/| 59 Forming the structure and prop-
erties of hybrid coatings on
reversible rotating extrusion dies

K. Lukaszkowicz (Poland)
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225.Analysis of crystallization process
of selected Fe-based bulk metallic
glasses
R. Babilas, R. Nowosielski, W. Pilarczyk,
P. Sakiewicz (Poland)

230 Mechanical properties and micro-
structure of high-manganese TWIP,
TRIP and TRIPLEX type steels
L.A. Dobrzanski, W. Borek (Poland)

289 Characterization of aluminosilicate
Nnanoparticles as a reinforcement
in composite materials based on
polymeric matrix

L.A. Dobrzanski, M. Gérniak, £. Reimann,
M. Staszuk (Poland)

245 Modification of non-metallic inclu-
sions in high-strength steels con-
taining increased Mn and Al con-
tents

A. Grajcar, M. Kaminska, U. Galisz, L. Bulkowski,
M. Opiela, P. Skrzypczyk (Poland)

256 Segregation of alloying elements in
thermomechanically rolled medium-
Mn multiphase steels
A. Grajcar, M. Kaminiska, M. Opiela, P. Skrzypczyk,
B. Grzegorczyk, E. Kalinowska-Ozgowicz (Poland)

265 Solubility of nitrogen in liquid
Fe-10Ti and Fe-25Ti alloys
A. Hutny, J. Siwka (Poland)

270 Structure and magnetic proper-
ties of Fe,cCo_ Ni-B,ONb, 5 metallic
glasses

S. Lesz, M. Nabiatek, R. Nowaosielski (Poland)

The Properties section represented by L.A. Dobrzariski, M. Muszty-
807 faga, M. Giedro¢ and P. Panek on “Investigation of various proper-
ties of monocrystalline silicon solar cell” on a page 307 presents
the application of Sherescan instrument, which is a valuable tool
used for fault detection, error diagnosis and process optimization by cell manufac-
turers, paste suppliers, institutes and universities all over the world. Screen print-
ed front side contacts and next to co-fired them in the infrared conveyor furnace
were carried out at 920°C temperature. A commercial silver paste to form front
side metallization was applied into investigations. The investigations were carried out
on monocrystalline silicon wafers. Front side metallization of solar cell was formed
on textured surface with coated antireflection layer. Both surface topography and
cross section of front contacts using the SEM microscope were investigated. The
size of textured silicon surface was measured using the AFM microscope. The thick-
ness of tested front contacts was measured using SEM and CLSM microscope and
the metal resistance of solar cells using the ‘Sherescan’ instrument. The |-V char-
acteristics of solar cells were investigated. The technological recommendations for
the co-firing technology in order to produce a uniformly melted structure, well adher-
ing to the substrate, with the low resistance of the front electrode-to-substrate joint
zone were made. The influence of the obtained front side metallization features on
electrical properties of solar cell was estimated.

| e & In the paper entitled
r 'J-" : “Influence of cold working
; on microstructure and
properties of annealing
CuTi4 alloy” by J. Koniecz-
ny and Z. Rdzawski on a
page 331 the effect of
cold plastic deformation of
the supersaturation on
the structure and proper-
ties of the CuTi4 alloy
after aging is presented.
The results confirmed that
the temperature within
the range 500-600°C, the
hardness increases with increasing aging time until reaching the maximum, but then
with increasing aging time the hardness decreases. By using methods of electron
microscopy (SEM, EDS, EBSD, TEM) after aging at 550°C after 1 minute of modu-
lated microstructure was observed — characteristic for the spinodal transformation
and lamellar, formed by nucleation and growth. On the basis of conductivity, the influ-
ence of cold plastic deformation and subsequent aging on the hardness and electrical
conductivity of the alloy CuTi4. It was found out that with increasing aging time and
with increasing aging temperature increases electrical conductivity of the alloy. On the
basis of X-rays it can be concluded that in alloyed copper containing 4%Ti and pre-
cipitation hardening metastable phase B'-CudTi, which occurs both in the previously
deformed and undeformed cold worked alloy is separated.




Authors: P. Kurtyka, |. Sulima, A. Wéjcicka, N. Rytko and A. Pietras
339 in the paper entitled “The influence of friction stir welding process
on structure and mechanical properties of the AISiCu/SiC compos-
ites” on a page 339 discuss the influence of the friction stir weld-
ing on the size and distribution of reinforcement particles in the compaosite AlSiCu/
SiCp, as well as determine its mechanical properties. In the resulting joints (welds)
significant changes in the distribution of SiC particles, precipitation which was char-
acterized by macro-heterogeneity were observed. However, in micro scale, a few
typical distributions and areas of fragmentation of the reinforcing particles were
identified. Differences in the sizes of the ceramic particles were 15 microns in the
initial material and 2-3 micron in the welded material, respectively. The analysis of
these regions using the new RVE theory shows that the coefficient of mechanical
properties anisotropy was varied from 0.500328 to 0.016961. Mechanical testing
of selected parts of joints showed significant differences in the values of the plastic
flow stress in advancing and retreating sides, approximately from 400 to 450 MPa.
The obtained results can be used to optimize the welding process composites by fric-
tion stir welding. In addition, the analysis results may be used to design new meth-
ods to modify aluminium matrix composites reinforced with ceramic particles. The
work provides information on the influence of the FSW process on the change dis-
tribution and fragmentation of reinforcing particles and mechanical properties of
composites joints.
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The Properties area is shown in the paper on “Evaluation of piezo-
electric smart materials subjected to impact test over range of 855
temperatures” by |. Patel and E. Siores on a page 355. As the

demand for technological advances increase on daily basis, so does

the dependency on existing fossil fuels, which is depleting at an alarming rate. The
work presented in this paper addresses key solutions to energy management, and
particularly energy harvesting for powering electronic devices and sectors in gener-
al, particularly applications where components are exposed to severe subzero tem-
peratures. This research compares the energy output in terms of voltage for 3
piezoelectric smart materials, ceramic based PZT (Lead, Zirconate Titanate), poly-
mer membrane PVDF (Polyvinylidine Fluoride) and foam based PP (Polypropylene).
Impact analysis using concentrated mass of 1.02kg from a fixed height of 17mm
was allowed to drop roughly in the centre of piezoelectric material samples as the
temperature was increased from approximately -33°C to room temperature.
Voltage output was recorded at various temperature increments using pico-scope
software, which indicated that generally, voltage increased for all 3 materials as
temperature decreased.
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Calorimetric studies of the
enthalpies of formation of alloys
from Ni Al g - Ni,Crog and
Ni Al - NigCr, . sections
at 873K

T. Maciag, K. Rzyman (Poland)

The kinetics of phase transforma-
tions of undercooled austenite of
the 38MNCrNiB-4-4 hypoeutec-
toid steel

E. Rozniata, R. Dziurka, R. Dabrowski (Poland)

Influence of impeller shape on the
gas bubbles dispersion in alumini-
um refining process

M. Saternus (Poland)

Disadvantages of applied lacquer
coatings on polymer substrate
k. Wierzbicki, J. Kulesza (Poland)

Properties

299.

