. 
Practical implications: The results can be successfully utilized in industrial hot rolling and controlled 
cooling practices after necessary modifications. 
Originality/value:  The efficient semi-industrial physical simulation of hot strip thermomechanical 
rolling of some new model AHSS grades containing increased Mn and Al content as well as Nb 
microadditions was presented. 

 
1.164 
Investigation of the Portevin–Le Chatelier effect by the acoustic emission 
Grzegorczyk B. (Gliwice, Poland), Ozgowicz W. (Gliwice, Poland), Kalinowska-Ozgowicz E. (Gliwice, 
Poland), Kowalski A. (Gliwice, Poland) 

Purpose: The aim of this paper is to determine the relation existing between the behaviour of the 
signals of acoustic emissions generated in the course of plastic deformation at elevated temperature, and 
the shape of the work-hardening curves σ-ε and the Portevin - Le Chatelier effect. 
Design/methodology/approach: Single crystal was investigated applying the method of free 
compression at a constant strain rate and a temperature within the range from 20°C to 400°C at a strain 
rate of 10-5 sec-1 to 10-1 sec-1, simultaneously recording this phenomenon by means of acoustic 
emission. 
Findings: The analysis of the results of these investigations permitted to prove considerable relations 
between the work-hardening curve σ -ε displaying the PLC effect and the characteristics of the signals 
of the acoustic emission generated in the uniaxial compression. 
Practical implications: The AE method applied in the process of plastic deformation of single crystals 
of the alloy CuZn30 displays also a dependence of the activity of acoustic emissions on the stage of 
strain-hardening of the investigated alloy. 
Originality/value:  In the range of the occurrence of the PLC effect during the compression test of the 
investigated single crystals the signal AE displays a cyclic character, distinctly correlated qualitatively 
with the oscil¬lations of stresses on the curve σ -ε 
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1.93 
A vertical type twin roll caster for an aluminium alloy clad strip 
Haga T. (Osaka, Japan), Nakamura R. (Tokyo, Japan), Kumai S. (Tokyo, Japan), Watari H. (Gunma, 
Japan) 

Purpose: Twin roll casters that can cast two layers and three layers clad strip of aluminium alloys were 
invented. One of the purposes of this paper is to report that the two layers and three layers clad strip 
could be cast by the twin roll caster of this study. The investigation of the characters of these casters and 
the clad strips was purpose of this paper, too. The connecting at the interface between the strips was 
most important in the casting of the clad strip. Therefore, the attention was paid on the conditions of the 
interface. 
Design/methodology/approach: A vertical type tandem twin roll caster and a twin roll caster equipped with a 
scraper were designed, assembled and tested. Castings of the two layers clad strip and the three layers clad strip 
directly from molten metal were tried using these twin roll casters. The connecting strength between strips was 
investigated by the continuous bending test and the cold rolling. The diffusion and re-melting at the interface 
was investigated by the SEM-EPMA. 
Findings: The twin roll casters invented in this study could cast the two layers and three layers clad strips 
directly from molten metal. These clad strips had clear interface between the strips. This means that the 
mixing of the two alloys did not occur at the interface. The diffusion of elements of the each strip into 
another strip did not occur at the interface. The connecting strength was enough to endure the peeling at 
the interface by continuous bending. The clad ratio could be controlled by the solidification length up to 
10:1. Two layers clad strip assembled from Al-Mg alloy strip and another aluminium alloy strip could be 
cast without defect by the effect of the scraper. The three layers clad strip which base strip had lower 
melting point than that of the overlay strip could be cast. 
Research limitations/implications: The size of the roll was laboratory size. Moreover, the amount of the 
poured molten metal was less 3kg. Therefore, there was no information about the commercial size clad 
strip in this paper.   
Practical implications: The three layers clad strip, which base strip is 3003 aluminium alloy and 
overlay strips are 4045 aluminium alloy, can be used for the brazing sheet of the radiator of the 
automobile. The twin roll caster of this paper could cast this type of clad strip. The process saving and 
the energy saving can be attain by the twin roll caster of this paper. The clad ratio between the base strip 
and the overlay strip was smaller than 10:1 
Originality/value:  The twin roll casters that could cast two and three layers clad strips were original 
invention. using the twin roll caster.  

 
1.132 
Influence analysis of admixtures on mechanical properties of non-alloy structural steels 
Honysz R. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Purpose: The paper introduces analysis results of selected alloying elements influence on mechanical 
properties of alloy structural steels for quenching and tempering. 
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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. 

 
1.90 
Specific heat investigation of bulk metallic glasses  
Januszka A. (Gliwice, Poland), Nowosielski R. (Gliwice, Poland) 

Purpose: The aim of the paper is measurements and analysis of specific heat (Cp) of bulk metallic 
glasses. The fabrication method and structure analysis were also described.  
Design/methodology/approach: The studies were carried out on FeCo-based glassy test pieces with 
the following composition: Fe36Co36B19,2Si4,. Samples in form of rods were prepared by copper mould 
casting method. The structure was tested by X-ray diffraction method and scanning electron microscope 
observation (SEM). For determination of thermal properties the DTA and DSC method were used. 
Specific heat of amorphous samples was investigated by calorimetric method. 
Findings: The X-ray diffraction revealed that fabricated samples exhibit glassy structure. Broad 
diffraction halo could be seen for each tested sample. SEM observations show that fracture morphology 
is changed on the diameter of samples. Thermal analysis allows assigning liquidus temperature (Tl). On 
the base of DSC curves glass transition temperature (Tg) and crystallization temperature (Tx) were 
determinate. Specific heat investigation show insignificant changes in temperature range from 30 K to 
Tg. 
Practical implications: Bulk glassy FeCo-based alloys which are fabricated by rapidly solidifying 
technique are very interesting engineering materials because of its unique mechanical and magnetic 
properties. They could be used in many applications. Specific heat is important in solidification process. 
This property is significant input-data in computer simulation of solidification process. 
Originality/value:  It is important to investigate thermal properties of bulk metallic glasses (including 
Cp) in order to understand mechanism of structural relaxation, glass transition and crystallization 
sequences. 

 
1.71 
Analysis of selected utility properties of biomaterials used in coronary stents 



 
Abstracts 81 
 

 
 

Jurkiewicz W. (Warszawa, Poland), Paszenda Z. (Zabrze, Poland), Basiaga M. (Zabrze, Poland), 
Walke W. (Zabrze, Poland) 

Purpose: The study analysed influence of the selected functional properties of metallic biomaterials on 
selected functional properties of coronary stents used in invasive cardiology. 
Design/methodology/approach: Pitting corrosion resistance tests were performed by means of 
potentiodynamic method. Corrosion resistance tests were performed on the ground of registered anodic 
polarisation curves and Stern method. The research also comprised galvanic corrosion resistance tests 
with application of Evans method. Measurements were made with VoltaLab® PGP 201 system. Tests 
were performed in artificial blood plasma at the temperature T = 37.0±1°C and pH = 7.0±0.2. 
Measurements of fluoroscopic visibility with application of cardiovascular imaging system Integris 
5000 by Philips were also performed. 
Findings: Application of Ta layer in composite stents  made of Cr-Ni-Mo steel is an effective method 
used for improvement of  their functional properties, and in particular of their fluoroscopic visibility, at 
the same time decreasing their corrosion resistance. It is of crucial meaning for increasing effectiveness 
and safety of low-invasive percutaneous transluminal coronary angioplasty. 
Practical implications: Improvement of fluoroscopic visibility of coronary stents is possible through 
application of materials with increased X-ray absorptivity for their production. Within this scope you 
can consider certain form of implant created as a whole from one biomaterial or mixture of two 
biomaterials (layer implants), on the assumption that one of them features greater X-ray absorptivity. 
Originality/value:  Application of middle layer made of tantalum in composite stent does not influence 
initiation of galvanic corrosion process but it produces better fluoroscopic visibility that brings forth 
improved safety of coronary angioplasty.  

 
1.100 
Evaluation of selected elements of human resources management in organization 
Kania A. (Gliwice, Poland), Spilka M. (Gliwice, Poland) 

Purpose: In this paper an evaluation of the most important components of human resources 
management (HRM) which have a significant impact on increasing of the competitiveness of the 
company was presented. The procedure of employment and qualification of employees, training, 
evaluation and dismissal of workers were showed. 
Design/methodology/approach: The implementation of the employees remuneration and motivation 
systems in the organization were proposed. Resulting of this action will be the work efficiency 
improvement, staff mobilizing to achieve the setting objectives, and assurance that employees by 
adequate motivation and remuneration, will be react for the customer needs in desirable manner. 
Findings: The supplement of HRM system in the organization about two missing elements will ensure 
improvement of the quality of work carried out and the awareness of the employees for the manner of 
their remuneration and motivating. 
Research limitations/implications: As a result of searching and implementation of improvements, the 
organization makes more attractive, both among the customers and the candidates for the job. Both 
groups are looking for a reliable partner for cooperation, therefore the implementation of such important 
elements of HRM as motivation and remuneration systems, increases the interest of the customers in 
organization and makes it an interesting place to work, even for very demanding employee. 
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Practical implications: Evaluation of HRM showed that in order to fully usage of the potential of the 
company, one should complete the HRM process for additional activities such as remuneration and 
motivating of the employees. They will have a positive impact on the functioning of the organization 
and the quality of work of the employed employees. 
Originality/value:  All activities constituting the process of human resources management in the 
enterprise have a positive impact on the development of the company, so it’s important to search of 
continuous improvements that could make more efficient its functioning. 

 
1.86 
Projects management in organization on the selected example 
Kania A. (Gliwice, Poland), Spilka M. (Gliwice, Poland), Griner S. (Gliwice, Poland) 

Purpose: In this paper stages of project management taking into consideration many useful tools and 
methods were presented. The quality management in the project, the risk estimation, costs of the project 
realization and many others were discussed. The analysis of project management of an element using in 
an automotive industry was carried out. 
Design/methodology/approach: In this article classification of the projects was presented. The stages 
of project management and relations among them were discussed. The special attention was given for 
selected elements of project management in a selected enterprise. 
Findings: The team formation, tasks of a manager and a leader of the analyzed project were shown. The 
methods of quality control in the project and process of the risk management were presented. Moreover 
methods of time management and costs planning of the project were discussed. 
Research limitations/implications: Many undertakings cannot be realized without earlier plans. It is 
very important in case of big projects. The correct planning and a proper project management bring 
many advantages for organizations. 
Practical implications: Very often project management is separated only in a planning stage what 
doesn’t bring an expected effect. To prevent this it is necessary to creation of tools containing necessary 
conceptual, planning, implementation and control actions. 
Originality/value:  In this paper indicated that the analyzed project was proper managed. Following 
stages of the project were carried out carefully. In this project many modern methods of project 
management were used. These methods eliminate threats which can lead to errors in the project 
realization. 
 
 

 
1.202 
Complaints management as a manner of the loss of clients probability minimization  
Karkoszka T. (Gliwice, Poland), Michalowski W. (Gliwice, Poland) 

Purpose: of the paper has been to define the significance of clients’ requirements in organisation 
functioning and the characterising the managing clients’ complaints being a manner of minimization of risk 
of clients’ loss.  



 
Abstracts 83 
 

 
 

Design/methodology/approach: Methodology used for the complaints management has included: opening 
of complaints report, processes connected with correction, analysing the problem, implementation of 
corrective and preventive actions, closing the 8D report and verification of the undertaken activities.  
Findings: of analysis are as follows: implementation and maintenance of system procedures of complaints 
management allow for quick and in working order dissolution of clients’ complaints problems.  
Practical implication:  can be applied in case of any organisation which manages the complains for 
quality improvement by minimization of the risk connected with the loss of clients.  
Originality/value:  Value of the presented paper is being constituted by the procedure of complaints 
management assuring minimization of the probability of loss of clients.  

 
1.134 
Properties and structure of AlSi5Cu2/SiC composite produced by hot pressing 
Karwan-Baczewska J.K.B. (Cracow, Poland), Susniak M.S. (Cracow, Poland), Dutkiewicz J.D. 
(Cracow, Poland), Grande M.A.G. (Torino, Italy), Rosso M.R. (Torino, Italy) 

Purpose: The aim of this work have been comparative study of AlSi5Cu2/SiC composites with 
different SiC content to obtain material with an optimal properties 
Design/methodology/approach: AlSi5Cu2 aluminium alloy chips were used as a matrix and reinforced 
with 10, 15 and 20 wt.% SiC particles. The powder blends were mixed in a high-energy ball mill 
(Fritsch, Pulverisette 5/4) for up to 40h. Handling and milling steps were performed under a high purity 
argon. The powders were hot pressed at 450˚C, under 600MPa in vacuum for 10 min. The 
microstructure of the samples was investigated with in details.  
Findings: Present study confirms a positive effect of mechanical alloying process in a homogeneous 
distribution of hard particles in a plastic matrix of composite powder, whereas hot-pressing process 
allows to obtain a sample with homogeneous structure and advanced hardness. The highest hardness 
was obtained for samples AlSi5Cu2 +20wt%SiC. After sintering process a new phase (α-AlFeSi + Zn) 
homogeneously distributed was identified.  
Research limitations/implications: The AlSi5Cu2/SiC composite microstructure showed 
homogeneous SiC distribution into alloy matrix. The results showed an increase in the hardness value 
from 250 to 270 HV5 with increasing SiC content. Further works will focused on mechanical properties 
examination and the impact assessment newly-created phase on the material properties.  
Practical implications: The practical implications consider application of AlSi5Cu2 chips for 
producing a powder and then a novel composite with SiC particles. The composite AlSi5Cu2 reinforced 
with 10, 15 and 20 wt.% SiC can be used as a part for machine and motor industry.  
Originality/value: The most original value of the paper is dealing with a recycle process of aluminium 
alloys chips via mechanical alloying method and manufacturing a new powder.  

 
1.160 
Types of wear and tear of biomaterials used in orthopaedic surgery 
Klimek L. (Lodz, Poland), Stanczyk-Wolowiec E. (Lodz, Poland), Majkowska B. (Gdansk, Poland) 
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Purpose: Of this paper is presentation of observations on different kinds of wear and tear of 
biomaterials used in contemporary orthopaedic surgery. 
Design/methodology/approach: Types of prosthesis damage, encountered in medical practice, and 
their causes have been described. Results of many clinical studies were analysed to review prosthesis 
damage from the stage of implanting (such as intrusion of a foreign object between its components) to 
their natural wear and tear after many years of use (abrasive wear, biological corrosion). 
Findings: It has been shown that prostheses heads may also succumb to quick wear and tear despite 
being made of harder and more durable materials than sockets. 
Research limitations/implications: Clinical and laboratory of defective implants discover the reasons 
of damage, but they are time consuming. There are also difficulties in obtaining objects for research. 
Originality/value:  The research has helped to systematise the knowledge on the mechanisms of wear 
and damage of endoprostheses, which is vital for improvement of their life cycle.  

 
1.135 
The influence of continuous heating rate on the austenite formation in the medium carbon TRIP 
steel 
Kokosza A. (Cracow, Poland), Pacyna J. (Cracow, Poland), Bala P. (Cracow, Poland), Dziurka R. 
(Cracow, Poland) 

Purpose: The purpose of the hereby work was to determine the influence of heating rate on the 
austenite formation range and to draw the time-temperature-austenitizing diagram at continuous heating 
for TRIP 41MnSi6-5 steel. 
Design/methodology/approach: The dilatometric analysis was applied as the basic investigation 
method. Samples of the tested steel were heated to 1100°C with various heating rates. Changes in the 
relative elongation (ΔL) were recorded as a temperature function (T), during heating. On the basis of 
analysing such dependencies, for each heating rate the critical temperatures were determined.  
Findings: It was found, that during heating of the 41MnSi6-5 steel the austenite formation starts at the 
higher temperature the faster is the heating. It was observed, that directly before the start of the austenite 
formation, an unidentified (in the presented here investigations) transformation occurs in the 
investigated steel, causing its volume increase. 
Research limitations/implications: The performed investigations indicate that during heating of 
elements of small thickness or cross-sections - within the critical temperature range - the method of 
their heating to the required temperature becomes very important. At short heating times incorrectly 
selected the heating conditions can be the reason of significant errors of the heat treatment.  
Practical implications: The developed diagram: time-temperature-austenitizing, at a continuous heating 
(CHT), can be a useful tool supporting the proper selection of heating parameters within the critical 
temperature range. 
Originality/value:  The dependence of the heating rate and the temperature range, in which austenite is 
formed in the tested 41MnSi6-5 steel, was found. It was observed that heating of the investigated steel 
with rates lower than 1°C/s has an insignificant influence on the temperature range within which the 
austenite formation occurs. 

