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ABSTRACT 
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MOLD/METAL INTERFACE PHENOMENA AND CONTROL IN 
CAST FERROUS ALLOYS  
D. M. STEFANESCU  
Keywords: mould/metal interface, penetration defects, casting 
skin 
Abstract: Because economic considerations require that castings 
be produced with a minimum of machining, most castings retain 
most of the as-cast surface, the so called casting skin. The casting 
skin affects the esthetics of the casting, important for customer 
acceptance, and the mechanical properties of the part, which may 
be significantly different from those found on standard machined 
test specimens. Mold/metal interface phenomena determine the 
morphology and extent of the casting skin. Extreme mold/metal 
reactions result in penetration defects, a surface condition in which 

metal or metal oxides have filled the voids between sand grains 
without displacing them from the mold-metal interface. This defect 
is responsible for major economic losses to the foundry industry. 
Milder mold/metal reactions result in deterioration of the 
subsurface microstructure that will negatively impact mechanical 
properties. The paper will discuss the main findings of the authorôs 
more than 10 years research in the filed of casting skin 
management in iron castings. The physics and chemistry of metal-
molding material interaction and the associated microstructure, 
mechanical properties and mathematical modeling are reviewed 
and summarized. 
 
HYDROGEN EMBRITTLEMENT IN TITANIUM ALLOYS  
D.ELIEZER, C.E. ķERBAN  
Keywords: Titanium alloys; Cracking; Hydrides; Tiï6Alï4V; TiïNb 
alloys 
Abstract: In this paper the phenomena of hydrogen cracking and 
hydrogen-induced second phases formation in titanium based 
alloys is discussed, addressing to two different alloys; the 
alpha+beta Tiï6Alï4V alloy and the Tiï20 wt.%Nb refractory alloy. 
The prior microstructure of the alloy plays a very significant role on 
its behavior under exposure to a hydrogen-containing 
environment. In the Tiï6Alï4V alloy the main mechanism of 
hydrogen cracking is the formation and rupture of brittle titanium 
hydride phases. The severity of hydrogen degradation in the Tiï
6Alï4V alloy depends on the amount and distribution of the ɓ 

phase in the microstructure due to a more rapid diffusion transport 
of hydrogen in the bcc ɓ phase. In the Tiï20 wt.%Nb alloy 
hydrogen-induced phase transitions and hydrides formation were 
followed by an interesting softening effect, irrespective of the 
charging procedure.  
 
HIGH PURITY POLYOLEFINS RECYCLING 
G. BONIFAZI , N. PICONE , S. SERRANTI , E. BAKKER , P. 
REM  
Keywords: polyolefins, plastic recycling, melt separation, quality 
control 
Abstract:Post-consumer wastes, such as WEEE (Waste from 
Electric and Electronic Equipment), HW (Household Waste) and 

ASR (Automotive Shredder Residue), can be considered an 
important resource of polyolefins. Such wastes are composed of a 
complex mixture of different materials. Recoverable high purity 
polyolefins are difficult to select mainly for two reasons: i) the 
complexity of the waste mixtures, characterized by the presence of 
different polymers and other polluting materials (wood, aluminium, 
copper, stone, glass, etc.), ii) the similar physical attributes 
(density) of polypropylene (PP) and polyethylene (PE). A new 
quality control strategy has been developed, based on the different 
melting points of the two target polyolefinôs (PP and PE). In 
particular, an innovative and specialized device has been designed 
and realized. Several tests have been carried out according to 
different process parameters in order to define the best operative 

conditions to realize PE and PP recognition and separation. The 
results showed that this technique can be successful in the quality 
control of the purity of PP and PE flow streams.  
 
TIO2 NANOSTRUCTURES GROWTHS BY MOCVD ON COBALT 
NANOOBJECTS  
A.M. LAZAR, D. CHAUMONT, Y. LACROUTE, I. CIOBANU, M. 
SACILOTTI  

Keywords: TiO2 nanostructures, long-leaf structures, MOCVD, 

cobalt particles 
Abstract: We present the growth and characterization of TiO2 
nanostructures. Nanostructured growth is obtained in a low-
pressure CVD system by using an organometallic precursor TiP 
Ti(OC3H7)4 as both the Ti and O source catalyzed by both 
ferrocene (an organometallic precursor) and cobalt metallic 
clusters prepared by the microwave-assisted polyol method. TiO2 
long-leaf structures as large as a few micrometers in size and both 
under 10 nm in thickness were obtained in the cobalt clusters. 
These TiO2 structures dimensions are related with the ferrocene 
and titanium isopropoxide exposure time. More the exposure time 
to titanium isopropoxide increase and, implicit, the exposure time 
to ferrocene decrease, for a total growth time of 20 minutes, the 

TiO2 structures dimensions becomes larger. The 3D TiO2 
structures were characterized by scanning electron microscopy 
(SEM), energy dispersive X-ray analysis (EDX) and transmission 
electron microscopy (TEM). 
  