307.

316.

323.

Flocs’ morphology and stability in
suspensions obtained in water
treatment process

M. Banas (Poland)

Investigation of various properties
of monocrystalline silicon solar cell
L.A. Dobrzanski, M. Musztyfaga, M. Giedraog,

P. Panek (Poland)

Properties of the magnetostrictive
composite materials with the
polyurethane matrix reinforced
with Terfenol-D particles
L.A. Dobrzanski, A.E. Tomiczek,
A.W. Pacyna (Poland)

Evaluation of the retained austen-
ite mechanical stability in the medi-
um-carbon TRIP steel

A. Kokosza (Poland)
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Influence of cold working on
microstructure and properties of
annealing CuTi4d alloy

J. Konieczny, Z. Rdzawski (Poland)

The influence of friction stir weld-
ing process on structure and
mechanical properties of the
AlISICu/SiC composites
P. Kurtyka, I. Sulima, A. Wojcicka, N. Rytko,
A. Pietras (Poland)

The impact of the chemical com-
position of continuous casting
moulds on their physical proper-
ties

T. Lis, H. Kania, K. Nowacki (Poland)

Thermal properties of Fe-based
bulk metallic glasses
R. Nowaosielski, A. Januszka, R. Babilas (Poland)

Evaluation of piezoelectric smart
materials subjected to impact test
over range of temperatures
|. Patel (Egypt, United Kingdom),
E. Siores (United Kingdom)

Investigation of the structure and
properties of Fe-Co-B-Si-Nb bulk
amorphous alloy obtained by pres-
sure die casting method
W. Pilarczyk, R. Nowaosielski, R. Babilas,
P. Sakiewicz, A. Pilarczyk (Poland)

Shape memory actuators - poten-
tials and specifics of their techni-
cal use and electrical activation
J. Strittmatter, P. Gumpel (Germany, Switzerland),
V. Gheorghita (Germany, Romania)

Failure of austenitic stainless steel
tubes during steam generator
operation

S. Topolska, J. kabanowski, M. Gtowacka (Poland)

Fatigue testing by means of minia-
ture test specimens

J. Volak, M. Novak, J. Kaiser,

V. Mentl (Czech Republic)

The paper entitled “Indication of the suitable model of a mechatronic system as an
introduction to the synthesis task” by J. Strittmatter, P. Glimpel and V. Gheorghita
on a page 368 demonstrates that the martensitic phase change shape memory
alloys can revert to their original shape by heating when they undergo an appropri-
ate treatment. Actuator elements with this shape memory effect can show a signif-
icant design change combined with a considerable force. Therefore, they can be used
to solve many technical tasks in the field of actuating elements and mechatronics.
These intelligent materials will play an increasing role in the next years, especially
within the automotive technology, energy management, power and mechanical engi-
neering as well as medical technology. In order to use the potential of these mate-
rials in an optimal way it is necessary to know and understand the extraordinary and
unconventional properties of shape memory alloys.

This paper presents the commonly used systems of shape memory alloys of today
including their performance characteristics and explains the basics of the shape
memory effect in a vivid way. A multitude of application possibilities of shape mem-
ory actuators is presented, in particular the research and development projects that
have been carried out at the Konstanz University of Applied Sciences during the last
years. In this way a solid state heat engine and an intramedullary nail for bone elon-
gation is presented as well as various adaptive systems for automotive safety and
comfort systems, driven by shape memory elements. Regarding the applications in
the automotive field a special focus will be given to different electrical activations to
enable very fast contraction times of the shape memory components.
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The paper written by J. Weszka, P. Jarka, B. Hajduk and M. Chwastek-Ogierman on
“Investigations of morphology and optical properties of thin films of TiOPc/PTCDA
donor acceptor couple” on a page 396 determines surface topography and opti-
cal properties of organic thin films of TiOPc and PTCDA blends deposited by ther-
mal vacuum evaporation. Thin films of blends of organic materials are provided as
donor/acceptor couples in bulk heterojunction based organic solar cells. Thin films of
TiOPc — PTCDA mixture have been deposited by thermal vacuum evaparation from
one source with various ratios of blends components and deposition rates used.
Both the chemical composition and technological parameters of the depaosition
process have appeared to influence on optical properties, UV-Vis absorption spec-
tra in particular, and surface morphology of the as-prepared thin films. The paper
reveals the methodology of deposition thin films of TiPc-PTCDA donor/acceptor
blends and the influence of deposition parameters on their properties. Thin fims of
such blends can be used for the research on the planar heterojunction solar cells
based on donor—acceptor couple active layers. Results of these investigations sug-
gest that blends of TiOPc and PTCDA can be suitable materials for preparing organ-
ic photovoltaic devices. The goal of this paper is also to define relations connecting
the surface morphology and optical properties of thin films of TiOPc-PTCDA blend
prepared with their composition and parameters of the evaporation process.




The Properties area represented by A. Zielifiski on “Structure and properties of
Super 304H steel for pressure elements of boilers with ultra-supercritical parame-
ters” on a page 403 presents the material condition assessment with regard to
required utility properties of Super304H austenitic steel for operation at elevated
temperature. The structural and mechanical testing at room and elevated tempera-
ture after annealing at 650°C and 700°C for 1000 and 3000 h was carried out.
The presented method can be used for evaluation and qualification of structural
changes in power station boiler components operating in creep conditions. The pre-
sented results of changes in the mechanical properties, structure and in the pre-
cipitation processes are applied to evaluate the condition of the elements in further
industrial service. The effect of temperature and duration of long-term annealing on
mechanical properties, hardness and structure of tested was determined.
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Authors: A.Z. Abdul Kadir and X. Xu in the paper entitled “iHFMS —

an integrated system for predicting and monitoring up-to-date tool 42 ’l
life status based on high-level CNC data” on a page 421 discuss

an integrated High-Fidelity Machining Simulation (HFMS) system

with the intention to predict and monitor up-to-date tool information status based
on high-level CNC data through the evaluation of historic Post-Machining analysis.
The system consists of three components which include; tracking and recording
mechanism of Cutting Tools Database (CTD) via barcode identification, remaining
tool life predictive model, as well as development of a Machining History Database
(MHD). A case study was designed to demonstrate how the system is utilised in
tracking the remaining tool life of a mounted cutting tool, together with variety
machining configurations. The outcome shows the integrated system may fasten the
process planning activity and perform machining efficiently by providing dynamic tool
life values based on the shop-floor status.
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890 Role of slag in the steel refining
process in the ladle
Z. Wcisto, A. Michaliszyn, A. Baka (Poland)