 
1.136 
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Evaluation of selected properties of PA6-copper/graphite composite 
Konieczny J. (Gliwice, Poland), Chmielnicki B. (Gliwice, Poland), Tomiczek A. (Gliwice, Poland) 

Purpose The aim of this study was to investigate the possibility of improving the tribological properties 
and thermal conductivity of composites with structural modification of polyamides by the additions of 
copper and graphite.  
Design/methodology/approach The study involved testing polyamide composites containing metallic 
powder. As the matrix was used polyamide 6 Tarnamid 27 Natural produced by Azoty Tarnów, which 
strengthened copper, graphite or molybdenum disulfide with varying participation in the composite. 
Taken tensile test, Brinell hardness, thermal conductivity and the tribological wear resistance. Analyzed 
the influence of the type of dopant and the participation of the studied property. 
Findings The study showed the desirability of the use of graphite and copper as fillers polyamide. The 
resulting composites are characterized by satisfactory mechanical properties and thermal conductivity. 
Applied fillers also showed a positive effect on the value of the coefficient of friction wear him down much. 
Research limitations/implications No synergistic effect of fillers on the properties of a ternary mixture 
polyamide-graphite-copper property in all test. Tribological wear for this material was significantly 
higher than for the binary mixtures of polyamide-graphite and polyamide -copper. According to the 
literature, composite reinforced with graphite and copper should have a best tribological properties, far 
in excess of other subjects. Low wear resistance of this material disqualify applications on the nodes 
friction. 
Practical implications The results obtained newly developed composites, combined with the relatively 
low price of graphite and copper as compared with the price of molybdenum sulfide II may be reasons 
to use them as analogues of commercial mixtures of PA with MoS2. 
Originality/value  The results are original and valuable cognitive nature. They bring a new and 
expanded information about the effects of fillers on mechanical and physical properties. Unique data on 
tribological wear resistance depends on the type and amount of filler.  

 
1.85 
Tool wear in machining using anthropomorphic robot 
Kopac J. (Ljubljana, Slovenia), Pusavec F. (Ljubljana, Slovenia), Tratar J. (Ljubljana, Slovenia) 

Purpose: Recent progress in robotics has made robots suitable for many different tasks. Beside 
manipulative and installation applications, which robot manipulators are most commonly used for, 
milling can be performed as well. In the near future, robot manipulators with proper cutting tool and 
milling parameters could replace conventional CNC machining of middle toleranced end products. 
Generally, technological bases for tool life expectancy in milling with robots are not available or 
studied. Therefore, this work presents analysis of HSS tool wear in milling MDF (medium density 
fibreboard) with an anthropomorphic robot. Tests were performed in five different positions according 
to the distance the between robot base and the test milling position. Results show that increasing the 
distance significantly affects tool wear due to lower robot rigidity. However, the working area is larger 
than in the case of conventional CNC machines and therefore the balance has to be defined for specific 
processing operation.)  
Design/methodology/approach: Tool wear in machining with robot was evaluated by conducted tests 
in milling MDF, medium density fibreboard, with HSS blades. The subject scope of our paper is robotic 
machining which is emerging new area of using robots in new sustainable and flexible productions. 
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Findings: Subject scope of this paper is to confirm our prediction that robot rigidity influences tool 
wear. Machining with robot in different positions according to robot base significantly influences tool 
wear up to 33 %. In comparison with conventional CNC machining centre the tool wear is even greater, 
approximately 50 %.  
Research limitations/implications: Tests were implemented in limited robot area. In the future 
research larger operating area should be included to determine tool wear.  
Practical implications: In our work areas with larger tool wear were recognized, which in further work 
will help to determine tool wear in robots working area and predict tool wear in machining operations.  
Originality/value: Using new technologies, machining with very flexible robots, leads to great 
advantages in the preparation and machining of complex middle toleranced end products. In this paper 
original experimental work was done which could help machinists who work with robots to position 
work piece more effectively in robots working area and provide lower tool wear.  

 
1.153 
The influence of the heat treatment on the microstructure and tribological properties of mottled 
cast iron 
Krawczyk J. (Cracow, Poland), Pacyna J. (Cracow, Poland), Pawlowski B. (Cracow, Poland), Madej 
M. (Cracow, Poland), Bala P. (Cracow, Poland) 

Purpose: The objective of this work was to determine the influence of microstructure changes on GJS-
HV300(SiNiCr2-3) cast iron tribological properties. Modification of the investigated cast iron 
microstructure was carried out by the heat treatment. 
Design/methodology/approach: The tribological tests were performed on the T05 tester at a load of 
100 N. Bearing steel 100Cr6 of a hardness of 57 HRC was applied as a counter sample. The test 
duration time was 2000 s. During the tribological test the continuous measurements of the friction 
coefficient were carried out and the friction products were being removed from the counter sample 
surface. The tribological tests were performed at a room temperature. A stereological analysis of 
volume fractions of structural components (VV) was performed by means of the point method, with the 
application of a network deposited on the microstructure photographs. For each variant of the heat 
treatment 30 depositions of the network were performed. Measurements were done on 
microphotographs obtained by using an objective of 50 times magnification. The network with 200 
measurement points was applied. 
Findings: Predicting of wear resistance only on the basis of hardness is unappropriate. The main factor 
here is the mechanism of wear, which is influenced mainly by the microstructure. 
Research limitations/implications: The relationship between the hardness resulting from the 
microstructure and the wear resistance of the investigated cast iron was presented. This supplements the 
knowledge concerning the role of the microstructure in the formation of tribological properties of cast iron. 
Practical implications: Predicting of the tribological properties of mill rolls. 
Originality/value:  Heat treatment resulting in decrease of volume fraction of ledeburitic cementite and 
increase of volume fraction of graphite decreases wear resistance of investigated material. 

 
1.210 
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Influence of technological parameters of the SLS method on AM steel parts 
Krol M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Kujawa M. (Gliwice, Poland) 

Purpose: The main objective of this study was presenting an influence of selective laser sintering 
parameters such as power output, laser distance between the point’s sintered metal powder during 
additive manufacturing as well as the orientation of the model relative to the laser beam and substrate 
on the microstructure and hardness parts made by Selective Laser Sintering. 
Design/methodology/approach: Production of AM steel parts were carried out on Renishaw AM 125 
device for the selective laser sintering of metal powders. On the basis of an experiment plan, 24 models 
were made, which have been tested to determine the influence of laser parameters on structure and 
hardness of investigated parts. 
Findings: The results of this study indicate that the technological parameters of selective laser sintering 
method such as laser power and point distance of the laser spot determine structural and mechanical 
properties of AM metallic parts. 
Research limitations/implications: The presented results are a continuation of the research work 
carried out to determine an influence of various process parameters parts made by the SLS method 
during additive manufacturing on structural, mechanical and functional properties. 
Practical implications: The device, which currently have Institute of Engineering Materials and 
Biomaterials, allows to make models with sizes no larger than 125×215×125 mm and can be made by 
stainless steel 316L and 17-4PH, H13 tool steel, aluminium Al-Si-12, titanium CP, Ti-6Al-4V and  
Ti-6Al-7Nb, cobalt-chrome (ASTM75), Inconel 718 and 625 and thus allows quickly designing and 
building functional models and equipment, quick verification of the project without opportunity to incur 
significant costs to the complex and expensive tools. The results are intended to determine the effect of 
selective laser sintering parameters on the properties and structure of AM steel parts and define which 
lead to obtain materials with the required structure and mechanical and functional properties. 
Originality/value:  The paper clearly shows that the technological parameters of SLS method play an 
important role regarding to structure and resulting on mechanical properties. 

 
1.15 
Surface quality in selective laser melting of metal powders 
Krol M. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Reimann L. (Gliwice, Poland), Czaja I. 
(Gliwice, Poland) 

Purpose: The main objective of this study was performed to determine the effect of selective laser 
sintering parameters such as power output, laser distance between the point’s sintered metal powder 
during additive manufacturing as well as the orientation of the model relative to the laser beam and 
substrate on the surface quality of the model. 
Design/methodology/approach: In research the device for the selective laser sintering of metal 
powders Renishaw AM 125 machine was used. On the basis of an experiment plan, 24 models sample 
was made, which were tested to determine the surface roughness and thus describe an influence of 
process parameters on the model and the orientation of the surface quality. Research model was 
developed and manufactured with the Autofab software, and then imported into the machine, which, 
based on the plan of the experiment carry out models. 
Findings: On the basis of studies it was found that the surface quality models using 316L stainless steel 
with the assumed parameters of the experiment depends on the process parameters used during the 



 
88 Achievements of Mechanical and Materials Engineering AMME’2013 

 

 
 

selective laser sintering method as well as the orientation of formed walls of the model relative to the 
substrate and thus the laser beam. 
Research limitations/implications: Studies were carried out to determine the effects of only two 
parameters on the quality of surface. In the following, it is planned to perform metallographic studies to 
determine the effect of process parameters on the mechanical properties and the structure executed 
models. In the future planned are the investigations on the influence of laser parameters such as speed, 
focus offset, exposure time, diameter of laser beam and hatch parameters such as hatch type, distance 
and hatch distance on the quality of the elements structure and mechanical properties as well. 
Practical implications: Making models of metallic powders by selective laser sintering allows quickly 
designing and building functional models and equipment, quick verification of the project without 
opportunity to incur significant costs to the complex and expensive tools.  
Originality/value:  While SLM can be used as a rapid prototyping process, it is extremely useful as a 
direct manufacturing process able to produce extremely complex parts with different surface quality 
which would be impossible to produce by other means. The ability to produce almost any 3D shape 
gives engineers complete design freedom. 

 
1.169 
Microstructure investigations of cast Zn-Al alloys 
Krupinska B. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), Krupinski M. (Gliwice, Poland), 
Labisz K. (Gliwice, Poland) 

Purpose The goal of he presented investigations was to evaluate to possibility of application of popular 
modifiers for chosen types of zinc alloys. The special aim of this work is to determine the influence of 
alloy modification on the crystallisation kinetics and microstructure of the cast zinc alloy. This research 
work presents also the investigation results of derivative thermoanalysis performed using the UMSA 
device. The material used for investigation was the ZnAl8Cu1 alloy. 
Design/methodology/approach For phase determination there were used electron microscope 
techniques like SAD diffraction investigations which were carried out on the 300 kV transmission 
electron microscope. The UMSA (Universal Metallurgical Simulator and Analyser) device allows it to 
determine the specific melting process, influence of the cooling rate on the crystallization of phases and 
eutectics of the investigated alloys. Cooling rate influences the microstructure and properties of the 
investigated zinc cast alloys.  
Findings Change of the crystallization kinetics allows it to produce materials with improved properties, 
which are obtained by: microstructure refinement, reduction or elimination of segregation. 
Research limitations/implications The material was examined metallographically and analysed 
qualitatively using light and scanning electron microscope as well as the area mapping and point-wise 
EDS microanalysis. The performed investigation are discussed for the reason of an possible 
improvement of thermal and structural properties of the alloy. 
Practical implications The investigated material can find its use in the foundry industry; an 
improvement of component quality depends mainly on better control over the production parameters. 
Originality/value  Investigations concerning the development of optimal chemical composition and 
production method of zinc-aluminium alloys with selected rare earth metals with improved properties 
compared to elements made of alloys with appliance of traditional methods, will contribute to a better 
understanding of the mechanisms influencing the improvement of functional properties of the new.  
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1.173 
Influence of silver addition on crystallisation kinetics of the AlSi12CuNiMg alloy 
Krupinski M. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Krupinska B. (Gliwice, Poland) 

Purpose. The aim of investigation was to found out the influence of silver addition, as an alloying 
element on microstructure and crystallisation kinetics of the cast AC-AlSi12CuNiMg alloy. 
Design/methodology/approach. In this work there was applied the thermo-derivative analysis for the 
reason to investigate the changes occurred in the structure of the aluminium alloys with silver addition. 
The microstructure was investigated using light and scanning electron microscope. 
Findings. Change of chemical composition and cooling rate causes microstructure change of aluminium 
alloys. Alloying additives and modifiers causes change in the crystallisation kinetics as a result of 
different conditions of homogeny nucleation of phases and eutectics in the investigated alloys. 
Practical implications. The performed investigations are designed to assess the impact of precious 
metal additives for modification of the microstructure and properties of cast light alloy, as well as for 
evaluation of the impact of the modification of the chemical composition and cooling rate in order to 
obtain a material with stable microstructure and high properties.  
Originality/value. The cooling rate as well as the chemical composition influences the crystallization 
of eutectic and phases, and determines also the microstructure and properties of alloys. Determination 
of technological process parameters and chemical composition will make possible to predict the 
properties of materials.  

 
1.144 
Hybrid surface layers, made by nitriding with DLC coating, for application in machine parts 
regeneration 
Kula P. (Lodz, Poland), Dybowski K. (Lodz, Poland), Lipa S. (Lodz, Poland), Batory D. (Lodz, Poland), 
Sawicki J. (Lodz, Poland), Stanczyk-Wolowiec E. (Lodz, Poland), Klimek L. (Lodz, Poland) 

Purpose: The article presents a concept of a hybrid layer, consisting of a gradient layer and anti-wear 
coat, intended for machine parts regeneration. 
Design/methodology/approach: The essence of method lies in the use of universal replacement 
material and its surface processing, which increases the hardness of the part that is being regenerated. 
The study was conducted on a material covered with a layer made of vacuum-nitraded padding weld of 
17CrNi6-6, followed by an anti-wear DCL carbon coat. The morphology of thus created layers and their 
wear strength has been examined and their utility value has been evaluated. 
Findings: The hybrid layers under study have been found to improve the machine parts strength, while 
at the same time reducing frictional resistance, reducing the adhesion forces of the elements in contact 
and improving the corrosion resistance. 
Research limitations/implications: The method provides for making use of a versatile restoration 
material, which subsequently enables application of specific surface processing to improve the 
durability of the part being regenerated. 
Practical implications: It is a new concept of a hybrid layer, intended for machine parts regeneration. 
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1.174 
The influence of chemical composition on structure and mechanical properties of austenitic Cr-Ni 
steels 
Kurc-Lisiecka A. (Gliwice, Poland), Kciuk M. (Gliwice, Poland) 

Purpose: The aim of the paper is to investigated the influence of the chemical composition on the 
structure and mechanical properties of austenitic Cr-Ni steels. 
Design/methodology/approach: The examinations of static tensile tests were conducted on ZWICK 
100N5A. Hardness measurements were made by Vickers method. The X-ray analyzes were realized 
with the use of Dron 2.0 diffractometer equipped with the lamp of the cobalt anode. The metallographic 
observations were carried out on LEICA MEF 4A light microscope. 
Findings: Results shown that after solution heat treatment the values of strength properties (UTS, YS0.2) 
and hardness (HV) of both investigated steels decrease and their elongation (EL) increases. The 
X5CrNi18-8 steel in delivery state shown austenitic microstructure with twins and numerous non-
metallic inclusions, while in steel X10CrNi18-8 revealed a austenitic microstructure with numerous slip 
bands in areas with deformation martensite α’. The examined steels after solution heat treatment 
followed by water-cooling has the structure of austenite. 
Research limitations/implications: To investigate in more detail the influence of chemical 
composition on structure and mechanical properties the examinations of substructure by TEM should be 
conducted. 
Originality/ value:  The relationship between the solution heat treatment, structure and mechanical 
properties of investigated steels was specified.  

 
1.52 
Influence of RCS process on the structure and mechanical properties of CuSn6 alloy 
Kwasny W. (Gliwice, Poland), Nuckowski P. (Gliwice, Poland), Rdzawski Z. (Gliwice, Poland), 
Gluchowski W. (Gliwice, Poland) 

Purpose: The goal of the study is try to find the influence of plastic deformation using the RCS 
(repetitive corrugation and straightening)  process on the structure and mechanical properties of CuSn6 
alloy. The influence of process parameters on the above property were investigated. Obtained results 
were correlated with the results obtained for alloy subjected to cold rolling. 
Design/methodology/approach This study was aimed to investigate structure and mechanical 
properties non annealed strip of CuSn6 alloy, cold-rolled and the tape subjected to intensive plastic 
deformation using the RCS method  (repetitive corrugation and straightening).  
Findings Research have shown increase compressive stresses and tensile strength in material after RCS 
process compared to classic rolled. Crystallite size measurement confirmed the presence of nano-scale 
structures in the studied materials after deformation by RCS process. The used method of plastic 
deformation is promising for development materials with improved properties. 
Research limitations/implications: The research was carried out on samples, not on final elements.  
Practical implications Research is moving towards the development of the materials with finest 
microstructure, known as ultra-fine-grained materials with improved properties, compared to currently 
known materials. 
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Originality/value  This paper presents the results of study of the structure and mechanical properties 
CuSn6 alloy deformed in the RCS (repetitive corrugation and straightening) process.  