SYNTHESIS AND CHARACTERISATION OF 
NANOCRYSTALLINE  y - Y2Si2O7 POWDER  
I. CARAZEANU POPOVICI , V. CIUPINA , G. PRODAN , M. 
GIRTU  
Keywords: Y2Si2O7, Pechini method, XRD, TEM 
Abstract:This paper describes a new route for the synthesis of y -
Y2Si2O7. The method consists in the gelation of an acid solution 
composed by Y(NO3)3 and tetraethylorthosilicate (TEOS) in the 

adequate molar ratio to form a precursor complex gel containing 
the Y

3+
 and Si

4+
 cations in the 1:1 ratio, which yields the 

stoichiometric y-Y2Si2O7 after thermal treatment. The nanosize 
powder of yïY2Si2O7 obtained at 1000ÁC was characterized by 
XRD and TEM. The conditions for the hydrolysis of the 
Y(NO3)3/TEOS solution in HCl medium was investigated and 
optimized to obtain the precursor gel which was analyzed by DTA 
and TGA. Nanocrystalline yttrium disilicate powders have a 
spherical morphology with an average diameter ranging from 10 to 
150 nm; mean diameter of synthesized yttrium disilicate at 1000

0
C 

was about 50 nm. 
 
EXPERIMENTAL RESEARCH REGARDING MAGNETO-
RHEOLOGIC FLUIDS APPLIED IN FLUID BASED BRAKE 
SYSTEM  
T. SOCACIU, M. BUCUR, M.  SIMON  
Keywords: Magnetorheological Fluids, Ferro fluid, 
Magnetorheological Brake 
Abstract: This paper discusses the investigation of 
magnetorheological fluid capabilities in adaptive structures, the 
behavior of magnetorheological fluids in different intensity 
magnetic fields, different concentration of ferrite particles in 
solutions and industry applications. The goal of this study is to find 
an optimal composition of ferrite particles concentration that 
provides the best combination of high yield stress and low settling 
rate. The results are generated on a magnetorheological fluid 

based brake system, which give us a visual representation of the 
behavior of this cheaply obtained fluid. 
 
MODERN TECHNOLOGIES OF SYNTHESIS AND 
PROCESSING OF TiAlSiCr AND TiAlSiB  POWDERS  
I. CĄRCEANU, I. NEDELCU ,  E. CIOVICA,   M. CONSTANTIN,   
I. A. COJANU  
Keywords: powder metallurgy, mechanical alloying, plasmatron 
targets 
Abstract:  The paper present the results of experiments 
conducted within the CEEX Project 249 which was unfolded as 
part of the ĂRELANSIN-AMCSIT Politehnicaò Programme, which 
resulted in obtaining some materials with high quality 

characteristics, which should lead to obtaining products of complex 
geometry and improved chemical-structural features by powder 
metallurgy  technologies, meant to be used in the processing 
industry. The paper presents the physical-chemical, mechanic and 
structural features of the composite powders mixtures of TiAlSiCr 
and TiAlSiB alloys being accomplished according to ICEMôs 
technical view. 
 

http://www.sciencedirect.com.ezproxy.openu.ac.il/science?_ob=MathURL&_method=retrieve&_udi=B6TWY-4GNCG7F-G&_mathId=mml9&_user=1535394&_cdi=5575&_rdoc=6&_ArticleListID=814784712&_acct=C000053609&_version=1&_userid=1535394&md5=e7a064bc30add23d4a985cdfdad7a08c
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MICROSTRUCTURAL INVESTIGATION OF SEMICONDUCTING 
BARIUM TITANATE MATERIALS USING OPTICAL 
MICROSCOPY AND ELECTRON MICROPROBE  
I. APOSTOL, D. BOJIN , A.MANIU

 

Keywords: barium titanate, semiconductor, microstructure, optical 
microscopy, electron microprobe 
Abstract:  Semiconducting barium titanate materials are used in 

electronic industry for manufacturing of the positive temperature 
coefficient thermistors. The properties of these materials are 
considerable influenced by the technological factors such as 
sintering temperature and especially by the microstructure and 
morphology. This paper presents the microstructural investigation 
of materials samples from two systems (Ba, Sr, Y) TiO3 and (Ba, 
Pb, Y) TiO3 sintered in the range of temperature 1360ÁC -1500ÁC. 
Using a Zeiss - Jena microscope the optical microscopy was 
performed and the microstructure was studied. The medium 
diameter of the grains and the medium surface of the section of 
the grains were determined. The sintered samples were more 
studied using JEOL JXA-5 electron microprobe and topography 
images, composition images, X- radiation images, profile of 

intensity images were performed. The correlation between 
technological parameter-sintering temperature, microstructure and 
electrical properties was studied. 
 