896 Investigations of morphology and
optical properties of thin filims of
TiOPc/PTCDA donor acceptor
couple

J. Weszka, P. Jarka, B. Hajduk,
M. Chwastek-Ogierman (Poland)

403 Structure and properties of Super
304H steel for pressure elements
of boilers with ultra-supercritical
parameters

A. Zielinski (Poland)

Methodology of research

41 O.The influence of slenderness
ratios of multi-hole ceramic filters
from A = 1.87 to A = 8.36 of fil-
ter surface on efficiency of liquid
steel refining from solid non metal-
lic inclusions
K. Janiszewski (Poland)

41 6 Estimation of the operational relia-
bility determined with Weibull mod-
ulus based on the abrasive wear
in a cylinder-piston ring system

J. Piagtkowski, T. Matuta (Poland)

Analysis and modelling

421 JAHFMS - an integrated system for
predicting and monitoring up-to-
date tool life status based on
high-level CNC data

A.Z. Abdul Kadir (New Zealand, Malaysia),
X. Xu (New Zealand)

481 . Off-line displacement error correc-
tion method for servo-hydraulic
testers
D. Braska, M. Huchla, P. Czop, G. Wszotek (Poland)
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483.
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Approach to the prediction of
thermal fatigue of aluminium high
pressure die casting (AISI H13)
using the Basqguin equation and
finite elements

D. Concer, N. Woellner, P.V.P. Marcondes (Brazil)

Adjustment method of parame-
ters intended for first-principle
models
P. Czop, G. Kost, D. Stawik, G. Wszotek,
D. Jakubowski (Paland)

Diagnostics of surface of narrow
crystallizer’'s desks
J. David, P. Svec, R. Frischer (Czech Republic)

Heat treatment influence on

mechanical properties of structural

steels for quenching and tempering
L.A. Dobrzanski, R. Honysz (Poland)

Digitization procedure of creating
3D model of dental bridgework
reconstruction

L.A. Dobrzanski, £. Reimann (Poland)

Determination of rheological prop-
erties using hybrid optimisation
method

B. Foder, K. Sofek (Poland)

Optimization algorithms in the
charge planning for the BOF Plant
M. Gawron, Cz. Adamczyk (Poland)

The exemplar design features in
creation of the series of types
P. Gendarz, D. Rabsztyn (Poland)

Factors determining the level of
inNnovation smelting company
M. Gdrska (Poland)

Study of generalized Prandtl rheo-
logical model for constitutive
description of elastoplastic prop-
erties of materials

W. Grzesikiewicz, A. Zbiciak (Poland)
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The paper from Analysis and modelling area made by D. Concer, N.
48 Woellner and P.V.P. Marcondes on “Approach to the prediction of
thermal fatigue of aluminium high pressure die casting (AISI H13)
using the Basquin equation and finite elements” on a page 439
presents the influence of thermal fatigue on the AISI H13 die surface during the alu-
minium high pressure die casting process. Taking in account the divergences found
in the solutions for determining the number of life cycles to die failure and guided by
technical data and commercial experience of life cycles for the AISI H13 steel it was
possible to propose coefficients of correction for the equation of Basquin. The dies
play an important role in the aluminium high pressure die casting process. During
the die manufacturing process the die design and the steels behaviour are a major
concern on efficient manufacturing, i.e. related to maximize the life cycle. During the
injection process the thermal fatigue is one of the responsible factor of onset of
cracks — estimated to be approximately 80%. The behaviour of the steel used for
the dies are dependent of the temperature and density, elastic modulus, Poisson's
ratio, coefficient of thermal expansion, hardness, thermal conductivity and yield
strength and an incorrect steel selection can lead to thermal stresses amplitude
favorable for the onset of the cracks.

Reimann on a page 469 informs that the still growing patient

requirements concerns on the aesthetics but also on strength of

the prosthetic restorations. Resistance on stresses depends among others on the
shape, so it is necessary to transfer the dentures physical model to computer envi-
ronment and simulation of the work conditions. The aim of that work was to study
the methodology of digitization of the plaster model into the numerical model, using
CAD/CAM dental system and CAD application, which can be in the next step import-
ed to ANSYS application in order to realize stress analysis. To realize the transfer
of a physical model of the dental bridge to computer environment the 3i Incise
Renishaw scanner which saved the plaster model by probe about 1 or 3 mm diam-
eter, moved in the scanner arm and contacted with it was used. Scanned plaster
mode was exported into STL file and next opened in DentCAD Delcam application.
Then using the CAD module the preparation line was marked, a pontic was orien-
tated in right position and connectors of the pillar teeth and the pontic. Geometry
and the cross section of the connectors depend on the bridgework strength.
Designed bridge reconstruction was imported to CAD application and there curves
were firstly drawn, then changed into NURBS surfaces and finally surfaces was
merged into one solid model. The ready model can be imported up to ANSYS soft-
ware in order to realize the stress analysis. A prepared dental case from a physical
one was changed into a numerical model in following steps: scanning a plaster mode
by a contact scanner, designing the bridgeworks in CAD dental software environ-
ment, importing in CAD application, building the solid model and on the end import
in ANSYS software. Selected digitization procedure let to make all engineering cal-
culations and analysis without manufacturing the physical model, what considerably
reduced cost of the research investigations. The paper presents that it is not nec-
essary to have a physical reconstruction model, to check the resistance on stress
because it is possible to use the CAD/CAM dental system to design the dentures
and then model the boundary conditions and observe the stress analysis.

The paper entitled “Digitization procedure of creating 3D model of
dental bridgework reconstruction” by L.A. Dobrzarski and &.
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The paper entitled “Optimization algorithms in the charge planning
483 for the BOF Plant” by M. Gawron and Cz. Adamczyk on a page

483 demonstrates the possibilities of reducing the cost of steel

processing in the BOF Plant by using optimization algorithms in the
charge planning. A lot of production factors and technological relationships impact
the BOF processing costs. Practically any change in charge material parameters,
like chemistry and temperature of hot metal, scraps and fluxes, as well as market
prices of materials and cost of carbon dioxide emission, have to be considered to
find an optimum charge mix, which generates the minimum cost and simultaneous-
ly complies with all technological and steel quality constraints. A linear optimization
task including a simplified version of a BOF static model has been defined and a few
examples of typical industry charge planning problem have been solved and present-
ed. The optimization model has been a base for developing the application for the
Steel Plant and Purchase Department to optimize charge mix and plan the charge
materials purchasing. Critical price and amount of a given charge material for cur-
rent technological conditions, stocks and market situation is the basic information
for the Steel Plant management as well as for the Purchase Department. The rela-
tionship between material prices, CO, emission price and material consumption for
a given production and logistic constraints have been identified. The optimization
algorithms has been adapted for a specific operation problem in steel making, i.e.
calculation of charge for BOF.