 
1.2 
HPDL laser alloying of Al-Si-Cu alloy with Al2O3 powder 
Labisz K. (Gliwice, Poland), Tanski T. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), 
Janicki D. (Gliwice, Poland), Korcina K. (Gliwice, Poland) 

Purpose: This article presents results of investigation of laser alloyed cast aluminium alloys after 
standard heat treatment. In general into the aluminium matrix there are fed different types of ceramic 
particles including aluminium oxide. The purpose of this work was also to determine the laser treatment 
conditions for surface hardening of the investigation alloys, like laser power, as well the laser scan rate. 
Design/methodology/approach: The investigations were performed using light and electron 
microscopy (SEM) for structure determination, using EDS microanalysis it was also possible to 
determine the chemical composition changes. The morphology and size of the ceramic powder particles 
was also possible to determine. 
Findings: Concerning the laser treatment conditions for surface hardening the scan rate as well as the 
laser power influence was studied. The structure of the surface laser tray changes in a way, that there are 
very high roughness of the surface zone and the flatness or geometry changes. 
Research limitations/implications: The aluminium samples were examined metallographically using 
optical microscope with different image techniques as well as scanning electron microscope. 
Practical implications: Developing of new technology with appliance of Al alloys, High Power Diode 
Laser and diverse ceramic powders can be possible to obtain, based in findings from this research 
project. Some other investigation should be performed in the future, but the knowledge found in this 
research concerning the proper process parameters for each type of alloy shows an interesting 
investigation direction. 
Originality/value:  The combination of metallographic investigation, including electron microscope 
investigation and High Power Diode Laser (HPDL) treatment parameters makes the investigation very 
attractive especially for automobile industry, and transportation where parts manufactured of aluminium 
alloys are a very important because of its surface properties.  
 

 
1.43 
FEM and Flow Simulation Module for selecting parameters in rotors flow systems 
Lenik K. (Lublin, Poland), Korga S. (Lublin, Poland), Kozera R. (Warsaw, Poland), Szalapko J. (Kiev, 
Ukraine) 

Purpose: The aim of this research is to determine the construction parameters and the working 
parameters of the rotors modeled with the aid of the computer simulations. This research is conducted in 
the context of its application in different systems for sewage rectification. 
Design/methodology/approach: Modeling and process analysis of the fluid flow under the working 
rotor conditions simulated with the SolidWorks 2010 - Flow Simulation Module. 
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Findings: The results presented here refer to the testing conducted for the systems of fluid flow under 
the real and virtual conditions. 
Research limitations/implications: The studying of the fluid flow process under working rotor 
conditions permitted to obtain credible results for the applied FEM scheme. 
Practical implications: FEM can be used as an effective tool for examination of the fluid flow 
phenomena for different working conditions of the flow systems. The latter holds provided pertinent 
tools for FEM analysis are invoked. 
Originality/value:  Application of FEM for studying fluid flow processes on the example with rotors.  

 
1.166 
Structural investigation and wear resistance of CrAlSiN+DLC coating obtained by hybrid 
PVD/PACVD process 
Lukaszkowicz K. (Gliwice, Poland) 

Purpose: The main aim of the this research was the investigation of the microstructure and the 
mechanical properties of the CrAlSiN+DLC coating deposited by hybrid PVD/PACVD process onto the 
X40CrMoV5-1 hot work tool steel substrate. 
Design/methodology/approach: The microstructure of the investigated coating was observed on the 
scanning electron microscopy and high resolution transmission electron microscopy. Tests of the 
coatings’ adhesion to the substrate material were made using the scratch test. A friction coefficient and 
the wear of coatings were determined in a test according to the ball-on-disk method. 
Findings: It was found that the microstructure of the nanocrystalline CrAlSiN layer consisted of fine 
crystallites, while their average size fitted within the range of 5-10 nm. The low-friction DLC show an 
amorphous character. The coating demonstrated a good adhesion to the substrate. The values of the 
critical load LC1 and LC2 of investigation coating account for, respectively, 36 and 76 N. In sliding dry 
friction conditions, after the break-in time, the friction coefficient for the investigated elements is set in 
the range between 0.03-0.05. The investigated coatings reveals high wear resistance. 
Practical implications: Economically efficient process improvement, increased production efficiency 
and quality and products reliability through increased durability and unfailing operation time of tools 
for plastic formation of non-ferrous metals and improved usable properties shall guarantee measurable 
economic effects to the manufacturers and users of the products. Moreover, it will enhance their 
competitiveness both on the domestic and overseas markets. 
Originality/value:  The Author’s original approach was the development of a double-layer coating 
within one process. Such coating consists of the internal hard PVD layer providing the appropriate 
hardness, strength, low thermal conductivity and restricting the impact of external factors on the wear 
process and the external low-friction layer providing good tribological properties.  

 
1.145 
The effect of depth of surface layers constituted by vacuum technologies on pitting 
Majkowska B. (Gdansk, Poland), Piekoszewski W. (Radom, Poland), Szczerek M. (Radom, Poland), 
Stanczyk-Wolowiec E. (Lodz, Poland) 
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Purpose: The paper presents the results of a study of the effect of vacuum technologies of formation of 
surface layers on pitting of associated elements in a lubricated, heavy-load rolling contact. 
Design/methodology/approach: Samples of 16MnCr5 vacuum-carburised steel, 100Cr6 bearing steel 
as well as elements of 100Cr6 steel with deposited coatings of titanium nitride (TiN) and chromium 
nitride (CrN) of various depths have been examined.  The contact under examination was lubricated 
with RL 144 standard mineral oil with no additives. 
Findings: The study has shown that increase in a PVD coat depth is accompanied by decrease in the 
fatigue friction pair. 
Research limitations/implications: The elements after cutting-edge surface processing may have 
lower surface fatigue strength. It is one of the reasons for them not being used in lubricated friction 
parts of machines, especially high-performance ones. 
Originality/value:  The study has shown a significant and varied effect on pitting of vacuum 
technologies of surface layer deposition in associated elements in concentrated rolling contact.  

 
1.79 
Multiscaled analysis of wear mechanism of titanium and carbon basis multilayer coatings 
Major L. (Cracow, Poland), Lackner J.M. (Leoben, Austria), Major B. (Cracow, Poland) 

Purpose: The wear mechanisms of Ti/TiN and (TiN/Ti/a-C:H) multilayer coatings were investigated. 
Coatings were deposited using the hybrid Pulsed Laser Deposition  technique (PLD) on austenitic 
stainless steel. The microstructure investigations were performed with the TECNAI G2 SuperTWIN 
FEG (200kV) transmission electron microscope. Ceramic TiN and a-C:H layers showed brittle 
cracking, while very thin metallic Ti layers were deformed plastically. The presence of metallic phase 
led to the cracking resistance and increased an energetic cost of propagating cracks. 
Design/methodology/approach: Ti/TiN and (TiN/Ti/a-C:H) multilayer coatings were deposited on 
austenitic stainless steel (316L) using the hybrid PLD (Pulsed Laser Deposition + magnetron  sputtering) 
equipped with high purity titanium target (99.9% at. Ti) and carbon target. Microstructure was analyzed 
on thin foils prepared using the FEI Dual BeamTM FIB system equipped with an Omniprobe lift-out 
technique. Foils were cut perpendicularly both to coating surface and wear path. The microstructure 
observations were performed using TECNAI F20 SuperTWIN (200kV) transmission electron microscope. 
Findings: The wear mechanism of the multilayer coating was realized through brittle cracking of 
ceramic layers and plastic deformation of metallic ones. 
Research limitations/implications: Optimization of layer thickness and modulation; application of 
advanced deposition and diagnostic methods. 
Practical implications: Switching from mono- to multi-layered coatings allows changing the mechanism 
of wear from through-coating cracking leading to catastrophic delamination to more gradual layer-by-
layer coating removal. The farther wear decrease should be sought at lower multilayer period. 
Originality/value:  Design and fabrication of Ti/TiN and (TiN/Ti/a-C:H) multilayer coatings revealing 
an improved behavior in service systems subjected to wearing. Multiscale microstructure diagnostics of 
multilayer coatings. 

 
1.176 
Effect of water dilution and alcohol mixing on erosive potential of orange juice on bovine enamel 
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Malara P. (Gliwice, Poland), Kloc-Ptaszna A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), 
Gorniak M. (Gliwice, Poland), Stefanski T. (Zabrze, Poland) 

Purpose: This in vitro study aimed to evaluate the changes of erosive potential of an orange juice 
before and after mixing with water and alcohol. 
Design/methodology/approach: Fifty enamel specimens obtained from bovine teeth were prepared and 
randomly assigned into the following groups (n=10) with different erosive solution: I. commercially 
available pure orange juice (Cappy, Coca Cola Co.), II. orange juice diluted with distilled water at a ratio 3:1 
(v/v), III. orange juice mixed with vodka (Smirnoff, 40% ethanol, Polmos) at a ratio 3:1 (v/v); IV. Orange 
juice diluted with distilled water (1:1, v/v), V. Orange juice mixed with vodka (1:1 v/v). The enamel 
specimens were submitted to a short-term erosion-remineralization cycling model (five 1-min erosion 
challenges in-between six  10-min remineralization periods in artificial saliva). Erosive potential of the 
drinks was assessed on the basis of chemical analysis and percent surface microhardness change (%SMHC) 
calculated from Vickers surface microhardness measurements before and after cycling. In chemical analysis 
of the experimental drinks, the pH value, titratable acidity, and buffer capacity (β) were determined. 
Findings: The pH of tested drink remained low even after dilution with water or mixing with alcohol, 
however, titratable acidity decreased after addition of water and alcohol. Short-term erosion-
remineralization cycling resulted in significantly decreased surface microhardness of enamel specimens 
in all experimental groups. In the proportion of 3:1, juice mixed with alcohol resulted in significantly 
smaller %SMHC than juice diluted with water. This difference was not observed at a ratio 1:1. 
Practical implications: Consumers should be aware of tooth damage by drinks with low pH and high 
titratable acidity, even when mixing them with water and alcohol. 
Originality/value:  To the best of our knowledge, this is the first study comparing the erosive effect of 
water-diluted orange juice with that of juice mixed with alcohol.  

 
1.95 
The surface layer degradation of TiAl (γ) phase based alloy 
Malecka J. (Opole, Poland) 

Purpose: The aim of the present research is to describe the chemical composition and microstructure of 
the surface layer of Ti-46Al-7Nb-0,7Cr-0,1Si-0,2Ni alloy after the test of isothermal oxidation in 
9%O2+0.2%HCl+0.08%SO2+N2 during 250 h.  
Design/methodology/approach: The objectives were achieved using several techniques including 
conventional metallography, SEM, BSE, EDX. The oxides scales and their effects were investigated at 
temperatures 750ºC. 
Findings: This investigation confirms that the better protection of the substrate was determined using 
AlCrN coating. 
Research limitations/implications: The basic limitations concern alloys in a higher temperature and 
establish the oxidation kinetics of the analysed alloy as a function of time and temperature. 
Practical implications: One of practical outcomes is to select the coatings which guarantee the 
reduction of oxidation behavior. It is recommended to use alloys with AlCrN coating. 
Originality/value:  Original value of the paper is assessing of the oxidation resistance of Ti-46Al-7Nb-
0.7Cr-0.1Si–0.2Ni-based intermetallic alloy at the conditions combining high temperature and sulphur 
and chlorine compounds-containing atmosphere. The novelty of this research deals with the mechanism 
of oxidation at such boundary conditions. This knowledge can support the design of parts made of the 
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intermetallic alloy. The problem considered is currently important for aeroplane and automotive 
industry, especially for gas turbine manufacturers.  

 
1.51 
Comparison between direct and indirect measurement methods for bulge tests  
Marinho E.P. (Sao Paulo, Brazil), Silva Jr. A.M. (Sao Paulo, Brazil), Batalha G.F. (Sao Paulo, Brazil) 

Purpose: To reinforce the standardization of the bulge test measuring procedures by comparison of two 
different bulge forming measurement methods. 
Design/methodology/approach: Two different bulge forming measurement methods are used 
simultaneously in order to reinforce the standardization of the bulge test measuring procedures. An 
indirect method, Digital Image Correlation (DIC), is compared with a direct one, ultrasound pulse-echo 
method. 
Findings: The main conclusion is that the DIC system is a valid indirect measurement method to study 
bi-axial sheet metal forming. 
Research limitations/implications: The constant pressure bulge test method was used and it yielded 
positive results for comparing the direct and indirect method (considering thickness measurement of the 
bulge dome), as an important research implication is that the touch less measurement method could be 
applied to other sheet metal forming processes. 
Practical implications: Tension tests are used as a standard accepted procedure to determine material 
parameter values for characterizing the forming sheet behaviour. However, by using a tension test, only 
a limited strain range can be considered for determining the true stress – true strain curve. Based on this 
limitation, the bulge test is used to achieve a much larger strain range under bi-axial loading conditions. 
Originality/value:  An indirect method, Digital Image Correlation (DIC), is compared with a direct one, 
ultrasound pulse-echo method, in situ, real time and on the same specimen.  

 
1.92 
The sintered high-speed matrix composites manufactured by PIM method 
Matula G. (Gliwice, Poland) 

Purpose: The goal of this work is development of the high-speed matrix composites on the basis of T15 
HSS contained 10% of carbides. This tool material were manufactured by Powder Injection Moulding 
method and sintered.  
Design/methodology/approach:  Torque-load test, rheological tests, thermal debinding, sintering, 
hardness test and microstructure examinations.  
Findings: Examination of the effect of the binder type and portion on structure and properties of the 
experimental tool materials revealed that using the stearic acid for covering the carbides surface reduces 
viscosity, thus improving technological properties of the feedstock. Employment of polypropylene 
instead of the high density polyethylene reduces viscosity and torque-load of the investigated 
feedstocks. Therefore, there is a possibility to increase the portion of the metallic and ceramic powder. 
Practical implications The introduction of carbides to the high-speed steel and sintering under the N2- 
10%H2 atmosphere prevents the occurrence of the eutectic structure being the result of partial melting 
during soaking in sintering temperature too high or austenitising of the high-speed steels. In spite of the 
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partial melting and the liquid phase occurring during sintering of the carbide steels, proven by distortion 
of the samples sintered high temperature about 1300 C, the structure is homogeneous and fine-grained 
with homogeneously distributed carbide releases, without any large carbide releases found, in the form 
of „fishbone” or „Chinese script”, typical for high-speed steels loosely sintered under temperature 
exceeding the solidus line.  
Originality/value:  In the paper the using extruding of the polymer-powder mix gives the possibility to 
fabricate cermets which, with their structure and mechanical properties, fill the gap in tool materials 
between the high-speed steels and cemented carbides. 

 
1.50 
Fusion and friction stir welding of X6Cr17 stainless steel 
Meran C. (Denizli, Turkey), Bilgin M.B. (Amasya, Turkey) 

Purpose: The σ-phase is the most serious of these secondary phases due to its impact on the mechanical 
properties, corrosion resistance or weldability of stainless steels among other properties. The purpose of 
this study is getting free σ-phase welding joints by using very novel welding method such a called 
friction stir welding. 
Design/methodology/approach: Both of fusion welding methods (MIG and TIG) and friction stir 
welding method were used to compare microstructure analysis of AISI 430 ferritic stainless steels. After 
welding, the formation of σ-phase was investigated by mechanical, chemical and micro structure 
analyses of welded joints. 
Findings: As a result, the formation of σ-phase have not been observed in FSW processes while 
compared to traditional fusion welding processes. Not only σ-phase have not been observed in 
metallurgical investigations but also micro hardness of all specimen have not been over 400HV on 
friction stir welded joints. 
Research limitations/implications: It is very difficult to be constant vertical force during friction stir 
welding. For keeping constant this force, hydraulic controlled welding machines could be used in 
further researches. 
Practical implications: This paper and its’ results shown that the friction stir welding could be used for 
joining of ferritic stainless steels, when you select suitable welding parameters.  
Originality/value: This study was performed in the frame of the Pamukkale University Scientific 
Research Projects Coordination Unit project no 2009FBE022 “The research of the factors affecting the 
friction stir weldability of ferritic stainless steels”.  

 
1.60 
Sintered gradient steel matrix composites 
Mikula J. (Gliwice, Poland) 

Purpose: Investigations of structure and properties of composite gradient tool materials with the core 
sintered with the matrix obtained using the powder metallurgy of the chemical composition 
corresponding to the HS6-5-2 high-speed steel reinforced with the WC and TiC type hard carbide 
phases with the growing portions of these phases in the outward direction from the core to the surface. 
Design/methodology/approach: Powder Metallurgy, TEM, SEM, XRD, GDOES, Microhardness tests. 
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Findings: Developed composite gradient tool materials, are characterized by homogeneous, dense, well 
compacted structure with no fractures and delamination between layers poured. Gradient structure with 
the close to linear portion change of the used WC and TiC carbides in spite of step character of pouring 
process was obtained. Obtained properties makes the material useful for application in cutting tools or 
plastic forming tools  
Practical implications: Sintered steel matrix composites reinforced with hard carbide phases can be 
widely employed in industry for tools, especially for machining and plastic forming processes. 
Originality/value:  Employment of powder metallurgy for fabricating the steel based tool materials 
gives the possibility to preserve properties characteristic of the traditional cemented carbides and with 
the high ductility characteristic of steel, yet better than the traditional sintered high-speed steels 
obtained with the ASP method. 

 
1.116 
Dry sliding wear behaviour of Cu based composite materials reinforced with alumina fibers 
Naplocha K. (Wroclaw, Poland), Granat K. (Wroclaw, Poland), Kaczmar J.W. (Wroclaw, Poland) 

Purpose: Parameters for new manufacturing route of Cu casting reinforced with alumina fibers were 
elaborated. There was observed improvement of hardness and wear properties of composite materials 
comparing to the unreinforced copper and this indicates for the proper applied process parameters. 
Design/methodology/approach: Manufacturing of composite materials involves two stages, 
preparation of porous preforms and next their infiltration with molten Cu. Preforms exhibits semi-
oriented arrangement of fibers and their open porosity makes possible the production of composite 
materials with 10 and 20% by volume of Al2O3 fibers (Saffil). Wear tests were carried out applying the 
pin-on-disc concept at constant sliding velocity and under two different pressures. Specimens were 
pressed against the cast iron counterpart prepared from standard brake disc material. 
Findings: Reinforcing of pure Cu with ceramic fibers results in the significant increase of hardness both by 
reducing the grain size and creating high level of residual stresses due to thermal mismatch of composite 
components. Fibers improves effectively wear resistance and  under lower pressure of 0.2 MPa, in relation 
to unreinforced Cu, composite with 20% of fibers exhibits 6 times lower volume lost. Under smaller 
pressure wear process proceeded with plastic deformation of subsurface, cracking of reinforcement and 
transferring such segments to friction surface. Wear products containing hard fragments of alumina fibers as 
well as iron and copper oxides are transferred between surfaces and abrade weared parts. Thus only after 
friction against composite with 10% of fiber wear of iron counterpart was relatively small. 
Research limitations/implications: Reinforcing of Cu by squeeze casting method requires application  
of the die from high temperature resistant steel tool. Preform preheated to high temperature before 
infiltration, should be transferred to the mold very quickly in order to keep temperature. 
Practical implications: Reinforced copper , locally reinforced, exhibit high hardness and wear resistance 
under applied pressures. Production of electronic devices where simultaneously the high thermal and electric 
conductivity and good wear resistance are required can be potential area of future applications. 
Originality/value:  Investigations are valuable for persons, who are interested in Cu cast composite 
materials reinforced locally with ceramic fiber performs. 

 
1.186 
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Finite Element Method application for modelling of internal oesophageal prosthesis 
Nowak A.J. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Rybczynski R. (Wroclaw, Poland), 
Mech R. (Wroclaw, Poland) 

Purpose: The general topic of this paper  is the computer simulation with the use of finite element 
method for determining the internal stresses in the internal oesophageal prosthesis based on long-fibre 
composite material. 
Design/methodology/approach: Modelling of stresses in the internal oesophageal prosthesis was 
performed with the help of finite element method in ANSYS environment. Application of Finite 
Element Method was discussed and essential advantages resulting from application of it are pointed 
Findings: The presented model meets the initial criteria, which gives ground to the assumption about its 
usability for determining the stresses in the internal oesophageal prosthesis, employing the finite 
element method using the ANSYS program. The computer simulation results correlate with the 
experimental results. 
Research limitations/implications: Applied Finite Element Method enables modelling of stresses and 
deformations arises in composite material in the conditions representing real experimental 
investigations as well as condition similar to those prevailing in human body after prosthesis 
implementation. 
Originality/value: Developed simulation simplifies and reduces cost of optimization of the internal 
oesophageal prosthesis properties by simulation of this properties without necessity of additional 
laboratory investigations.  

 
1.91 
Fabrication of ternary Ca-Mg-Zn bulk metallic glasses 
Nowosielski R. (Gliwice, Poland), Borowski A. (Gliwice, Poland), Guwer A. (Gliwice, Poland), 
Babilas R. (Gliwice, Poland) 

Purpose: The paper describes the preparation, structure and thermal properties of ternary Ca-Mg-Zn 
bulk metallic glass in form of as-cast rods. 
Design/methodology/approach: The investigations on the ternary Ca-Mg-Zn glassy rods were 
conducted by using X-ray diffraction (XRD), scanning electron microscopy (SEM) which energy 
dispersive X-ray analysis (EDS). 
Findings: The X-ray diffraction  investigations have revealed that the studied as-cast rod was 
amorphous. The fractures of studied alloy could be classified as mixed fracture with indicated “river” 
and “smooth” fractures. Both type of the fracture surfaces consist of weakly formed “river” and “shell” 
patterns and “smooth” regions. The “river” patterns are characteristic for metallic glassy alloys. 
Practical implications: The studied Ca-based bulk metallic glasses is a relatively new group of material. 
Ca-based bulk metallic glasses  are applied for many applications in different elements. Ca-based bulk 
metallic glasses have many unique properties such as low density (~2.0 g/cm3), low Youn g’s modulus 
(~20 to 30 GPa). The elastic modulus of Ca-b ased BMGs is comparable to that of hum an bone s, and Ca, 
Mg, and Zn are biocompatible. These features make the Ca-Mg-Zn–based alloys attractive for use in 
biomedical applications. 
Originality/value:  Fabrication of amorphous alloy in the form of rod ternary Ca-Mg-Zn alloy by 
pressure die casting method.  
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1.28 
Structure and corrosion properties of Mg70-xZn30Cax(x=0,4) alloys for biomedical applications 
Nowosielski R. (Gliwice, Poland), Cesarz K. (Gliwice, Poland), Babilas R. (Gliwice, Poland) 

Purpose: The main objective of the paper was to investigate the structure and corrosion properties of 
amorphous and crystalline Mg-based alloys for biodegradable implants. This paper presents a preparation 
method and the structure, microhardness and corrosion properties characterization of Mg70Zn30 and 
Mg66Zn30Ca4 alloys in the form of plates. 
Design/methodology/approach: The studied samples were prepared by the pressure die-casting to 
copper mould. The structure of the both alloys was examined by X-ray diffractometry (XRD) and a 
scanning electron microscope (SEM). The thermal properties of the samples were examined using a 
differential scanning calorimeter (DSC). In addition, corrosion properties research (immersion tests) 
were performed in a physiological fluid. Microhardness was measured using the Vickers microtester. 
Findings: The results of  X-ray diffraction investigations confirmed that the sample of Mg66Zn30Ca4 
alloy is amorphous and sample of Mg70Zn30 alloy has crystalline structure. Immersion tests of both 
samples have shown homogeneous progress of corrosion. The changes of a structure caused by calcium 
addition resulted in an increase of microhardness for sample Mg66Zn30Ca4 compared with the sample of 
Mg70Zn30 alloy. 
Research limitations/implications: Results of immersion tests are dependent of used fluid. In this paper 
used physiological (multielectrolyte) fluid to corrosion studies, which composition is similar to the 
electrolyte composition of the blood plasma. Chemical composition of fluid used in corrosion studies could 
be affected to results of studies. Therefore it is appropriate to carry out comparative studies such as 
electrochemical corrosion studies. 
Practical implications: Mg-based alloys can be applied as the medical implants. The chemical 
composition of the samples Mg66Zn30Ca4 and Mg70Zn30 was chosen, because they meet the 
requirements of a biodegradable material, that is, material, which after completing their stability 
function will dissolve in the body of the patient without the harmful effects on health. 
Originality/value:  Crystalline and amorphous magnesium alloys are examined as a material for 
biodegradable medical implants. This new concept is an alternative to previously used conventional 
implant materials. New concept doesn’t require re-operation, and allows foreign object to remain in the 
human body.  

 
1.89 
Preparation of Cu50Ti50 alloy by mechanical alloying method 
Nowosielski R. (Gliwice, Poland), Guwer A. (Gliwice, Poland), Borowski A. (Gliwice, Poland), 
Babilas R. (Gliwice, Poland) 

Purpose: The aim of this paper is describing the fabrication, investigation and comparison of the 
structure, size and shape of the Cu50Ti50 amorphous and nanocrystalline powders depending of the 
milling time and interval time in cycle.  
Design/methodology/approach: The Cu50Ti50 alloy was obtained by mechanical alloying (MA) in a 
high energy ball mill SPEX 8000. Three different milling times were used for experiments: 6 h, 8 h and 
10 h and three different interval times for every milling time was set: 0 min, 10 min and 30 min. Finally 
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nine samples for testing were obtained with pure Ti and Cu (99,5 %). The structure of Cu50Ti50 powders 
was examined by X-ray diffraction (XRD). Chemical composition, particle size and shape of the 
prepared powders were investigated by scanning electron microscopy (SEM). 
Findings: Amorphous Cu50Ti50 alloy can be prepared by high energy ball milling. Milling time and 
interval time influenced on the process of amorphization. Cu and Ti elements were identified in studied 
samples. The SEM analysis showed that with the increase of milling time the particle size increased and 
changing the shape of the particles was observed. 
Research limitations/implications: Formation of amorphous Cu-Ti alloy by mechanical alloying is 
used only on a laboratory scale. The problem is the consolidation of amorphous powders without 
changing their structure. 
Practical implications: Amorphous powders were prepared by mechanical alloying, which is an 
innovative method of fabricating bulk metallic alloys. Studied powders can be sintered by using spark 
plasma sintering, which only slightly changes the structure of amorphous powders. It is possible to 
obtain by this method the modern materials with larger dimensions than by casting method. 
Originality/value:  The new approach of the paper is using the preparation method to obtain amorphous 
Cu50Ti50 alloy in the form of powders. 

 
1.33 
Boundary conditions in models of power plant components under thermal loading 
Okrajni J. (Katowice, Poland), Twardawa M. (Raciborz, Poland) 

Purpose: The main purpose of the work is the description of conditions of fatigue process of power 
plant components working under mechanical and thermal loading. The work focuses on the chosen 
component characteristics. The issue of influence of the heat transfer conditions on the component 
surface on stresses changes in time has been discussed.  
Design/methodology/approach: The FEM modelling method has been used to describe the behaviour 
of the chosen component. The models have been validated on the basis of temperature measurements 
during operation period.  
Findings: It has been shown that the determination of the effects induced by unsteady conditions of 
start-up and shut-down of installations requires application of unconventional methods of research and 
analysis of their results.  In such a case, a methodology can be applied consisting in combining the 
methods of computer modelling of temperature fields with temperature measurements in selected points 
of the component. 
Research limitations/implications: The presented analysis is the part of the complex investigation 
method which main purpose is increasing the accuracy of the thermo-mechanical fatigue process 
description. In such situation the investigations curried out in the work give the model approach and 
data for the comparison the real behaviour with the predictions. However the work is focused only on 
the chosen component and chosen characteristics of loading.  
Practical implications: The method of the chosen component behaviour analysis used in the paper 
could be useful in the practical cases when the real components mechanical behaviour would be 
analysed and their fatigue life would be assessed.   
Originality/value:  The main value of this paper is the own method of the mechanical behaviour 
analysis of the power plant components. This method includes FEM modelling and assumption that the 
heat transfer coefficient should be treated as dependent on time. The material stress-strain behaviour has 
been treated as the local phenomenon that could be modelled.  
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1.22 
The influence of hot-working conditions on the structure and mechanical properties of forged 
products of microalloyed steel 
Opiela M. (Gliwice, Poland), Grajcar A. (Gliwice, Poland), Golombek K. (Gliwice, Poland) 

Purpose: Results of the effect of thermomechanical processing conditions on the microstructure, 
mechanical properties and crack resistance are included in the present work. Conditions of forging with 
the method of thermo-mechanical treatment were developed basing on the analysis of precipitation 
kinetics of MX interstitial phases in a solid solution, plastometric examinations and investigations of the 
kinetics of undercooled austenite phase transformations. 
Design/methodology/approach: Light microscopy and transmission electron microscopy techniques 
were used to reveal the microstructure of samples obtained as a result of the thermomechanical forging. 
Mechanical properties and hardness tests as well as resistance to cracking using Charpy V samples at 
room and lowered temperature were carried out. 
Findings: Applied thermo-mechanical treatment allows obtaining fine-grained microstructure of austenite 
during hot-working and production of forged parts, which acquire advantageous set of mechanical properties 
and guaranteed crack resistance after controlled cooling from finishing plastic deformation temperature and 
successive tempering. Forgings produced with the method of thermo-mechanical treatment, consecutively 
subjected to tempering in the temperature range from 550 to 650°C, reveal the values of YS0.2 equal from 994 
to 939 MPa, UTS from 1084 to 993 MPa, KV -40 from 77 to 83 J and hardness ranging from 360 to 310 HBW. 
Research limitations/implications: Executed analyses of mechanical properties, crack resistance and 
hardness in quenched and tempered state revealed full usability of elaborated microalloyed steel for 
production of forged machine parts with high strength and crack resistance, also at decreased 
temperature with the method of thermo-mechanical treatment. 
Practical implications: The applied thermomechanical forging conditions can be useful for elaboration 
of an industrial forging technology for selected forged elements of microalloyed steels with high 
strength and guaranteed crack resistance. 
Originality/value:  Thermomechanical forging conditions for a new-developed microalloyed steel were 
established.  

 
1.46 
PLM optimization with cooperation of PMS in production stage 
Paavel M. (Tallinn, Estonia), Snatkin A. (Tallinn, Estonia), Karjust K. (Tallinn, Estonia) 

Purpose: To present a short overview of PLM and its directions including evolution, different phases of 
PLM and Closed-loop PLM. To describe a new approach in order to improve the closed-loop lifecycle 
by using production monitoring systems at an early stage of the lifecycle. Monitoring of products in 
their early life stages in production processes and to use this information for the improvement of the 
product development and implementation process. 
Design/methodology/approach: Implementation of a production monitoring system plays an important 
role in our approach. Sensors that are part of a production monitoring system are sending valuable data 
from the production to the PLM database where it can be used for production development and analysis. 
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Findings: It is demonstrated that installation of the production monitoring system improved product 
lifecycle at the beginning of their lifecycle. Feedback from production monitoring systems helps to 
make better conclusions and quicker decisions in the development phase and gives real-time input to the 
analysis process. 
Research limitations/implications: Production monitoring systems improve product lifecycle 
management in the early stages but do not support the product directly in the other life stages. Decisions 
can be made only based on this information. 
Practical implications: Information gathered by production monitoring systems could help to modify 
the production development and implementation process . Also afterwards the information can be used 
to identify deviations and mistakes. All this is necessary to fill the gaps in product lifecycle. 
Originality/value:  The proposed installation of production monitoring systems improves new data 
income to the system that provides better decision making opportunities. Based on this real-time 
information, it is easier to make changes in the product development phases. 

 
1.147 
Irreversible temper embrittlement 
Pacyna J. (Cracow, Poland), Kokosza A. (Cracow, Poland), Dziurka R. (Cracow, Poland) 

Purpose: The new approach to the phenomenon of irreversible temper embrittlement was presented in 
hereby paper. 
Design/methodology/approach: Proposed in hereby paper, thesis trying to explain the undesirable 
known for a long time effect is based mainly on the ground of the authors research experience on the 
investigating of the fracture toughness as well as phase transformations during tempering. 
Findings: The carbon atoms redistribution to the grain boundaries and boundaries of the cellular 
structure in the martensitic matrix, during dissolving of the metastable carbides, mainly ε carbide, was 
indicated as a main reason of the irreversible temper embrittlement. 
Research limitations/implications: Existing, old theories on irreversible temper brittleness such as 
preferential precipitations from martensite along grain boundaries, chemical and mechanical 
destabilization of the retained austenite, segregation of admixtures to grain boundaries etc. can be easily 
invalidated, using modern transmission and scanning electron microscopy. 
Originality/value:  It was pointed out that the carbon atoms arranged in a privileged places along the 
grain boundaries and boundaries of the cellular structure, have incomparably stronger influence spread 
to temper embrittlement rather than existing in thousandths of a percent impurity atoms. The retained 
austenite (if it exists in the quenched matrix) increases fracture toughness, but it is only an 
accompanying effect, without any influence on intergranular (and rather intercellular) character of 
fractures characteristic for this type of brittleness.  

 
1.30 
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) 
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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. 
 