The paper entitled “Alternate slicing and deposition strategies for

fused deposition modelling of light curved parts” by B. Huang and

S. Singamneni on a page 5411 demonstrates a fused deposition

modeling (FDM), as one of the additive manufacturing (AM) tech-

niques, has been widely used in the manufacturing industry from the 1990s. It is rel-
atively cheaper than other AM methods and there are other advantages such as
being able to process a variety of other polymers. Currently, FDM is more likely to
be suitable for direct production of the terminal-use parts, in some cases challeng-
ing traditional process such as injection molding. Research evidences indicate that
change of road and layer structure would have significant influence on the meso-
structure and thus impact the mechanical properties of the resulting polymer parts.
Adaptive flat layer deposition and curved layer deposition have been introduced to
improve the mechanical properties of terminal-use product. It is necessary that an
appropriate deposition scheme is essential to ensure the best inter-road and inter-
layer connectivity. Uninterrupted connections are likely to result in a continuous net-
work of polymer chains, as in the case of the conventional processes. The current
research proposes conventional flat layer deposition, adaptive flat layer deposition
and curved layer deposition for FDM. In particular for curved parts, curved layer
deposition in expected to ensure fiber continuity and better meso-structure.
Mathematical models are developed for curved slicing, practically implemented to
print physical parts and test results suggest marked improvement in the mechani-
cal characteristics of curved parts.
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Alternate slicing and deposition
strategies for fused deposition
modelling of light curved parts

B. Huang, S. Singamneni (New Zealand)

Influence of the steel scrap class-

es on the liquid steel output

molten in electric steel processes
K. Janiszewski, J. Pieprzyca, Z. Kudlinski (Poland)

Advanced numerical simulations of
selected metallurgical units
G. Kaokaot, T. Burczynski, A. John (Poland)

Application of the artificial neural
networks for prediction of hard-
ness of alloyed copper

J. Kaonieczny (Poland)

Analysis of changes in the chemi-
cal composition of the blast fur-
nace coke at high temperatures

A. Konstanciak (Poland)

Possibilities of applying rheological
measurements in metallurgy
M. Korolczuk-Hejnak (Poland)

Modelling and simulation of plasma
spraying process with a use of
Jets&Poudres program

S. Kotowski, J. Sieniawski, M. Géral (Poland)

Application of the Finite Element
Method for computer simulation
of aluminum stamping process

W. Kwasny, R. Dziwis (Poland)

Simulation of powder injection
moulding conditions using cad-
mould program

G. Matula, L.A. Dobrzariski, M. Ambroziak (Poland)

Numerical simulation of liquid flow
and mixing steel in multi-strands
tundish

T. Merder (Poland)
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Influence of bed particle size on
gas-powder two phase flow condi-
tions in descending packed bed.
Model investigation (3D physical
model)

B. Panic (Poland)

Modelling steel's homogenization
during argon purging
J. Pieprzyca, Z. Kudlinski (Poland), K. Michalek,
K. Gryc, M. Tkadleckova (Czech Republic)

Modelling the effects of preheat-
ing on angular distortions in one
sided fillet welds

M. Sadat Ali, S. Rao, N. Rao (India)

Elastic metamaterials: some initial
experiences with the Milton-Willis
structure based on a rapid proto-
typed model and a numerical
analysis
H.d. Sutandie, S. Singamneni,
B. Banerji (New Zealand)

CFD modelling of non-metallic
inclusions removal process in the
T-type tundish

M. Warzecha, T. Merder, P. Warzecha (Poland)

Simulation studies of fatigue
degradation process with refer-
ence to composite pipes

G. Wradbel, M. Rojek, M. Szymiczek (Poland)

Manufacturing

600.

607.

and processing

Study on carbide cutting tool life
using various cutting speeds for
a-p Ti-alloy machining
K.B. Ahsan, A.M. Mazid, R.E. Clegg,
G.K.H. Pang (Australia)

Evaluation of an AICrN coated
FSW tool
G.F. Batalha, A. Farias, R. Magnabosco,
S. Delijaicov (Brazil), M. Adamiak,
L.A. Dobrzanski (Poland)

The Analysis and modelling section represented by G. Kokot, T.
528 Burczynski and A. John on “Advanced numerical simulations of

selected metallurgical units” on a page 523 presents numerical

simulations of large structures in metallurgical industry. Some
examples of finite element analysis are presented. The calculations were performed
for the determining the stress effort of the metallurgical units mainly blast furnace,
throath's gas pipelines, hot blast stoves, etc. during the working conditions and for
the repairing purpose. Performing the numerical analysis the changes in the struc-
tures design were applied what extremely influenced on the state effort and the dura-
bility of considered structures. Presented results show the possibility of application of
the advanced computational methods in the computer-aided engineering processes of
designing and analysing the large structure as the metallurgical units are. It can dra-
matically influence on the recognizing of the effort stets and helps in the monitoring,
overhauls and redesigning process. Those methods give the global very precise infor-
mation which cannot be obtained in other ways (analytical solutions, experimental
methods). The paper presents the original research results coming from the complex
numerical simulations of the main metallurgical units in the blast furnace train. The
original value of the paper is the introduction of the advanced finite element simula-
tion in the field of iron steel industry structures design and developing.
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In the paper entitled “Modelling
and simulation of plasma
spraying process with a use of
Jets8Poudres program” by S.
Kotowski, J. Sieniawski and M.
Goéral on a page 547 the
model of plasma spraying
process and a description of
the simulation of the process
with a use of Jets&Poudres
software is presented. It is
based on the GENMIX code
(GENral MIXing) developed by B. Spalding and S. Patankar for analysis of the two-
dimensional, parabolic flows characterized by large values of Reynolds and Péclet
number. Plasma spraying is one of the basic methods of coating deposition used in
many branches of industry, especially in aviation and power industry. The process is
applied in the aircraft engineering for obtaining the sealing coats, anti-abrasive coat-
ings and, above all, metallic layers, ceramic layers as well as thermal barrier coat-
ings. The comprehensive characterisation of the plasma spraying process requires
taking into consideration 50-60 parameters, which confirms its complexity. The pur-
pose of this article is to describe the functioning of the programme, presentation of
its simulation capabilities, including the parameters of the plasma spraying process,
which can be controlled in the programme. Jets&Poudres enables determination of
parameters of plasma spraying process in order to obtain better coating thickness
distribution and improve the coating efficiency — ratio between the weight of the
spray pattern deposited on a big flat plate and the weight of powder injected.
Jets8Poudres enables tracking the current position, velocity and the fusion process
of powder particles as well as conducting the basic analysis of obtained coating
formed during the plasma spraying process. Jets&Poudres is one of few available
tools based on a comprehensive model of plasma spraying under atmospheric pres-
sure which makes possible to perform simulation of the whole process.
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In the paper entitled “Simulation of powder injection moulding con-
558 ditions using cadmould programme” by G. Matula, L.A. Dobrzanski
and M. Ambroziak on a page 556 the application of powder injec-
tion moulding to manufacturing of high speed steel matrix compos-
ites is presented. The development of a new generation tool materials on the basis
of high speed-steel manufactured by Powder Injection Moulding. To investigate
formability of the polymer-powder slurry in which the HS12-1-5-5 (T15) high-speed
steel powder was used, as well as the HD-PE polyethylene and paraffin, the
"Cadmould" commercial software was employed, developed mostly for simulation of
the powder injection moulding of the thermoplastic and composites. Simulation of
powder injection moulding was preceded by the rheological tests, which made pos-
sible obtaining the data indispensable for modelling, pertaining to the polymer-pow-
der slurry viscosity. The portion of particles reinforcing the composite is usually
lower than powder portion in mixtures used for forming and next binding agent
degradation and sintering. The big powder portion is often the reason for the high
viscosity of the mixture and problems with its forming. However, simulation results
revealed that the fabricated polymer-powder mixture may be injected, which was
confirmed by carrying out powder injection moulding on a typical Arburg injection
moulding machine using in the industry. Application of powder injection moulding to
manufacturing of high speed steel matrix composites gives the possibility to obtain
tool materials with the relative high ductility characteristics of steel and high hard-
ness and wear resistance typical for cemented carbides. Application of symulation
of powder injection mouling conditions using cadmould program gives the possibility
to reduce cost of expensive injection mould and control the injection conditions.
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Author: T. Merderin the paper entitled “Numerical simulation of lig-