 
 

 
1.125 
Microstructural and mechanical properties changes of T321H steel after long time creep service 
Paszkowska H. (Gliwice, Poland), Hernas A. (Katowice, Poland), Dobrzanski J. (Gliwice, Poland), 
Zielinski A. (Gliwice, Poland) 

Purpose: Characteristics of changes in properties and structure of austenitic-matrix steels in delivery 
state and after long-term service. 
Design/methodology/approach: For selected degradation states of T321H steel the mechanical testing 
and microstructural investigations were carried out with scanning and transmission electron microscope. 
Findings: Selected characteristics of structure and functional properties of materials to be used for 
elements in the pressure section of power boilers were summarised in a single paper. 
Practical implications: Steel characteristics presented in this paper are used for assessment of 
structural changes and changes in strength properties of the material of elements after long-term service 
under creep conditions 
Originality/value:  The presented results of mechanical properties, structure and precipitation processes 
are applied to evaluation of the condition of elements in further industrial service.  
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1.148 
Effect of microstructural banding in hot-work tool steel on thermal expansion anisotropy 
Pawlowski B. (Cracow, Poland), Bala P. (Cracow, Poland), Dziurka R. (Cracow, Poland), Krawczyk J. 
(Cracow, Poland) 

Purpose: The objective of the present work was to study the effect of the microstructural banding on 
the thermal anisotropy of hot-work tool steel used for die for aluminium alloy die-casting. In particular, 
the major purpose of this research was to find possible correlation between geometrically oriented 
thermal expansion coefficient values and the presence of number of parallel cracks on the working 
surface of die. 
Design/methodology/approach: The studies were performed on the specimens which were cut from 
the failed prematurely die along the three axes of the coordinate system (X-axe was parallel to the 
cracks direction). Macroscopic, metallographic, SEM and dilatometric examination were made. 
Findings: Surface cracks of die are parallel to the microstructural banding orientation. Differences in 
the values of thermal expansion coefficient determined along the three axes of the coordinate system 
probably promote cracks propagation direction. 
Research limitations/implications: Studies were performed on the single prematurely failed die for 
economic reason. This work findings should be compared to the similar examinations results obtained for 
the another failed dies. 
Practical implications: The incorrect microstructural banding orientation of the die core and related 
differences in the values of thermal expansion coefficient promote crack propagation. 
Originality/value:  This show the relationship between microstructural banding and the thermal 
anisotropy of hot-work tool steel used for die for aluminium alloy die-casting. 

 
1.53 
Transmission electron microscope study of carbon nanostructured materials 
Pawlyta M. (Gliwice, Poland) 

Purpose: Carbon nanostructured materials are important and still not satisfactorily recognized objects. 
Structure can be investigated with sufficient resolution by transmission electron microscopy but main 
difficulties are connected with low scattering of electrons by carbon atoms and destruction by knock-on 
damage caused by collisions of high energy electrons with specimen atoms. 
Design/methodology/approach: Scanning/transmission electron microscopy (S/TEM) gives a chance 
to improve quality of performed investigations. BF, DF and HAADF detectors were applied for various 
carbon materials: carbon nanotubes, nanoonions, nanodiaments, graphene and graphitized carbon black. 
Findings: Obtained results confirmed usefulness of used techniques.  
Research limitations/implications: Sample preparation is crucial to performed investigations. Because 
of ionization damage by collisions of high energy electrons results obtained with high-voltage TEM can 
be analysed with caution and low-voltage electron microscopy is strongly recommended. 
Originality/value:  New and not commonly used techniques were applied for carbon nanostructured 
materials. Advantages and disadvantages of them were compared.  
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1.40 
Investigation on cobalt based alloy modified by Titanium for dental applications 
Peter I. (Torino, Italy), Rosso M. (Torino, Italy), Toppi A. (Torino, Italy), Joan D. (Bucarest, Romania), 
Ghiban B. (Bucarest, Romania) 

Purpose: The main goal of this study is to develop and obtain some competitive products, with high 
added value. In particular, the attention will be focused on the possibility to obtain a new class of 
Cobalt based alloy by Ti addition. 
Design/methodology/approach: Modification of the composition by Ti addition can increase the 
corrosion resistance, processing and at the same time can improve the alloy biocompatibility. 
Findings: Addition of these elements has a positive effect on the alloy hardness. Up to 6% of Ti  
or combining Ti and Zr as alloying elements there are no significant differences as hardness concerns. 
As corrosion resistance in a simulated oral cavity environment concerns, no significant release of 
metal ions was observed, the pH value and the weight loss fulfil the conditions required by the 
Standard ISO 10271/2011.  However, the best behaviour was obtained employing  
CoCrMoTi6 alloy. 
Research limitations/implications: Based on  the up to date achieved outcomes, it appears that a 
quite homogeneous and good  mechanical properties have been obtained modifying the original alloy 
with 6% of Ti. The future research work will be oriented to get additional and detailed data on the 
biocompatibility of the alloy. 
Practical implications: The central issue is the valid transfer to dentistry application. 
Originality/value:  The aim of the paper is to obtain a new class of Co based alloy by the 
modification of the original chemical composition.  

 
1.170 
The study of structure and glass forming ability of Zr-based amorphous alloy 
Pilarczyk W. (Gliwice, Poland) 

Purpose This paper tends to present the structure and thermal analysis of selected Zr-based amorphous 
alloy for welding processes. 
Design/methodology/approach:  The studies were performed on Zr-Cu-Ni-Al system alloy in form of 
plate. The structure analysis of the studied materials in as-cast state was carried out using XRD method. 
The thermal properties of the as-cast alloy were examined by DSC and DTA methods. The parameters 
of GFA included Trg, ΔTx, α, β, γ, δ and S were calculated. 
Findings: The Zr-based amorphous alloy in form of plate with good GFA was produced by die pressure 
casting method. The investigation methods revealed that the studied as-cast alloy was amorphous. 
Although, there is probability of crystallites existence which could not be detected by XRD method. 
The literature study and calculated GFA parameters indicated that the Zr55Cu30Ni5Al10  alloy exhibits 
good GFA and thermal stability. It is confirmed that these parameters could be used to determine GFA 
of tested amorphous alloy for welding processes. This Zr-based BMG could be used as tested material 
for laser welding process. 
Research limitations/implications: It is very difficult to obtain a Zr-based BMG with large sizes. 
Usually, the difficulties of the production of zirconium amorphous alloy are connected with the fact that 
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the constituent elements of the analyzed materials have a high chemical affinity for oxygen, and have 
different melting points. For this reason, the process of producing BMG in zirconium matrix require the 
using of additional technology to provide specific conditions for the melting and casting. 
Practical implications: These obtained values of GFA parameters can suggest that studied alloys are 
suitable materials for further practical application at welding process. 
Originality/value:  The success formation and investigation of the casted Zr-based BMG. The chemical 
composition of Zr55Cu30Ni5Al 10  alloy was tested first time in our laboratory.  

 
1.161 
Plastic properties of weld after micro-jet cooling 
Piwnik J. (Bialystok, Poland), Hadrys D. (Katowice, Poland), Skorulski G. (Bialystok, Poland) 

Purpose of that paper was analysing main plastic properties of welds made by MIG method with micro-
jet cooling. The main reason of it was investigate possibilities of getting better plastic properties of 
welds made by MIG method with micro-jet cooling than welds made by ordinary welding method. It is 
possible because higher amount of acicular ferrite (AF) in WMD (weld metal deposit) is obtained in 
MIG method with micro-jet cooling in relation to ordinary welding method. 
Design/methodology/approach:   During research Erichsen cupping tests and bending tests were 
carried out for welds made by MIG method with micro-jet cooling and ordinary welding method. 
Findings High amount of acicular ferrite influences positively on plastic properties. Higher value of 
plastic parameters were observed for welds made by MIG method with micro-jet cooling. 
Research limitations/implications: That research was made for MIG method only. Another method of 
welding was not tested. Other methods of welding have not been tested, but it is suspected that similar 
phenomena are taking place.  
Practical implications MIG method with micro-jet cooling `it is way to get better plastic properties of 
welds in relation to welds made by ordinary welding method. It is very important because it could be 
used to steering of mechanical properties of welded constructions. 
Originality/value:   In this research welds made by new method of welding (welding with micro-jet 
cooling) were compare witch welds made by ordinary welding method. New method of welding is very 
promising and capable of industrial application, mainly due to the significant improvement of weld 
properties and quality.  

 
1.31 
Effect of MWCNTs content on the characteristics of A356 nanocomposite 
Rashad R.M. (Cairo, Egypt), Awadallah O.M. (Giza, Egypt), Wifi A.S. (Giza, Egypt) 

Purpose: The objective of the present paper is to study the effect of Multiwalled Carbon Nanotubes 
(MWCNTs) content on the mechanical properties of the A356 hypoeutectic aluminum- silicon based 
nanocomposite. 
Design/methodology/approach: The semi-solid route stir casting technique is used for composite 
processing. MWCNTs and Aluminum powder are premixed by ball milling and green compacted to 
form small billets. Al-MWCNTs billets are added to the melt and incorporated by vigorous mechanical 
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stirring. The mechanical and metallurgical properties of the produced composite are characterized by, 
scanning electron microscopy (SEM), optical microscopy, and tensile testing DIN 50125. 
Findings: MWCNTs are successfully incorporated into the A356 melt up to 1.5% weight fraction. SEM 
analysis revealed a uniform dispersion of MWCNTs with good interfacial bonding between the matrix 
and the MWCNTs. The ultimate tensile strength and elongation of the produced composite are 
increased by 34% and 250% respectively compared to their corresponding values of monolithic alloy. 
Research limitations/implications: The research was carried out based on MWCNTs only with a range of 
percentage additions; it could be extended to single Walled CNTs and graphene sheets with different 
percentage additions. Stirring time and speed as well as heat treatment can also be applied as further study. 
Practical implications: This work helps in introducing novel technique in dispersing nano particulates 
in metal matrix composites. This could be good potential for new developed composites. 
Originality/value:  A novel approach for MWCNTs reinforcement addition technique is implemented. 
This technique results in a uniform dispersion of MWCNTs with good interfacial bonding between the 
matrix and the MWCNTs.  

 
1.109 
Influence of the casting temperature on dental Co-base alloys properties 
Reimann L. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Purpose: The goal of the study is to find the relationship between the value of casting temperature on 
corrosion resistance, hardness and mechanical properties of two Co-Cr-Mo alloys Remanium 2000+ and 
Wirobond LFC used in dentistry. 
Design/methodology/approach: Realized investigations starts from preparing the mould and cast two 
CoCrMo alloys in 1430, 1440, 1450 and 1460°C. Electrochemical corrosion research were made in water 
centre which simulated artificial saliva environment, by recording of anodic polarization curves with use 
the potentiodynamic methods. The compression strength, yield strength and unit shortening was evaluated 
during the static compression tests on multi-role testing machine MTS. Hardness test were obtained by 
use the microhardness FM ARS 9000 FUTURE TECH Vickers methods with load 1 kg. 
Findings: The manufacturing conditions for the Co-Cr-Mo alloys are one of the possible method which 
effects in increase or decrease of the safety factor in construction. Realized research of the increasing 
casting temperature about 10-20°C in regard to conditions offered by producer was found that hardness and 
corrosion resistance change only in small value, while corrosion current of samples casted from 1460°C 
increase by one order of magnitude to casting from 1430°C. Increase or decrease casting temperature 
results in decrease the mechanical properties yield strength and compression strength for both alloys. 
Practical implications: Scientific research of the cobalt alloys used on the dentures confirmed that 
casting temperature as one of the condition during the manufacturing influence on the most important 
useful properties like corrosion resistance, strength of the prosthetic constructions and machinability of 
the CoCrMo alloys. 
Originality/value:  The paper presents an effect of correct selection the casting temperature, on the most 
important properties of CoCrMo alloys use in dental engineering. 

 
1.75 
Influence the heat treatment of two base metal alloys used on dental prosthesis on corrosion 
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resistance 
Reimann L. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Nieradka B. (Gliwice, Poland), 
Kusy M. (Trnava, Slovakia), Riedlmajer R. (Trnava, Slovakia) 

Purpose: The goal of the study is to try find the influence of the heat treatment on the corrosion 
resistance of two base cobalt alloys used on dental prosthesis. 
Design/methodology/approach: The investigation was choosen two base cobalt alloys: Remanium 
2000+ (Dentaurum) and Wirobond LFC (Bego). Corrosion resistance test were carried out at room 
temperature and use of the Potentiostat IPS AJ PGU system for electrochemical tests. The examination 
use of water center which simulated artificial saliva environment. The evaluation of pitting corrosion 
was realized by recording of anodic polarization curves with use the potentiodynamic methods. 
Structure observation was made after surface preparation by light microscope. 
Findings: Research cobalt alloys are characterized by a dendritic crystals in structure. For both cobalt 
alloys increasing the time of age hardening effect on growth of the corrosion resistance, especially to 
increase the potential for pitting initiation. 
Research limitations/implications: The research was carried out on samples, not on final elements. 
Practical implications: The research material is used on dentures, so it must characterize the corrosion 
resistance. Results of this work make up an information on what heat treatment parameters may be pay 
attention for two base cobalt alloys: Remanium 2000+ (Dentaurum) and Wirobond LFC (Bego). 
Originality/value:  The paper presents influence the heat treatment of two base metal alloys used on 
dental prosthesis on corrosion resistance 

 
1.143 
Microstructure and properties of aluminium deformed by SPD methods 
Richert M. (Cracow, Poland), Leszczynska-Madej B. (Cracow, Poland), Hotlos A. (Cracow, Poland) 

Purpose: The main object of this paper is to determine the influence of severe plastic deformation 
exerted in the process of equal channel angular pressing (ECAP) and hydrostatic extrusion (HE) on the 
microstructure and properties changes of aluminium.  
Design/methodology/approach: Polycrystalline aluminium was subjected through: ECAP, HE and the 
combination of equal-channel angular pressing (ECAP) by B route (4 passes) and then by the 
hydrostatic extrusion (HE) using the cumulative way of deformation, just to the achieving the final wire 
diameter ƒÖ = 3 mm. ECAP process was realized using a die with a 90o angle between the channels 
and route Bc in which the sample was turned 90o around its axis between consecutive process. 
Hydrostatic extrusion process was realized with a cumulative strain of 2.68. After the deformation, the 
samples were investigated by means both optical and transmission electron microscopy, additionally the 
microhardness was measured and the mean grain diameter was determined.  
Findings: Performed investigations demonstrated microstructure homogenization after combination of 
ECAP and HE. Practical implications The performed investigations provide informationˇ¦s about new 
methods for the production of ultrafine grained aluminium with high level of the properties. 
Originality/value:  The microstructure observations and the distribution of the microhardness along the 
samples sections show, that after compose mode of deformation ECAP+HE the distributions of the 
properties is more homogenous than after hydrostatic extrusion HE.  
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1.128 
Composite materials with the polymeric matrix applied to ballistic shields 
Rojek M. (Gliwice, Poland), Szymiczek M. (Gliwice, Poland), Stabik J. (Gliwice, Poland), Mezyk A. 
(Gliwice, Poland), Jamroziak K. (Wroclaw, Poland), Krysztala E. (Gliwice, Poland), Kurowski J. 
(Stanowice, Poland) 

Purpose: The purpose of the series of research is drawing up an alternative armour plate with the 
composite structure, which would be resistant to 7.62 and 5.56 caliber bullets fired from the weapons 
the Polish army is equipped with.  
Design/methodology/approach: The research embraced the composite materials with epoxy matrix 
reinforced with the fiberglass in the shape of mat or  fabric, and steel mesh. Three sheets of epoxy-glass 
composite were made on which ceramic panels were glued. 
Findings: The result of the presented work is the assessment of the quality of examined samples. As a 
criterion was adopted the behaviour of the material under the shellfire, its defragmentation, puncture 
and destruction. 
Research limitations/implications: The research was limited to composite materials with the epoxy 
matrix and reinforcement of fiberglass in the form of mat or fabric. In the next stage of the research the 
application of aramid fibers reinforcement is planned.  
Practical implications: Practical implications Worked out the construction material systems make the 
basis for further analysis and optimization of materials applied as the alternative for heavy army 
vehicles. Such application enables the minimization of the weight of a vehicle. 
Originality/value:  Paper presents innovative composites polymer materials applied for ballistic 
protection of lightweight armed vehicles.  
 