uid flow and mixing steel in multi-strands tundish” on a page 561

presents the estimation of working multi- strands tundish used in

the domestic steel industry for the casting of medium size-prod-

ucts. Findings of research concerns for casting spatial velocity fields of temperature
and intensity of steel turbulence. They were complemented by F and E types resi-
dence time distribution curves. Basing on these curves percentage participation of
flows were calculated and kinetics of steel mixing in tundish was determined. There
is practically no possibility to study metal movement on a real object, therefore the
solution of this problem was to use modelling techniques. The numerical analysis
based on mathematical model was chosen. The calculations were carried out in
AnsysFluent. Practical implications presented results of research can be used for
improving the hydrodynamic conditions occurring in industrial tundish. Originality of
this research works out the characteristics of tundish working. The obtained results
can improve considerably the effectiveness of CC process.
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Investigation of surface integrity
in high-speed ball end milling of
cantilever shaped thin plate of
Inconel 718

N.N. Bhopale, R.S. Pawade (India)

Characterization and performance
of laser alloyed commercial tool
steels

M. Bonek (Poland)

Friction Stir Lap Welding: material
flow, joint structure and strength
Z.\W. Chen, S. Yazdanian (New Zealand)

Possibilities of S-EMS utilization
for the improvement of central
segregation in continuously cast
billets in conditions of TZ

J. Cibulka, D. Bocek, T. Huczala, J. Cupek (Poland)

Influence of phyllosilicates 2:1 on
structure of polymer nanocompos-
ites

L.A. Dobrzanski, M. Bilewicz (Poland)

Mechanically milled aluminium
matrix composites reinforced with
halloysite nanotubes
L.A. Dobrzanski, B. Tomiczek, M. Adamiak,
K. Gotombek (Poland)

Recycling process of casting
molds applying to precision cast-
ings

M. Drajewicz, M. Pytel (Poland)

The influence of the selected
parameters of the mathematical
model of steel continuous casting
on the distribution of the solidify-
ing strand temperature
J. Falkus, K. Mitkowska-Piszczek, M. Rywotycki,
E. Wielgosz (Poland)

The application of polymer inclusive
membranes for removal of heavy
metal ions from waste solutions

B. Gajda, M.B. Bogacki (Poland)



679 Effect of copper on strain-induced

martensite and the parameters
that simulate the stress-strain
curve of an austenitic stainless
steel AISI 304

L.C.M. Gilapa, C.A.S. Oliveira, M.R. Silva (Brazil)

685 Diffusion AISi-MeCrAlY coatings

obtained on intermetallic y-TiAl
phase
M. Goral, G. Moskal (Poland)

689.The technology of Plasma Spray

Physical Vapour Deposition
M. Goral, J. Sieniawski (Poland)

694 Study of Fe-C-Based alloys by

dynamic methods of thermal
analysis
K. Gryc, B. Smetana, M. Zaludova, M. Tkadleckova,
K. Michalek, L. Socha, P. Klus, J. Dobrovska,
P. Machovc¢éak (Czech Republic)

700.Application of HP-HT method in

the manufacture of NiAl phase
P. Hyijek, I. Sulima, P. Malczewski,
L. Jaworska (Poland)

706.Tempehatur‘e measurement in the

bundle of metal sheets being cut
on a guillotine with respect to
heating process

J. Kaczmarczyk (Poland)

7/| 2 Silicon behaviour at the blast fur-

nace process
A. Klimezyk, R. Stachura, M. Bernasowski,
A. kedzki (Poland)

7/| 6 Machining of near-net shape

forged pinions
D. Kramar, J. Kopac (Slovenia)

721 . INnfluence of non-metallic inclusions

on the strength properties of
screws made of 35B2+Cr steel
after softening

J. Krawczyk, B. Pawtowski (Poland)

structure based on a rapid prototyped model and a numerical analy-

sis” by H.J. Sutandie, S. Singamneni and B. Banerji on a page
584. Elastic metamaterials attract quite a bit of research attention of late.
Theoretical models such as those proposed by Milton and Willis suggest possibility
of physically realizing the structures leading to elastic metamaterials. The main
stumbling block being the limitations of fabrication methods, considering the com-
plex geometries and material requirements. Rapid prototyping and of-late rapid man-
ufacturing offer solutions for the production of physical shapes of unlimited geomet-
rical complexities direct from digital files, employing a variety of materials.
Considering the requirements of metamaterial structures and the capabilities of
rapid manufacturing, the need to bring these two together has been envisioned, and
the experimental and numerical work presented in this paper is an initial step
towards this goal.

The Analysis and modelling area is shown in the paper on “Elastic
metamaterials: some initial experiences with the Milton-Willis

The paper entitled “Study on carbide cutting tool life using various
cutting speeds for &-B Ti-alloy machining” by K.B. Ahsan, A.M.
Mazid, R.E. Clegg and G.K.H. Pang on a page 600 informs that

the current experimental studies have yielded that cutting speed,

using carbide cutters, has no significant influence on surface roughness obtained for
machining the «-B Titanium alloy Ti-BAI-4V. This paper presents results of experi-
mental investigations carried out on the widely used titanium alloy Ti-BAI-4V using
variable cutting speeds as well as different cutting tools at a constant feed rate and
depth of cut. The effects of varying cutting speeds on the tool life have been analysed
by inspecting the surface roughness of the machined samples and the tool wear
observed during machining. As the cutting speed increases, the tool life drops off
very rapidly and at higher cutting speed the chips start to ignite because of high heat
generation at the cutting zone which is mainly caused by the low thermal conductiv-
ity of titanium alloys as postulated. Consequently higher cutting speeds may be used
to dramatically reduce the production costs, but the currently available cutting tools
will have a very poor tool life. According to this study, it has been identified that the
uncoated carbide tool life is comparatively better than that of coated ones at lower
cutting speeds whereas the coated ones are preferable at higher cutting speeds. It
is expected that the metal manufacturing industries will be highly benefitted by this
outcome in selecting the appropriate cutting tool as well as cutting speed according
to their desired surface finish and toal life.
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In the paper entitled “Evaluation of an AICrN coated FSW tool” by G.F. Batalha, A.
Farias, R. Magnabosco, S. Delijaicov, M. Adamiak and L.A. Dobrzariski on a page
607 the wear performance of a physical vapor deposition (PVD) coating on cement-
ed carbide (WC) tool used in friction stir welding FSW processing of Ti alloy sheets
is presented. The tool degradation was evaluated by scanning electron microscopy in
order to observe the main tool wear mechanism. The real contribution of the (Al,CrIN
coating layer could not be correctly evaluated, since there is no residual trace of its
components at the worn tool. \What was probably found left from the coating layer
was the N component which formed the nitride TiN observed by EDS mapping. The
parameter conditions were probably too severe, overcoming the layer limit strength.
FSW process is gaining importance as an industrial joining method, but the tool wear
is still an important challenge to achieve efficient and economic operation. Because of
the low thermal conductivity and high chemical reactivity of Ti, tools wear rapidly due
to high temperature and strong adhesion. In order to achieve higher processing
speeds, reducing heat at the interface tool/work material is required, as is the use of
tool materials that have little or no chemical affinity. The research was carried out as
a preliminary evaluation and this initial results in the need of a further analysis that
should be performed looking for a suitable tool material and coating optimization for
the FSW processing of titanium alloys. Despite being successfully used in other man-
ufacturing applications like machining operations in which friction and temperature are
also high, the WC tool material and the coating had an unsatisfactory wear resist-
ance, and the AICrN coating was totally worn during the FSW processing. This sug-
gests that new materials and coatings are still needed for FSW tools.

The Manufacturing and
processing area represent-
ed by M. Bonek on
“Characterization and per-
formance of laser alloyed
commercial tool steels” on
a page 623 presents the
influence of carbides parti-
cle on the functional prop-
erties of surface layers.
The experiments were
made on specimens made

speed steel remelted and
alloyed. The technological part of this work was made using the
628 HPDL Rofin DL 020. Therefore all experiments were made at the
constant remelting rate, varying the laser beam power in the range
from 0.7 to 2.5 kW. It was established experimentally that the
argon blow-in with the flow rate of 20 I/min through the 12 mm circular nozzle oppo-
sitely directed in respect to the remelting direction provides full remelting zone pro-
tection. The structure of the solidified material after the laser remelting is charac-
terized by the diversified morphology connected with the multiple changes of the
crystal growth direction from little dendrites to tiny equiaxed grains in the near-sur-
face zone. The main axes of the dendrites are directed according to the heat
abstraction directions on the border of the solid and liquid phases with the carbides’
clusters arranged according to the whirls caused by a convectional movement in the
pool of the metallic liquid as well as partly unremelted conglomerates WC as a melt-
ing material in the middle area of the remelted zone. The material behaviour for the
HPDL processing has been found to be different from the other high-power lasers
in the following aspects: fewer cracks and less spallation for surface glazing/sealing,
more uniform melt/heating zones, smoother surface, better beam absorption for
metallic materials, more consistent and repeatable. The research results indicate to
the feasibility and purposefulness of the practical use of remelting and alloying with
the WC particles using the high power diode laser for manufacturing and regenera-
tion of various tools from the HS6-5-3-8 high speed steel.

727 Controlling technology of Sn
whisker in welding of electronics
lead

T. Kubouchi, O. Kamiya, T. Sakakida, M. Chida,
S. Nishikawa (Japan)

734.TEI\/I microstructure investigations
of aluminium alloys used for laser
alloying
K. Labisz, M. Krupinski, T. Tanski (Poland)

742 Production of ultra-pure steel
intended for forged elements
A. Michaliszyn, Z. Wecisto, M. Rydarowicz (Poland)

748 Laser ablation surface layer tex-
turing of selected Fe-C alloys
W. Napadtek (Poland)

758 Structural parameters compared
to piezoceramic power head effi-
ciency used in sound amplification
of liguid steel

K. Nowacki, T. Lis, H. Kania (Poland)

759 Effects of Nb, Ti and V on recrys-
tallization kinetics of austenite in
microalloyed steels

M. Opiela, W. Ozgowicz (Poland)

772 Dust arising during steelmaking
processes
P. Popielska-Ostrowska, J. Siwka, A. Sorek,
M. Niesler (Poland)

777 Hydrometallurgical recovery of
copper from leach liguor of poly-
metallic nodules in solvent extrac-
tion process

B. Pospiech (Poland)

782 Study of electroless nickel plating
on PerFactoryTM rapid prototype
model

J.C. Rajaguru, C. Au, M. Duke (New Zealand)
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Mechanical milling of aluminum
powder using planetary ball milling
process

M. Ramezani, T. Neitzert (New Zealand)

Effects of pre-process and post-
process parameters on formability
of magnesium alloys

M.W. Soomro, T.R. Neitzert (New Zealand)

A review of contemporary solu-
tions for cold rolling that allow
quality improvement

W. Soszynski, A. Studnicka (Poland)

The influence of different steering

systems on a wheel slip
D. Stajnko, P. Berk, B. Mursec, P. Vindis (Slovenia)

Pbl(l) leaching from waste CRT
funnel glass in nitric acid solutions
A. Strzatkowska, M. Woijtala, J. Siwka (Poland)

Performance of cryogenically
treated CBN inserts on difficult to
cut materials during turning

S. Thamizhmanii, S. Hasan (Malaysia)

Manufacturing and characterisa-
tion of PMMA-graphene oxide
(GO) nanocomposite sandwich
films with electrospun nano-fibre
core
J. Upadhyay, R. Das, S. Rao, D. Liu,
D. Bhattacharyya (New Zealand)

Evaluating the machinability of AlISI
304 Stainless Steel using alumina
inserts

M.A. Xavior (India)

Oxidation behaviour of palladium
modified aluminide coatings
deposited by CVD method on nick-
el-based superalloys under air
atmosphere