 
1.38 
About heat treatment and properties of duplex stainless steels 
Rosso M. (Torino, Italy), Peter I. (Torino, Italy), Suani D. (Torino, Italy) 

Purpose: Of this paper is to review the effect of heat treatments and of strain hardening on 
microstructure and properties of superduplex stainless steels 
Design/methodology/approach: Annealing and strain hardening treatments influences microstructures 
and properties. 
Findings: The characteristics and the properties of the industrially employed superduplex grade has 
been discussed, moreover the presence and the precipitation of sigma phase has been highlighted 
through ageing treatments. 
Research limitations/implications: Based on  the up to date achieved outcomes, it appears that a quite 
homogeneous and good  mechanical properties can be obtained controlling the composition and the heat 
treatment and strain hardening parameters. 
Practical implications: The major implication is related to the transfer toward the proper choice of 
correct parameters for working the duplex grades. 
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Originality/value:  To supply deeper information with respect to those available in literature, which 
does not clearly indicate what amount of secondary phases existing in duplex stainless steel 
microstructure can be acceptable  

 
1.201 
The practical aspects of the infrastructure management 
Roszak M. (Gliwice, Poland), Lebuda A. (Gliwice, Poland) 

Purpose: In the article the problems of equipments and machines management in the automotive 
company are analyzed based on Total Productive Maintenance and World Class Manufacturing 
Methodology and PN-EN ISO 9001:2009 norm and ISO/TS 16949 technical specifications included 
infrastructure requirements. Benefits of infrastructure management are submitted. An example of the 
procedure for the equipment/machines management was elaborated. 
Design/methodology/approach: In this article an example procedure of equipment/machines 
management was elaborated based on analysis of norms requirements and the practical application of 
the TPM and WCM methodology. Selected infrastructure management methodologies are presented for 
specific work, nature of possible threats, losses and failures resulting from the use of machines and 
equipment in automotive company. 
Findings: The analysis of obtained results in the project management methodology (TPM, WCM: 
EEM/PM/AM) and selected points of norms ( ISO 9001 and TS 16949) in relation to machines and 
equipment allowed to elaborate the procedure of equipment and machines management in order to 
prevent losses, deficiencies and failures in the company. 
Practical implications: The use of TPM methodology, selected pillars of WCM, requirements of ISO 
9001 norm allowed to improve the quality of machine and allowed to provide the reliability machines 
and equipment for uninterrupted production, resulting in reduced manufacturing costs. 
Originality/value: This article presents the results of the practical application of TPM methodology, 
selected pillars of WCM and requirements of ISO 9001 norm for company infrastructure. The new 
procedure of machines and equipment management is the result of analysis. 

 
1.184 
Quality management in heat treatment process 
Roszak M.T. (Gliwice, Poland), Krzeminski L. (Gliwice, Poland) 

Purpose: The purpose of this paper is to present the specifications of the CQI Heat Treat System 
Assessment, together with a discussion of the importance, development, implementation and use of this 
specification. An analysis of the quality management system of the selected organization was 
performed, which takes care of the thermo-chemical treatment-nitriding, as regards to the specification 
AIAG CQI-9. The study was carried out to compare the standards based on the scope of the 
organization covered by individual standards and their hierarchy, where the levels are adequate for the 
scope of the quality management system. 
Design/methodology/approach: An assessment of the compliance with the requirements of the CQI-9 
based on the criteria closed in the documentation of the specification was performed, by evaluated 
according to the requirements imposed by the CQI-9, and determining the compliance of the quality 
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system with the requirements determined in the documentation of the specification, with the 
subscription in the documentation. 
Findings: As a result of the audit of the nitriding process of selected part of the technology in relation 
to the requirements of the CQI-9 specification, the deficiencies were identified in relation to the 
requirements of the CQI-9 specification, and suggestions for their solutions were provided. 
Research limitations/implications: The paper presents the steps and how to verify the quality 
management system in the process of heat treatment. 
Practical implications: The result of the audit specifications CQI-9 detected non-compliance to 
requirements of the specification. The improvement of the quality management system, with some 
recommendations, allows to target the activities of the process to the needs and expectations of 
customers. 
Originality/value:  The paper presents some requirements concerning the quality of the selected part of 
the thermo-chemical treatment process. 

 
1.165 
Designing and controlling the microstructure of 37MnNiMo6-4-3 hypoeutectoid steel after 
continuous cooling 
Rozniata E. (Cracow, Poland) 

Purpose: Present work corresponds to the research on the kinetic of phase transformation of 
undercooled austenite of 37MnNiMo6-4-3 hypoeutctoid steel. The kinetic of phase transformation of 
under cooled austenite of investigated alloy was presented on CCT diagram (continuous cooling 
transformation). Also the methodology of a dilatometric samples preparation and the method of the 
critical points determination were described. 
Design/methodology/approach: The austenitising temperature was defined in a standard way i. e. 30-
50°C higher than Ac3 temperature for hypoeutectoid steels. The technology of full annealing was 
proposed for the iron based alloy. The CCT diagram was 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. Also EDS analysis 
was performed using scanning microscope. 
Findings: The test material has been hypoeutectoid steel. These steels represent a groups of alloy steels 
for quenching and tempering. The microstructure of test 37MnNiMo6-4-3 hypoeutectoid steel on CCT 
diagram changes depending on the cooling rate. 
Research limitations/implications: The new hypoeutectoid steel and new CCT diagram. 
Practical implications: The paper contains a description of one from a group of iron based model 
alloys with 0.35-0.40% carbon content. According to PN-EN 10027 standard this steel should have a 
symbol 37MnNiMo6-4-3. 
Originality/value:  The new hypoeutectoid steel (Mn-Ni-Mo iron based model alloy)  

 
1.47 
Applications of lasers in metallization of thermoplastic and thermosetting polymers 
Rytlewski P. (Torun, Poland), Zenkiewicz M. (Bydgoszcz, Poland) 
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Purpose: This work focuses on the studies of chemical and physical changes induced by ArF-laser 
irradiation leading to formation of surfaces catalytically highly active and fully prepared for the direct 
electroless metallization for the case of thermoplastic and thermosetting polymer composites. The only 
pretreatment method for surface to be activated was laser irradiation. There are compared two polymer 
composites: thermoplastic and thermosetting with the same qualitative and quantitative contents of the 
selected copper compounds. Additionally, there is presented wide context of laser applications in 
electroless metallization of polymeric materials. 
Design/methodology/approach: The composites contained the same amount of copper(II) oxide (CuO) 
and copper(II) acetoacetate Cu(acac)2, while varied with the type of polymer matrix. There were chosen 
polyamide 6 as thermoplastic and polyurethane resin as thermosetting polymer matrixes. The composites 
were irradiated with various numbers of ArF excimer laser pulses (λ = 193 nm) at constant fluence of 100 
mJ/cm2. The metallization procedure of the laser-irradiated samples was performed by use of a commercial 
metallization bath and formaldehyde as a reducing agent. The samples were examined using FTIR, contact 
angle measurement and SEM techniques. 
Findings: It was found that laser irradiation induce catalytic properties in the studied composites. 
However, better catalytic properties were achieved for the thermoplastic than thermosetting polymer 
composites. 
Research limitations/implications: In order to better understand the differences in laser interactions 
between thermoplastic and thermosetting composites more examples of various polymer matrixes should 
be investigated. 
Practical implications: Suitable condition for laser irradiation of the composites associated with the 
best catalytic properties were proposes. Better catalytic properties were achieved for thermoplastic than 
thermosetting composite. 
Originality/value:  Comparison of new thermoplastic and thermosetting polymer composites intended 
for laser direct electroless metallization is firstly reported in this article. 

 
1.138 
A novel mechatronic device for psychomotor rehabilitation of small children 
Sekala A. (Gliwice, Poland) 

Purpose: The purpose of this work is to present the assumptions of an innovative method of 
rehabilitation of small children with lower limbs dysfunction based on interactive mechatronic 
equipment.  
Design/methodology/approach: The method consists in movement therapy combined with 
simultaneous psychological stimulation of the child. As a controlling function of the rehabilitation 
process one applied EEG sensor which measures brain activity.  
Findings: The patient undergoing rehabilitation will not be easily bored during the therapy and thus 
will repeat recommended movement exercises, which is a critical factor in the case of small children. 
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: The prototype device will be transferred to a public benefit 
organization or an organization of a similar nature in order to conduct researches within their own 
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works. It can be assumed that the proposed device will be effectively used by rehabilitation centers to 
treat children with dysfunction of the lower limbs.  
Practical implications: 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 combination of movement therapy with psychological stimulation enables the 
children to use their abilities more efficiently and speeds up the rehabilitation process.  

 
1.207 
Application of genetic programming method for modelling steels hardness 
Sitek W. (Gliwice, Poland), Paplinski P. (Gliwice, Poland) 

Purpose: The aim of the paper is to demonstrate, how artificial intelligence methods, especially genetic 
ones, naturally combine with problems of material science. 
Design/methodology/approach: In the paper it has bee applied a genetic programming method to solve 
selected tasks from the area of materials science. 
Findings: Modelling make improvement of engineering materials properties possible, as well as 
prediction of their properties, even before the materials are fabricated, with the significant reduction of 
expenditures and time necessary for their investigation and application. 
Practical implications: The worked out relationships may be used in computer systems of steels’ 
designing for the heat-treated machine parts. 
Originality/value:  On the example of modelling a function showing how carbon concentration in steel 
changes its hardness it was shown how modern artificial intelligence methods can easily be adapted for 
solving problems of modern science. 

 
1.167 
Properties determination of two-layer coatings deposited by PVD techniques using computer 
simulation 
Sliwa A. (Gliwice, Poland), Kwasny W. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), Dziwis 
R. (Gliwice, Poland) 

Purpose: The aim of the research is the computer simulation of the internal stresses in bilayer coatings 
Ti+TiN and Ti+Ti(C,N) obtained in the magnetron PVD process on the sintered high-speed steel of PM 
HS6-5-3-8 in working atmosphere including 100% N2, and 50%N250%CH4. 
Design/methodology/approach: The experimental values of stresses were determined basing on the X-
ray diffraction patterns using method sin2Ψ and computer simulation of stresses was carried out in 
MARC environment, with the help of  finite elements method. 
Findings: The computer simulation results correlate with the experimental results. The presented model 
meets the initial criteria, which gives ground to the assumption about its usability for determining the 
stresses in coatings, employing the finite element method using the MARC program. 
Research limitations/implications: It was confirmed that using of finite element method for estimating 
stresses in PVD coatings can be a way for reducing the investigation costs Results reached in this way 
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are satisfying and in slight degree differ from results reached by experimental method. However for 
achieving better calculation accuracy in further researches it should be developed given model which 
was presented in this paper. 
Originality/value:  Presently the computer simulation is very popular, what allows to better understand 
the interdependence between  parameters of process and choosing optimal solution. The possibility of 
application faster and faster calculation machines and coming into being many software make possible 
the creation of more precise models and more adequate ones to reality. 

 
1.177 
Input physical properties in mathematical model of steel quenching 
Smoljan B. (Rijeka, Croatia), Iljkic D. (Rijeka, Croatia), Pomenic L. (Rijeka, Croatia) 

Purpose: Developing of new methods for input data of mathematical model is established. 
Design/methodology/approach: Temperature dependency of both, heat transfer for quenchant with 
Grossmann severity of quenching H=0.35, which are adequate for oil and heat conductivity coefficients 
has been calibrated on the base of Crafts-Lamont diagrams. 
Findings: Evaluation of physical properties such as specific heat capacity, c, heat conductivity 
coefficient, λ, density, ρ, heat transfer coefficient, α involved in mathematical model of transient 
temperature field was done by the inversion method, or by calibrations. 
Research limitations/implications: In the future this investigation should be broaden on investigation of more 
quechants. 
Practical implications: By proper input data of mathematical model of steel quenching, correct 
computer simulation can be performed. 
Originality/value:  New inverse method of input data such as specific heat capacity, c, heat 
conductivity coefficient, λ, density, ρ, heat transfer coefficient, α, which is based just on achieved 
distributions of mechanical properties in Crafts-Lamont diagrams.  

 
1.127 
Development of the intelligent algorithm to control on-line bead height for robotic welding 
process 
Son J.S. (Jeonnam, Korea), Kim I.S. (Jeonnam, Korea), Lee J.H. (Jeonnam, Korea), Park M.H. 
(Jeonnam, Korea), Jeon G.S. (Daejeon, Korea) 

Purpose: The demand to increase productivity and quality, the shortage of skilled labour and strict 
health and safety requirements finally led to the development of the robotic welding process to deal 
with many problems of the welded fabrication. Many techniques were developed to control process 
parameters to get the optimal bead geometry during welding process by minimizes their magnitude in 
the affected area. 
Design/methodology/approach: The development of thermo mechanical mechanism in some 
techniques is not fully understood. To solve this problem, we have carried out the sequential experiment 
based on a Taguchi method and identified the various problems that result from the robotic GMA 
welding process. 
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Findings: To characterize the GMA welding process and establish guidelines for the most effective 
joint design. Also using multiple regression analysis with the help of a standard statistical package 
program, SPSS, on an IBM-compatible PC, a quadratic model has been developed for on-line control 
which studies the influence of process parameters on bead height and compares their influences on the 
bead height to see which one of process parameters is most affecting.  
Originality/value:  This model developed has been employed the prediction of optimal process 
parameters and assisted in the generation of process control algorithms.  

 
1.70 
Computer aided estimation of the exhaust degree of T23 steel after exposure to creep conditions 
Sroka M. (Gliwice, Poland), Zielinski A. (Gliwice, Poland) 

Purpose: The purpose of paper is the application of image analysis and artificial intelligence methods 
in the evaluation of materials exhaust during working in creep conditions and to show the purpose of 
application scanning electron microscopy in the correct assessment of the degree of exhaustion. 
Design/methodology/approach: After long-term operation in creep conditions microstructure 
examinations in the scanning electron microscope were made. To evaluate the material exhaust degree a 
computer program were used. 
Findings: Evaluation of the material exhaust degree by the use of computer program as an example of 
application of computer methods for materials science was performed. As a result of verification correct 
develop of material exhaust degree methodology of steels operating in creep conditions was found.  
Practical implications: The presented method can be used for evaluation and qualification of structural 
changes in power station boiler components operating in creep conditions. 
Originality/value:  The presented results of changes in the mechanical properties, structure and in the 
precipitation processes are applied to evaluation the condition of the elements in further industrial 
service. 

 
1.175 
Wear resistance of epoxy-hard coal composites 
Stabik J. (Gliwice, Poland), Chomiak M. (Gliwice, Poland) 

Purpose of this paper is to present results of wear resistance investigations of epoxy-hard coal 
composites produced by gravity casting.  
Design/methodology/approach: In short introduction wear resistance of polymers is presented, 
methods used to prepare composites together with short characterization of physical properties of 
applied fillers are described. Wear resistance of the specimens was determined using Schopper-
Schlobach method and APGi device. During the test, the rigidly fixed specimen moves with constant 
velocity along a rotating cylinder with abrasive paper type corundum P60 on its surface. Wear 
resistance of specimens was determined after 20 meters distance of abrasion under pressing load 
of10Nand expressed as the weight loss of the specimen after abrasion. 
Findings: Addition of the hard coal particles into the epoxy resin matrix caused a decrease of the wear 
resistance. Wear resistance decreased in a little extend with increasing filler content. Statistical analysis 
of achieved results showed that the influence of hard coal on wear resistance is significant comparing 
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neat resin and filled resin but is not significant comparing composites with different solid particles 
content. 
Practical implications: Tested composite materials can be applied among others in electrical or 
chemical industry where electrical properties are important but wear resistance is not so important. 
Originality/value: New types of epoxy-hard coal graded composites were tested. It was demonstrated 
that by proper gravity casting technology control it is possible to produce graded composites for which 
hard coal particles do not deteriorate the wear resistance in significant extend  

 
1.119 
Influence of low melting point alloy on strength properties of epoxy resin  
Stabik J. (Gliwice, Poland), Wierzbicki L. (Gliwice, Poland) 

Purpose:The aim of the work was to determine the effectiveness of the modification of the epoxy resin 
strength and elasticity by Wood’s alloy particles addition. 
Design/methodology/approach: Manufacture method of thermosetting polymer matrix composite 
materials reinforced with the Wood’s alloy particles was searched. First of all mixing conditions were 
differentiated to obtained good dispersion of reinforcement in polymeric matrix. Microscopic examination 
of samples cross-sections was performed in order to search the structure of prepared composite materials. 
The strength and elasticity  of composites were investigated using compression test. 
Findings: The results of the compression tests and their analysis are presented.  The paper also presents 
microscopic images of structure of prepared composites. 
Research limitations/implications: Presented research was limited to composites in the form of small 
samples. The developed technology of this type of composites preparation is limited to small volumes 
because of sedimentation process action. 
Practical implications: Materials with low melting point alloy content show many possible 
applications. First of all they are materials with higher thermal conductivity and electrical conductivity 
than standard polymeric materials. Conducted research programme showed that these materials exhibit 
also good mechanical properties. 
Originality/value:  Preparation method of thermosetting polymer matrix composite materials reinforced 
with the Wood’s alloy particles fabricating method was developed. Composites with good mechanical 
properties were obtained. Microscopic examination of samples cross-sections in order to search the 
structure of prepared composite materials was performed. Composites with small particles evenly 
dispersed in epoxy matrix were achieved  

 
1.203 
Non-destructive methods of quality assessment of permanent joints of polymer materials 
Szymiczek M. (Gliwice, Poland), Wierzbicki L. (Gliwice, Poland) 

Purpose The purpose of the research was the verification of usefulness of selected non-destructive 
testing methods as tool of assessement of permanent joints of elements with variable thickness and 
geometry.  
Design/methodology/approach  
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The research was conducted on samples prepared from the components used for strengthening the car 
seats. The elements were made from low-density polyethylene, applying the injection technology, and 
then butt welded. The quality assessment was conducted with the use of selected non-destructive 
methods – visual, thermal imaging, shearography inspection and 3D scanning. In order to verify the 
quality of the welds, tensile strength tests were conducted.   
Findings The research conducted will indicate, within the researched scope, the method, which allows 
the identification of flaws of permanent joints. 
Research limitations/implications: Within the frame of the  work  we limited ourselves to the analysis 
of geometry  of weld performed with the application of the method of butt welding. The exact 
assessment of quality of the joints performed requires additional tests which take into account the 
properly welded comparative samples and other non-destructive methods.  
Practical implications: The application of non-destructive methods of quality assessment, particularly 
spatial scanning allows the assessment of quality and exact dimensioning of flash both from outside 
(visible) and outside of the element. 
Originality/value . The work presents the innovative application of spatial scanning 3D for the 
assessment of flash geometry achieved as a result of butt welding.  

 
1.104 
Simulation diagnostics of the polyester-glass pipes degradation process; experimental basis 
Szymiczek M. (Gliwice, Poland), Wrobel G. (Gliwice, Poland), Rojek M. (Gliwice, Poland), Czapla T. 
(Gliwice, Poland) 

Purpose: In the work is described the method that enables identification of controller of simulation 
procedures which ensures compliance of experimental research results of changes in material physical 
characteristics  with  the characteristics of the numerical model 
Design/methodology/approach: The work presents the method of diagnostic assessment of residual 
strength of composite pipes produced with the use of the method of winding glass fibre impregnated by 
chemically setting polyester resin, subjected to fatigue load in condition of pulsating fluid pressure. 
Findings: The basis of assessment is the correlation of residual strength with the acoustic 
characteristics of composite coating of the researched pipes.  
Research limitations/implications The parameters of simulation procedures which are of key 
importance for correctness of diagnosis were determined on the basis of results of non-destructive and 
destructive testing of pipe material samples, subjected to the load in conditions corresponding the 
working ones. 
Practical implications: The diagnostic tool is the simulation program of degradation process of 
composite material with set structure,  which enables investigating the changes  in  material 
characteristics for any operating load program. 
Originality/value.  The paper presents a new approach to diagnostic processes of destruction aging-
fatigue for the purpose of assessing the residual strength of composite pipes using computer simulation 
methods..  

 
1.131 
TEM microstructure investigations of aluminium alloys used as coating substrate 
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Tanski T. (Gliwice, Poland), Labisz K. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland), 
Wisniowski M. (Gliwice, Poland), Matysiak W. (Gliwice, Poland) 

Purpose: The aim of this paper was investigated structure and properties of gradient coatings produced 
in PVD process on AlSi9Cu aluminium alloys. 
Design/methodology/approach: The following results concern the structures of the substrates and 
coatings with the application of electron transmission and scanning microscopy; phase composition of 
the coatings using X-ray diffraction and grazing incident X-ray diffraction technique (GIXRD); 
microhardness and wear resistance. 
Findings: The deposited coatings are characterized by a single, double, or multi-layer structure 
according to the applied layers system, and the individual layers are coated even and tightly adhere to 
the substrate as well to each other. The analysis of coatings obtained on the surface of cast aluminium 
alloys by the PVD processes show a clear - over 100% - increase of the microhardness, compared to the 
base material microhardness. 
Practical implications: Achieving of new operational and functional characteristics and properties of 
commonly used materials, including the Al-Si-Cu alloys is often obtained by heat treatment, ie, 
precipitation hardening and/or surface treatment due to application or manufacturing of machined surface 
layer coatings of materials in a given group of materials used for different surface engineering processes. 
Originality/value:  The paper presents the research involving the PVD coatings obtained on an 
unconventional substrate such as aluminium alloys. Contemporary materials should possess high 
mechanical properties, physical and chemical, as well as technological ones, to ensure long and reliable 
use. The above mentioned requirements and expectations regarding the contemporary materials are met 
by the non-ferrous metals alloys used nowadays, including the aluminium alloys.  
 
 

 
1.181 
Calculation of the steel hardness after continuous cooling 
Trzaska J. (Gliwice, Poland) 

Purpose: The paper presents method in predicting hardness of steel cooled continuously from the 
austenitizing temperature, basing on the chemical composition, austenitizing temperature and cooling rate. 
Design/methodology/approach: In the paper it has been applied a hybrid approach that combined 
application of various mathematical tools including logistic regression and multiple regression to solve 
selected tasks from the area of materials science. 
Findings: Modelling make improvement of engineering materials properties possible, as well as 
prediction of their properties, even before the materials are fabricated, with the significant reduction of 
expenditures and time necessary for their investigation and application. 
Practical implications: The worked out relationships may be used in computer systems of steels’ 
designing for the heat-treated machine parts. 
Originality/value:  The paper presents the method for calculating hardness of the structural steels, 
depending on their chemical composition, austenitizing temperature and cooling rate.  
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1.72 
The silica-titania layer deposited by sol-gel method on the AISI 316L for contact with blood  
Walke W. (Zabrze, Poland), Paszenda Z. (Zabrze, Poland), Karasinski P. (Gliwice, Poland), 
Basiaga M. (Zabrze, Poland) 

Purpose: The study analyses influence of surface modification of Si:Ti on physical and chemical 
properties of samples made from AISI 316L steel in solution simulating blood-vascular system. 
Design/methodology/approach: Sol-gel layer was selected on the ground of data from literature. TEOS 
and TET made the ground for initial solution. Application of the layer on the surface of samples made of 
AISI 316L steel was preceded by mechanical working - grinding (Ra = 0.40 µm) and mechanical 
polishing (Ra = 0.12 µm). Corrosion resistance tests were performed on the ground of registered anodic 
polarisation curves and Stern method. In order to evaluate phenomena that take place on the surface of the 
tested alloys EIS was also applied. The tests were performed in artificial blood plasma at the temperature 
of T = 37.0±1°C and pH = 7.0±0.2. 
Findings: Obtained results on the ground of voltammetric and impedance tests showed differentiated 
electrochemical properties of AISI 316L steel depending on the type of surface treatment.  
Practical implications: Suggested subject matter of the article supports development of 
entrepreneurship sector due to high social demand for this type of technologies and relatively easy  way 
of putting obtained  laboratory tests data  into inductrial and clinical practice. 
Originality/value:  Suggestion of proper variants of surface treatment with application of sol-gel method 
is meaningful in future perspective and it shall promote determination of technological conditions  with 
precise parameters of creation of oxide layers on metallic implants made of AISI 316L steel that come 
into contact with blood.  

 
1.9 
Innovative surface welding with micro-jet cooling 
Wegrzyn T. (Katowice, Poland), Piwnik J. (Bialystok, Poland), Lazarz B. (Katowice, Poland), 
Sieteski D. (Katowice, Poland) 

Purpose: of that paper was analysing main surfacing welding process with parameters of micro-jet 
cooling. The main reason of it was investigate possibilities of getting varied amount of martensite and 
bainite in surface weld of machine shafts. For getting various amount of martensite and bainite in this 
method it is necessary to determine the main parameters of the process such as. number of jets, diameter 
of stream of the micro-jet injector, type of micro-jet gases, micro-jet gas pesure. 
Design/methodology/approach: During research with varied micro-jet parameters the chemical 
analysis, micrograph tests and hardness test of the metal weld were carried out. 
Findings: There were gettable varied amount of martensite and bainite in weld surface metal in terms 
of micro-jet cooling parameters (numbers of jet, gas pressure). Possibilities of steering the structure 
(varied amount of martensite and bainite in this case) using micro-jet technology must be treated as an  
innovate way for MIG/MAG welding. 
Research limitations/implications: That research was made for MIG/MAG method (according to PN-
EN ISO 4063:2009) only. Another method of welding in this article was not tested. Other methods (for 
eg. TIG) have not been tested, but it is suspected that similar phenomena are taking place. 
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Practical implications: Micro-jet cooling it is way to get various amount of martensite and bainite in 
surface weld than the usual methods of welding. It is very important because it could be used to steering 
of weld joint structure and mechanical properties (for example hardfacing or wearfacing). 
Originality/value:  In this research new method of cooling weld joint during welding was used. At the 
present time use of micro-jet cooling while MIG is in the testing phase and requires an accurate 
diagnosis.This method is very promising and capable of industrial application, mainly due to the 
significant improvement of weld quality and reduces costs in welding regeneration.  

 
1.171 
Studying of thin films used in photovoltaic cells 
Weszka J. (Zabrze, Poland), Jarka P. (Gliwice, Poland), Jurusik J. (Zabrze, Poland), Domanski M. 
(Zabrze, Poland), Szindler M.M. (Gliwice, Poland) 

Purpose: of this paper: The major aim of this paper was describing technical conditions of thermal 
evaporation method of organic thin film used as active layers for photovoltaic cells. 
Design/methodology/approach: The organic thin films have been obtain by thermal evaporation 
process from two sources. The two sources technique alleged to using the mixtures of two kinds of 
materials on deposited substrate and created the bulk p-n junction. By steering the source temperature 
the deposited rate of substrates have been changed which have led to changes in the share component in 
the layer.  
Findings: The obtained results describes influence of evaporation process from two sources on optical 
properties and surface morphology of thin films consist of molecular materials - perylene-3,4,9,10-
tetracarboxylic dianhydride (PTCDA) and metal phthalocyanines (NiPc, TiOPc) blends.  
Research limitations/implications: The morphology and optical properties of thin films consist of 
organic materials MePc:PTCDA were described. This paper include also influence of PVD process 
conditions on properties of thin films  
Practical implications: The obtained results allowed to for create the bulk p-n junction. The 
MePc:PTCDA thin films can be used in photovoltaic applications.  
Originality/value  The value of this paper is defining the optimal parameters of thermal evaporation 
from two sources for preparing MePc:PTCDA thin film with the best properties for photovoltaic 
appliances. This paper describes using molecular materials for PVD technology. Results of these 
researches allowed to developing the technology of bulk heterojunction of molecular materials.  
 

 
1.172 
PEDOT:PSS thin film for photovoltaic application 
Weszka J. (Zabrze, Poland), Szindler M.M. (Gliwice, Poland), Jarka P. (Gliwice, Poland) 

Purpose: The aim of this paper was to investigate changes in surface morphology and optical 
parameters of thin films of poly(3,4-ethylenedioxythiophene) poly(styrenesulfonate) (PEDOT:PSS). 
Thin films were prepared using spin coating method. 
Design/methodology/approach: The thin films of PEDOT:PSS was investigate in Raman 
spectrometer. The changes in surface topography was observed by the atomic force microscope AFM 
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XE-100. The results of roughness have been prepared in the software XEI Park Systems. The 
measurement of optical parameter was performed using spectrometer UV/VIS and spectroscopic 
ellipsometer.  
Findings: Results and their analysis allow to conclude that the PEDOT:PSS concentration in solution 
and spin speed, which is an important factor in spin coating technology has a significant influence on 
surface morphology and optical reflection of thin films.  
Practical implications: Knowledge about the sol gel PEDOT:PSS optical parameters and the 
possibility of obtaining a uniform thin films show that it can be good material for photovoltaic and 
optoelectronic devices. 
Originality/value:  The paper presents some researches of PEDOT:PSS thin films deposited by spin 
coating method on glass substrate  

 
1.163 
Thermal conductivity of the epoxy resin filled by low melting point alloy 
Wierzbicki L. (Gliwice, Poland), Pusz A. (Gliwice, Poland) 

Purpose: The aim of the work was to determine the effectiveness of the modification of  epoxy resin’s 
thermal conductivity by Wood’s alloy particles addition. 
Design/methodology/approach: The manufacturing method of thermosetting polymer matrix 
composite materials reinforced with the Wood’s alloy particles was searched. Firstly, the mixing 
conditions were differentiated to obtain good dispersion of the reinforcement in polymeric matrix.  
The thermal conductivity coefficient of composites has been investigated by using of the quasi-static 
test. 
Findings: The suggested method of thermal conductivity measurement allows to avoid the procedure of 
solving complicated equations. The developed measuring device enables the measurements of thermal 
conductivity of polymer composites in a form of a beam of  4x20X120 mm dimension.  
The results of the thermal conductivity tests and their analysis are presented. 
Research limitations/implications: The presented research was limited to composites in the form of 
small samples. The developed technology of this type of composites’ preparation is limited to small 
volumes because of the sedimentation process. The second limitation results from the necessity of 
matching the shape of the test specimen to the size of the cooler and heater on the device for measuring 
thermal conductivity. 
Practical implications: Materials with low melting point alloy content show many possible 
applications. First of all, these are the materials of higher thermal conductivity and electrical 
conductivity than the standard polymeric materials. 
Originality/value:  The preparation method of thermosetting polymer matrix composite materials 
reinforced with the Wood’s alloy particles fabricating method was developed. Composites with good 
thermal properties were obtained.  The obtained results confirm the utility of the applied investigation 
methods in the thermal analysis of polymer composites.  

 
1.168 
Study of the influence of SiC and Al2O3 as reinforcement elements in elastomeric matrix 
composites 



 
122 Achievements of Mechanical and Materials Engineering AMME’2013 

 

 
 

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

Purpose: As an important type of polymer material, rubber is widely used due to its high and reversible 
deformability. Since the essential modulus and strength of neat rubber are low, an additional reinforcing 
phase is necessary for the practical uses of rubber materials. Rubber is generally reinforced with fibers, 
carbon blacks (CBs), and silicates. In our study we also use carbon black as filler reinforcement but in 
order to increase the mechanical properties even more we have added different particles (SiC and 
Al 2O3) in rubber based composites 
Design/methodology/approach: NR/BR based composites with different curing systems were 
characterized in respect of their curing characteristics and mechanical properties. The cure 
characteristics of the rubber compounds were studied by using the Monsanto MDR 2000 rheometer. 
The mechanical properties were investigated- tensile strength, elongation at break, tensile modulus at 
100% (M100) and at 300% (M300) deformation. The hardness (Shore A) and molecular mass of the 
samples were also determined. Microindentation test was used for studying the visco-elastic behavior of 
the compounds. Scanning electron microscopy was used to study the microstructure of the fracture 
surfaces. 
Findings: Addition of different reinforcing particles can improve certain properties of rubber blends, 
such as stiffness, vulcanisation rate and crosslink density. 
Research limitations/implications: some critical point, control of the temperature during vulcanization 
in press, can introduce some restrictions; these measurements can play on the final vulcanizates and in 
the course of processing. 
Practical implications: The results of this research will find industrial applications in Bulgarian rubber 
industry.  
Originality/value:  Natural rubber/Polybutadiene rubber (NR/BR) compounds were mixed by additions 
of some certain elements to improve physical, mechanical and viscoelastic properties and damage 
behaviours of these compounds produced under certain conditions. 

 
1.200 
Comparison of metal ceramic custom abutments with CAD CAM zirconia abutments 
Ziebowicz A. (Gliwice, Poland), Ziebowicz B. (Gliwice, Poland), Baczkowski B. (Warszawa, Poland), 
Golombek K. (Gliwice, Poland), Kokot G. (Gliwice, Poland) 

Purpose: Microgaps at the implant-abutment interface allow for microbial colonization, which can lead 
to peri-implant tissue inflammation. This study sought to determine the vertical gap – marginal accuracy 
– of two types of zirconia custom abutments associated with implants from the Nobel Biocare 
manufacturer.  
Design/methodology/approach: Twenty zirconia abutments were fabricated using computer-aided 
design and computer aided manufacture. The investigation was divided by subtopics 
Findings: zirconia mechanical properties (microhardness, compressive strength) and precision fit in the 
implant-abutment interface. A comparison of the vertical misfit at the implant-abutment interface was 
taken using scanning electron microscopy. In addition, the surface topography of both zirconia materials 
by atomic force microscopy was also evaluated 
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Research limitations/implications: Zirconia has the potential to be used as a dental abutment material. 
It proved good mechanical properties – suitable for prosthetic dentistry use. Relevant issues need further 
studies and evaluation, especially the clinical long term success of zirconia abutments on implants.  
Practical implications: CAD/CAM abutments present the advantages of being specific for each patient.  
Originality/value: The custom-made abutments make it possible to ensure perfect fit between the 
implant and the abutment as well as achieve high aesthetic emergence profile. 

 
1.121 
Austenitic steels for boiler elements in USC power plants 
Zielinski A. (Gliwice, Poland) 

Purpose: characteristics of functional properties of austenitic-based steels used for construction of 
boilers with supercritical and ultra-supercritical steam parameters. 
Design/methodology/approach: For selected austenitic steels in as-received state and after long-term 
annealing microstructural investigations were carried out with scanning and transmission electron 
microscope.  
Findings: Selected characteristics of structure and functional properties of materials to be used for 
critical elements in the pressure section of power boilers were summarised in a single paper. 
Practical implications: The steel characteristics presented in this paper are used for assessment of 
structural changes and changes in strength properties of material of elements after long-term service 
under creep conditions. 
Originality/value:  The presented results of the mechanical properties, structure and in the precipitation 
processes are applied to evaluation the condition of the elements in further industrial service.  