M. Zagula-Yavorska, K. Kubiak, J. Sieniawski (Poland)

The paper written by Z.\W. Chen and S. Yazdanian on “Friction Stir

Lap Welding: material flow, joint structure and strength” on a page

629 informs that friction stir welding has been studied intensively

in recent years due to its importance in industrial applications. The
majority of these studies have been based on butt joint configuration and friction stir
lap welding (FSLW) has received considerably less attention. Joining with lap joint con-
figuration is also widely used in automotive and aerospace industries and thus FSLW
has increasingly been the focus of FS research effort recently. A number of thermo-
mechancal and metallurgical aspects of FSLW have been studied in our laboratory. In
this paper, features of hooking formed during FSLW of Al-to-Al and Mg-to-Mg will
firstly be quantified. Not only the size measured in the vertical direction but hook con-
tinuity and hooking direction have been found highly FS condition dependent. These
features will be explained taking into account the effects of the two material flows
which are speed dependent and alloy deformation behaviour dependent. Strength val-
ues of the welds will be presented and how strength is affected by hook features and
by alloy dependent local deformation behaviours will be explained. In the last part of
the paper, experimental results of FSLW of Al-to-steel will be presented to briefly
explain how joint interface microstructures affect the fracturing process during
mechanical testing and thus the strength. From the results, tool positioning as a
mean for achieving maximum weld strength can be suggested.

Authors: L.A. Dobrzanski, B. Tomiczek, M. Adamiak and K. Gotombek in the paper
entitled “Mechanically milled aluminium matrix composites reinforced with halloysite
nanotubes” on a page 654 discuss fabrication of aluminium AlMg1SiCu matrix
composite materials reinforced with halloysite nanotubes by powder metallurgy tech-
niques and hot extrusion. The milling process has a huge influence on the properties
of powder materials, changing the spherical morphology of as-received powder dur-
ing milling process to flattened one due to particle deformation followed by welding
and fracturing particles of deformed and hardened enough which allows to receive
equiaxial particles morphology again. The investigation shows that so called brittle
mineral particles yields to plastic deformation as good as ductile aluminium alloy par-
ticles. That indicates that the halloysite powder can play a role of the accelerator
during mechanical milling. High energy ball milling as a method of mechanical milling
improves the distribution of the halloysite reinforcing particles throughout the alu-
minium matrix, simultaneously reducing the size of particles. The apparent density
changes versus milling time can be used to control the composite powders produc-
tion by mechanical milling and the presence of halloysite reinforcements particles
accelerates the mechanical milling process. It has been confirmed that halloysite
nanotubes can be applied as an effective reinforcement in the aluminium matrix com-
posites. Deformation, grain size reduction and dispersion conduce to hardening of
the composite powders. Mechanical milling causes a high degree of deformation,
decrease the grain size even to nanoscale and create an enormously uniform distri-
bution of reinforcing phases or oxides in the structure of the metal. Conducted
research shows that applied technology allows obtaining very good microstructural
characteristics.
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In the paper entitled “The technology of Plasma Spray Physical
Vapour Deposition” by M. Géral and J. Sieniawski on a page 689 689
the new technology of thermal barrier coating deposition — LPPS

Thin Film and Plasma Spray — Physical Vapour Deposition is pre-

sented. The deposition of thermal barrier coatings is currently the most effective
means of protecting the surface of aircraft engine turbine blades from the impact of
aggressive environment of combustion gases. The new technologies of TBC deposi-
tions are required. The essential properties of the PS-PVD process have been out-
lined, as well as recent literature references. In addition, the influence of a set
process condition on the properties of the deposited coatings has been described.
The new plasma-spraying PS-PVD method is a promising technology for the deposi-
tion of modern thermal barrier coatings on aircraft engine turbine blades. The con-
stant progress of engine operating temperatures and increasing pollution restric-
tions determine the intensive development of heat-resistant coatings, which is
directed to new deposition technologies and coating materials. The completely new
technologies was described in the paper.

Authors: P. Hyjek, I. Sulima, P. Malczewski and L. Jaworska in the paper entitled
“Application of HP-HT method in the manufacture of NiAl phase” on a page 700
discuss the effect of variable temperature and constant pressure to consolidate the
powder mixture of nickel and aluminum in an amount to provide receipt of NiAl inter-
metallic phase. In particular, the influence of high pressure — high temperature (HP-
HT) method to change the structure of sintered density, porosity, Young's modulus
and Vickers hardness. Manufactured by HP-HT phase NiAl is characterized by com-
pact design with relatively low porosity. Microscopic observations and EDS analysis
revealed the existence of a complex multi-phase structure, which also resulted from
microhardness tests. It was found out that the optimum properties have produced
NiAl phase at the sintering temperature of about 1300°C. Sintered NiAl phases can
be used as a matrix composites reinforced with ceramic particles. Composite based
on intermetallic phase NiAl as a result of strengthening the ceramic particles should
have correspondingly high strength properties at elevated temperatures, as well as
resistance to oxidation and abrasion. Used for the manufacture of NiAl intermetallic
phase sintering technology under high pressures (HP) and the temperatures (HT),
which then parameters were well-chosen to get optimum usable properties
(mechanical and physico-chemical properties). In addition, the studied process char-
acterized the short time of consolidation of powders as well as the possibility to
obtain assumed chemical composition.

Journal of Achievements in Materials and Manufacturing Enginee

Cleaner production

and biotechnology

855 Comparative analysis of two

processes for desulphurization of
battery paste
D. Malak, A. Rodak, A. Studnicka,
W. Soszynski (Poland)

860 Leaching of selected heavy metals

from electronic waste in the pres-
ence of the At. ferrooxidans bac-
teria

J. Willner (Poland)

]AA'A .
A= Industrial management

and organisation

860 Industrial catalysts as a source of

valuable metals
A. Fornalczyk (Paland)

870 Current situation on the produc-

tion market of FeMn and FeCr
M. Karbowniczek, J. Gtadysz, W. Slezak (Poland)
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902 . Thermophysical properties of

selected powders for thermal bar-
rier coatings

M. Drajewicz, M. Gdral, M.Pytel,

J. Sieniawski (Poland)

907.The PS-PVD method - formation

of columnar TBCs on CMSX-4
superalloy
M. Goral, S. Kotowski, M. Drajewicz,
J. Sieniawski (Poland)