 
1.122 
Characteristics of changes in properties and structure of X10CrMoVNb9-1 steel due to long-term 
impact of temperature and stress 
Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland) 

Purpose: this article presents the results of mechanical and structure testing of X10CrMoVNb9-1 (P91) 
steel in initial state and after annealing, creep tests and long-term service under creep conditions 
Design/methodology/approach: The material for investigations was X10CrMoVNb9-1 (P91) steel in 
the form of two test pieces of tubes with dimensions of φ355.6x50mm and φ325x38mm in initial state 
and after 90,000 h service under creep conditions, respectively. The mechanical and structure testing 
was carried out on material in initial state and after long-term service under creep conditions. The 
microstructure was observed using scanning electron microscope.  
Findings: The mechanical, creep and structure testing of steel in initial state has confirmed that the 
tested steel meets the requirements of PN-EN 10216-2. Long-term annealing as well as hardness and 
impact strength testing have allowed the influence of long-term impact of temperature and time on 
properties and structure of X10CrMoVNb9-1 (P91) steel to be evaluated. 
Practical implications: The presented method can be used for evaluation and qualification of structural 
changes in power station boiler components operating under creep conditions. 
Originality/value:  The presented results of changes in mechanical properties, structure and precipitation 
processes are applied to evaluation of the condition of elements for further industrial service.  
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1.124 
Structure of welded joints of 14MoV6-3 and 13CrMo4-5 steel elements after design work time 
under creep conditions 
Zielinski A. (Gliwice, Poland), Dobrzanski J. (Gliwice, Poland), Dziuba–Kaluza M. (Gliwice, Poland) 

Purpose: of this paper is to present changes in the structure of material of 14MoV6-3 and 13CrMo4-5 
alloyed steel components of power station boiler after long-term creep service. 
Design/methodology/approach: The investigated materials were obtained from Polish power stations. 
All the examined elements have exceeded their assessed life of 100 000 hours. The structural 
investigations were carried out on materials after long-term service under creep conditions. The 
microstructure was observed using light and scanning electron microscope. The investigations on the 
development of precipitation processes were done by X-ray diffraction phase analysis. 
Findings: Carbide precipitation evolution in correlation to the life exhaustion extent was presented.  
Practical implications: The presented methods can be used for evaluation of materials working under 
creep conditions. 
Originality/value:  The presented results on changes in the structure and precipitation processes are 
applied to evaluation of the condition of elements in further industrial service  

 
1.102 
The simulation of a mastication efficiency of the mucous-borne complete dentures 
Zmudzki J. (Gliwice, Poland), Chladek G. (Gliwice, Poland), Malara P. (Gliwice, Poland), 
Dobrzanski L.A. (Gliwice, Poland) 

Purpose: The aim of this study was to present rules for numerical investigations of mastication 
efficiency of mucous-borne complete dentures. 
Design/methodology/approach: Finite element method (FEM) large displacements analysis with 
denture detaching and sliding at mucous membrane interface was employed. The possibility of a lower 
denture destabilization under oblique mastication load was modeled. Denture stabilization at balancing 
contact "at time" and "delayed" was modeled with increasing of a distance to the opposite denture. An 
unfavorable mucous membrane foundation was assumed. 
Findings: Pressures beneath dentures during stable vertical occlusal loadings are lower than pain 
threshold of mucous membrane even when the denture foundation was very unfavorable. Simulation of 
realistic oblique mastication force results in a denture destabilization. Denture experienced a large slide, 
completely lost adherence at balancing side and the balancing contact was needed to achieve 
stabilization. The pressures beneath denture under oblique load increased to values much higher than 
pain threshold and the "delayed" balancing contact influenced additional increase of pressure values.  
Research limitations/implications: In the FEM study only characteristic unfavorable denture 
foundation and conventional denture type were analyzed. 
Practical implications: Defined values of pressure beneath dentures show that  it is necessary to 
underlay the dentures. The influence of "delayed" balancing contact  on significant increase of stress 
beneath dentures indicates that in case of a problem with stabilization of dentures it is necessary to 
introduce stabilization on the implants. 
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Originality/value:  Universal rules of conducting a numerical experiment and interpreting its results 
constitute the base and encouragement to complete further practical tasks awaiting engineers and 
prosthetists.  

 
1.211 
The influence of the MCVA deposition parameters on the structure and tribological properties of 
DLC coatings on HSS woodworking tool substrates 
Pancielejko M. (Koszalin, Poland), Czyzniewski A. (Koszalin, Poland), Szymanski W. (Poznan, Poland), 
Zavaleyev V. (Koszalin, Poland) 

Purpose: The purpose of the present study was the influence of deposition parameters of diamond-like-
carbon coatings (DLC), with the modified cathodic vacuum arc (MCVA) method deposited on high-
speed steel (HSS) tool substrates for woodworking, on their structure and tribological properties. 
Design/methodology/approach: DLC coating was deposited by MCVA method. Structure, adhesion, 
hardness, internal stresses and friction wear resistance of DLC coatings were tested. Tests of knives coated 
with DLC and uncoated ones was made by machining MDF board using a industrial milling machine.  
Findings: The hardness of DLC coatings was 23-57 GPa. The Raman spectrum of DLC coatings was 
analysed The high hardness and internal stresses of DLC coating is related to the amount of sp3 bonds. 
DLC coatings display high adhesion 
Research limitations/implications: critical load in the scratch method (LC2 = 25-40 N), from 
Rockwell test (HF1). The influence of the structure, hardness and adhesion of coatings on wear 
resistance of coated tools is discussed.  
Practical implications: To evaluate with more detail the possibility of applying these coatings on tools. 
More industrial tests of wearing out other tools with DLC coatings will be kept.  
Originality/value:  The wide range of tribological properties of DLC coatings that are deposited with 
different parameters may indicate the possibility of their application for tools for wood-like materials in 
order to increase their durability.  
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1.99 
Investigation of structural and thermophysical stability of protective oxide layers, applied by the 
ion-plasma spraying method 
Duriagina Z. (Lviv, Ukraine), Prokhorenko S. (Lviv, Ukraine), Wozny M. (Rzeszow, Poland), Pidkova 
V. (Lviv, Ukraine), Olszevska S. (Lviv, Ukraine), Mac K. (Rzeszow, Poland) 

The oxide protective MgO, Al2O3, and TiO2 layers were applied by the method of ion-plasma 
spraying. Structural and thermophysical stability of the obtained coatings was investigated by SEM and 
a thermal image chamber. It is shown that the quality of applied coatings and stability of distribution of 
the temperature field behind their surface is determined by application conditions. In particular the 
dielectric MgO and Al2O3 layers deposited on substrates made of 40H13 and AMg2 alloys are 
characterized by the lest defectiveness, thus having a positive effect on stability of their thermophysical 
properties. It is shown that the use of infrared chamber SC7600 gives a possibility to evaluate more 
correct the structural stability of dielectric layers. It is established that the temperature field 
heterogeneity or homogeneity on the external surface of the investigated layers testifies indirectly to the 
character of defects distribution. In its turn this allows us to identify with good quality the level of 
thermophysical properties. 

 
1.48 
Persistent Agents Behaviour in Diverse Situations 
Madejski J. (Gliwice, Poland) 

The goal of the presented work has been development and testing of the agents’ behaviour control 
framework which would satisfy the need for their persistence and reasonable behaviour in different 
situations. Their behaviour must respond to the requirements of accepting job orders, delegating them to 
the group members, scheduling workload, accepting complete jobs, dispatching the job done, etc., - 
according to their dynamically updated work plans. The actions needed in such situations are quite 
different, and therefore, development of a single control system capable of meeting the requirements of 
all of these different behaviours is considered to exceed the capabilities of the AI techniques to date. 
Therefore, it has been decided to use role-passing technique consisting in using a very simple agent 
approach capable of assuming different roles as it happens to switch between different situations. 
Therefore, the requirements posed to the agents to deal effectively with a wide range of different 
situations may be simplified by reducing them to generation of the relevant scripts, and passing control 
to the relevant ones in the particular situations. The decision was made to model the agent's behaviour 
using a fuzzy cognitive map (FCM) being a fuzzy, signed digraph with feedback. The arcs of an FCM 

ANNOUNCEMENTS 



 
Abstracts 127 
 

 
 

represent fuzzy rules, or the causal flow between concepts. The activation flows through a network until 
it either reaches equilibrium by settling at a fixed point within the fuzzy set membership space, or 
entering a limit cycle or enters a chaotic attractor. An FCM employed can be considered to be an 
artificial neural network, the only significant difference being that while most of the nodes in a neural 
network are given no semantic meaning, in an FCM each node is labelled, thus giving it a strong sense 
of semantics. It has been found that this approach prove to be an efficient way to model both single 
agents and also the multi-agent systems.  

 
1.81 
Stress fields analysis in nanoindentation of gradient coatings 
Ratajski J. (Koszalin, Poland), Szparaga L. (Koszalin, Poland) 

In the paper stress distributions within TiAlN/TiN gradient coatings in nanoindentation test were 
calculated. Gradient layers were modelled using the conception of transitional functions which describe 
continuous physico-chemical material’s parameters changes in each layer of the multilayer coating. The 
classification of gradient coatings in respect of their mechanical properties was done using measures of 
asymmetry and nonlinearity. The computer analysis of the internal stress states in the coatings, after 
deposition process, was done via FEM method. For a chosen class of gradient coatings, the stress 
distributions in the coatings under external loading (nanoindentation test) were calculated. Using 
postulated class of transitional functions, the influence of the shape of the functions on the stress 
isolines in contact area of the indenter/coating was examinated. For practical applications of the 
obtained results, one should include a mathematical and computer model for calculating stress states in 
nanoindentation test in the gradient multilayer coatings. 

 
1.130 
Effect of spark plasma sintering on densification and properties of composites reinforced with 
TiB2 particles. 
Sulima I. (Krakow, Poland) 

The AISI316L stainless steel composites reinforced with TiB2 particles were sintered by the spark 
plasma sintering (SPS) method. In the present research, the influence of the conditions of SPS process 
on the properties and microstructure of the composites was investigated. Composites were sintered 
temperatures of 1273 K and 1373 K and at time of 5 and 30 minutes. For the tested materials, the 
relative density, Young’s modulus and hardness were measured. In order to investigate the structure 
changes, the scanning electron microscope was used. The results showed that the properties of the 
sintered materials depends on the temperature and time of SPS process. The composites were exhibited 
very high densification at the temperatures of 1100 °C and for time of 5 and 30 min. The increasing 
Vickers microhardness of the composites with increasing the ceramic phase content was observed. The 
application of the temperature of 1100°C and time of 30 min resulted in the higher properties of the 
composites reinforced with 2-8 vol.% TiB2 ceramics. 
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1.68 
Manufacturing of injection moulding tool with five axis milling machine 
Stoic A. (Slavonski Brod, Croatia), Kopac J. (Ljubljana, Slovenia), Duspara M. (Slavonski Brod, 
Croatia), Micetic I. (Nova Gradišska, Croatia), Stoic M. (Slavonski Brod, Croatia) 

The main intention of this paper is to show the advanced technology for production of the electrode for 
EDM that has a relatively complex geometry. Five axes CNC machining centre is used for production 
of an example ice scrapers. Advanced manufacturing technology involves the application of various 
software tools and technologies, among them the tools and technology to automate the design, analysis, 
testing and manufacturing occupy a key position. The main outcomes are decrease of production time, 
better quality of surface and product geometry. The practical part included the design of electrode in the 
CAD system, SolidWorks 2010, production of NC program for the operating unit Haidenhain iTNC 530 
in CAM system ESPRIT 2010, and finally making the electrode on five axis machine center DMG 
DMU 40 Monoblock. Presented technology for a five-axis machining centre, ensures a great advantages 
in the process preparation while reduced set-up time, reduced number of required accessories and 
devices, reduced number of special tools is needed. This knowledge can support the development and 
design of technological processes.  

 
1.98 
A Review: Fiber Metal Laminates and their properties 
Surowska B. (Lublin, Poland), Bienias J. (Lublin, Poland), Majerski K. (Lublin, Poland), Ostapiuk M. 
(Lublin, Poland), Jakubczak P. (Lublin, Poland) 

Composite materials have been subject of permanent interest of various specialists during the last 
decades. They offer many advantages when compared to metallic alloys, especially where high strength 
and stiffness to weight ratio is concerned. Fiber metal laminates are new hybrid composite materials. 
They combine the properties of the polymer composite and aluminum sheets. They characterize good 
fatigue characteristics, as well as low density as compared to sheet metal. The fatigue and corrosion 
characteristics of metals and the low bearing strength, impact resistance and reparability of composites 
can be overcome by the combination of metal and polymeric plies. The aim of this paper was to 
introduce the microstructure and the basic characteristics of tests of a modern group of materials which 
are fiber metal laminates based on aluminum and epoxy / glass and epoxy / carbon composites. All of 
the laminates were manufactured by autoclave technique. It was shown the tensile and bending strength 
tests, and impact test. 

 
1.209 
Steels with nano-composite structure formed during isothermal bainitic transformation  
Swiatnicki W. (Warsaw, Poland), Pobiedzinska K. (Warsaw, Poland), Marciniak S. (Warsaw, Poland), 
Skolek E. (Warsaw, Poland), Sut M. (Warsaw, Poland), Smalc-Koziorowska J. (Warsaw, Poland), 
Golaszewski A. (Warsaw, Poland) 

The paper concerns medium-alloyed, commercial steels with nanocrystalline structure formed during the 
isothermal bainitic transformation. The processes of phases transformation occurring in selected steels 
have been investigated by means of dilatometric measurements. The determined critical points of phase 
transformations were used to establish the austempering heat treatment conditions, which allows obtaining 
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a nano-composite structure. The structure of steels after heat treatment was studied by light microscopy 
and transmission electron microscopy. It was shown that the austempering treatment conducted in 
precisely chosen conditions lead to formation of nano-composite structure composed of bainitic ferrite and 
retained austenite. The mechanical properties of steels with nano-composite structure were determined by 
hardness measurements, tensile tests and Charpy impact tests. The technological limitations associated 
with the production of steels with nanocrystalline structure have been described and the possibilities of 
eliminating these restrictions have been examined. The study was accomplished within the Structural 
Project “Nanocrystalline structure formation in steels using phase transformation” NANOSTAL (contract 
no. POIG 01.01.02-14-100/09). The project is co-financed by European Union from the European 
Regional Development Fund within Operational Programme Innovative Economy, 2007-2013.  

 
1.188 
Biodegradable PVA and PEO polimeric nanofibers received in electrostatic field 
Hudecki A. (Gliwice, Poland), Dobrzanski L.A. (Gliwice, Poland) 

Purpose: The general topic of this paper is the computer simulation with the use of finite element 
method for determining the internal stresses in the internal oesophageal prosthesis based on long-fibre 
composite material. Design/methodology/approach: Modelling of stresses in the internal oesophageal 
prosthesis was performed with the help of finite element method in ANSYS environment. Application 
of Finite Element Method was discussed and essential advantages resulting from application of it are 
pointed Findings: The presented model meets the initial criteria, which gives ground to the assumption 
about its usability for determining the stresses in the internal oesophageal prosthesis, employing the 
finite element method using the ANSYS program. The computer simulation results correlate with the 
experimental results. Research limitations/implications: Applied Finite Element Method enables 
modelling of stresses and deformations arises in composite material in the conditions representing real 
experimental investigations as well as condition similar to those prevailing in human body after 
prosthesis implementation.  

 
1.212 
Forming of structure and properties of Al based composite materials reinforced by TiAl and 
Ti 3Al intermetallics  
Adamiak M. (Gliwice, Poland) 

The paper describes mechanisms that affects the structural changes, mechanical properties and 
performance of aluminium alloys matrix composite materials reinforced with intermetallic particles, as 
well as methodology development and utilizing it in practice in order to design and selection of suitable 
conditions for the proceedings the production process of composite materials of this class, which creates 
opportunities for the future their use as a constructional materials or machinery and equipment parts. 
Synergism of interaction by processes of modifying the structure in the mechanical alloying together 
with dispersion hardening of material by the reinforcement particles introduction with additional 
interaction of highly dispersed oxide particles formed during the mechanical alloying in the form of thin 
layers on the outer surface of powders, uniformly distributed in the structure, allow to achieve a marked 
increase in the mechanical properties and accordingly a high resistance to wear. Exploiting of new 
reinforcing phase is in the canon of currently underway research and allows to improve the functional 
properties of composite materials, as well as to avoid the disadvantages of using reinforcing materials 
for which, fragility, coefficients of thermal expansion mismatch results in low resistance to thermal 
fatigue, reduced wettability and abrasive effects. 