91 2 Mlicrostructure of thermal barrier

coatings deposited by APS
method with application of new
type ceramic powders

M. Goral, P. Sosnowy (Poland)

In the paper entitled “TEM
microstructure investiga-
tions of aluminium alloys
used for laser alloying” by
K. Lahisz, M. Krupiriski and
T. Tariski on a page 734
the results of Transmission
Electron Microscope inves-
tigation concerning the
structure of the AISi7Cu4d
cast aluminium alloy using
for alloying and remelting
with the high power diode
laser (HPDL) are present-
ed. There are also present-
ed the results of the ther-
mo-derivative analysis per-
formed using the UMSA
(Universal  Metallurgical
Simulator and Analyser) device, allowing to determine the specific points of the solid-
ifying alloy, what is helpful for phase determination occurred in this alloy. In this work
especially the changes of the precipitation type, size and shape were determined.
The reason of this work was also to present the laser treatment technology, which
will be used for further alloying and remelting with ceramic powders — especially car-
bides and oxides. Particularly the overview will be directed on the laser power to
achieve good layer hardness for protection of this hot work tool steel from losing
their work stability and to make the tool surface more resistant to action in exter-
nal conditions. The structure of the surface laser tray changes in a way that there
are very high roughness of the surface zone and the flatness or geometry changes
in an important manner, crucial for further investigation. Developing of new technol-
ogy with appliance of Al alloys, High Power Diode Laser and diverse ceramic pow-
ders will be possible to obtain, based in findings from this research project. Some
other investigations 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. The combination of metallographic

investigation for cast aluminium alloys — including electron microscope investigation

lqm Te C hnNi ca | announcement — and HPDL treatment parameters makes the investigation very attractive for auto-

MME] mobile, aviation industry, and others where aluminium alloys play an important role.

91 8.An estimation of the geothermal

source powenr
R. Szostek (Poland)

921 . Coupled mechanical-electrical iden-

tification of the contact resistance
iNn the stranded electric powenr
cable
Y. Zeroukhi, E. Napieralska Juszczak (France),
K. Komeza (Poland), F. Morganti,
G. Vega (France)
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Authors: M. Ramezani and T. Neitzert in the paper entitled

“Mechanical milling of aluminum powder using planetary ball milling 7 9 O
praocess” on a page 790 inform that mechanical alloying has

recently attracted considerable attention as researchers strive to

enhance nanocomposite properties and extend their utility. The process can be per-
formed at room temperature and homogeneous nanocomposite powders can be
produced. In this paper, the effect of different ball milling parameters and operating
conditions (milling time, ball size, processing control agent (PCA) and speed) in
mechanical alloying of aluminum powder to achieve particle size reduction with less
contamination were investigated. Two types of PCA, i.e. stearic acid and methanal
have been used and microstructure evolutions at different operating conditions were
studied. It was shown that the optimized milling parameters for aluminium compos-
ite are 100 stainless steel ball (10mm), 200 rpm rotation speed with direction
reversal and 1 min pause time after every 15 min running time, under argon gas for
30 hr of milling.
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The paper from Manu-
facturing and processing
area made by J. Upadhyay,
R. Das, S. Rao, D. Liu and
D. Bhattacharyya on
“Manufacturing and char-
5 acterisation of PMMA-
graphene oxide (GO)
nanocomposite sandwich films with electrospun nano-fibre core” on a page 835
presents information about nanocomposite materials, comprising of polymer matri-
ces and nano-sized reinforcements, exhibit significantly enhanced mechanical and
functional properties at extremely low filler loading. In recent years, graphene oxide
(GO) has emerged as a new class of low cost nano-filer with high mechanical
strength and stiffness, and alterable electrical properties. For nano-fillers with lay-
ered structure like GO, complete exfoliation and uniform dispersion of filler in the
polymer matrices is essential to enhance the matrix-filler interaction and in turn the
mechanical and/or functional property improvement. Conventional nanocomposite
manufacturing methods including in-situ polymerisation and solvent processing
encounter the problem of agglomeration of GO films. Additionally, its low bulk den-
sity presents difficulties in handling, and the energy requirement for mechanical mix-
ing and extrusion processes is very high. In this work, manufacturing of poly(methyl
methacrylate)—graphene oxide (PMMA-GO) nano-fibre mat using relatively novel
approach of employing electrospinning technique were reported. The manufactured
electrospun core was inserted between plain polymer layers to prepare a robust and
easy to handle sandwich film. Morphology and structure of the PMMA-GO nano-fibre
cores was evaluated with scanning and transmission electron microscopy and X-ray
diffractometry. The manufactured nano-fibre mat samples exhibited uniform diame-
ter and dispersion. The functional parameters including thermal stability and gas
barrier were evaluated with differential scanning calorimetry and oxygen permeation
testing, and these functional properties were observed to be superior to that of
monolithic polymer counterparts.

The paper entitled “Oxida- LE

tion behaviour of palladi- ¥

um modified aluminide

coatings deposited by

CVD method on nickel-

based superalloys under

air atmosphere” by M.

Zagula-Yavorska, K. Ku-

biak and J. Sieniawski on

a page 848 informs

about the oxidation resistance of palladium modified aluminide coatings deposited by
CVD method on nickel-based superalloy. Palladium coatings 3 and 7 um thick were
deposited by the electroplating process. The heat treatment of electroplating coat-
ings at the temperature 1050 °C for 2h under argon atmosphere was performed.
Low activity CVD aluminizing process of palladium heat treated coatings (3 and 7 pm
thick) at the 1050°C for 8h using lonBond equipment was performed. Oxidation
resistance was evaluated at 1100°C for 1000 h in air atmosphere using furnace of
Czylok company. The microstructure investigations of palladium modified aluminide
coatings were conducted by the use of optical microscope (Nikon Epiphot 300) and
a scanning electron microscope (Hitachi S-3400N) equipped with an Energy
Dispersive Spectroscope EDS (VOYAGER of NORAN INSTRUMENTS). The phase
composition was identified by X-ray (ARL X' TRAX) diffractometer. The surface rough-
ness parameter — Ra of modified aluminide coatings was evaluated by Perthometer
S2 MAHR equipment. The microstructure of palladium modified aluminide coatings
(3 and 7um thick) consists of (Ni,Pd)Al phase and two zones: outer and internal
ones. Low activity CVD aluminizing at 1050°C for 8h causes the increase of surface
roughness parameter of modified coatings. The increase of platinum thickness from
3 to 7pm causes a greater surface roughness of aluminide coatings. On the ground
of the obtained results, it was found out that palladium modification of aluminide
coatings to increase the oxidation resistance of CMSX 4 Ni-base superalloy. The pal-
ladium modified aluminide coatings are used as an alternative for platinum modified
aluminide coatings in turbine blades of aircraft engines.

986 Index of Keywords publishing in

the Journal of Achievements in
Materials and Manufacturing
Engineering in 2012 (Vols. 50-55)

944 List of Professors elaborating

reviews in 2010-2012 for Journal
of Achievements in Materials and
Manufacturing Engineering

946 Template

950 Events 2013

968 . Publisher's notice

9 64 Editor's notice

Photo essay

978 Memories of the 20t Jubilee

International Scientific Conference
on Achievements in Mechanical
and Materials Engineering
AMME 2012, 9th— 12t
September 2012 in Gliwice-
Kotobrzeg, Poland

The Organising Committee of the AMME 2012

Conference