ASPECTS REGARDING THERMO-MECHANICAL FATIGUE OF 
SHAPE MEMORY ALLOYS  
D. ACHIŝEI, D. G. GALUķCA, P. VIZUREANU, R. CARABET, N. 
CIMPOEķU  
Keywords: shape memory alloys, fatigue, mechanical properties, 
applications  
Abstract: The particular properties of memory shape alloys 
recommend their use for complex mechanical applications in 
domains as follows robotics, aeronautics, electric contacts. When 

choosing the type of shape memory alloys (CuZnAl / CuNiAl / 
CuAlMn) used for the manufacture of the component parts of 
different industrial applications, it must be taken into account 
exploitation lifetime, fatigue resistance, resistance to shocks and 
resistance to corrosion.  
 
DETERMINATION OF THE DIMENSION OF CRYSTALLINE 
GRAINS OF THIN LAYERS OF ZINC-NICKEL ALLOYS 
ELECTROCHEMICALLY DEPOSITED  
V. VASILACHE , S. GUTT, G. GUTT, T. VASILACHE,  I. SANDU, 
I. G. SANDU  
Keywords: Zn-Ni alloys, electrodeposition, morphology of grains, 
dimension of microcrystallines 
Abstract: The alloys prove good properties in comparison with 
components relative to anticorrosion protection replacing the 
galvanic depositions with a single metal. In machine building 
industry the electrodeposited zinc-nickel alloys are used to protect 
steel pieces, because these films delay the formation of iron 
oxides. This paper depicts the electrochemical depositing zinc-
nickel layers using various solutions with different concentrations 
of zinc chloride, nickel chloride and potassium chloride. For 
evaluation of new layer SEM-EDX and X-ray diffraction methods 
were used. By the application of the Debye-Scherrer formula  the 
dimension of the grains was assessed.  
 
STUDIES CONCERNING CORRELATION BETWEEN 
ALLOYING ELEMENTS AND CHARACTERSITICS OF Fe- Ni 
ALLOYS  
A. POPA,   V. TSAKIRIS , C. COMAN , R. BUTNARU, C. 
MACOVEI  
Keywords: soft magnetic material, Fe-Ni alloy 
Abstract: Studies and experimental works performed in order to 
produce some type of magnetic alloys with high characteristics of 
Fe- Ni class. Therefore, choice of alloying elements has a 
significant influence on production of Fe-Ni alloys especially on 
structures and magnetic characteristics. In order to develop these 
characteristics we used Cr and/or Mo as alloying elements. 
Technological parameters have been established on the following 

flow: elaboration-forging-thermal treatment. 
 
MULTI-PURPOSE MATERIALS WITH BIOACTIVE  EFFECT  
INTENDED FOR IMPLANTOLOGY  

I. NEDELCU ,  COķMELEAŝŀ Georgeta I. CĄRCEANU, I.A. 

COJANU, D.  NEDELCU, M. BRAIC  
Keywords: biomaterials, osteosynthesis implants, titanium alloys 
Abstract: The biomaterials-simple or composite-due to the 
medical and pharmaceutical distinct needs occupy a very 

important place in all human activities, being a present topic with a 
special impetus. Nowadays, it is prospected for the improvement 
of the implant quality and of the organismôs minimum-invasive 
analysis devices, for the increase of the materialsô biocompatibility 
and corrosion resistance that are to get in direct contact with 
biological tissues, for seting up some performant vectorïsystems 

that could carry different biologically active principles to the targetï
organ, for the completion of the medicinesô controlled discharge 
systems into the organism.The physical-chemical and biological 
characteristics required by a material used for osteosynthesis 
implants achievement are: -biocompatibility with the bone tissue;-
exceptional physico-mechanical characteristics; -high mechanical 
endurance associated with low density; low dilation coefficient at 

temperatures between 20 50
 o

C; -low modulus of elasticity; -
corrosion resistance; -organic acids resistance; chlorine and 
alkaline solutions resistance; high purity chemical composition; -
small content of gases (H, O, N). This complex of priorities is 
fulfilled by pure titanium and its alloys which become a tempting 
alternative for modern medicine. The specific characteristics of the 
biointegration properties developed at the same time with tianium 
elaboration and processing techniques.  The aims of paper consist 
to present the results of experiments conducted within the Project 
71-080  unfolded as part of the  2

nd
 Romanian National Research 

 Programme- NCMP, which resulted in obtaining some materials 
with high quality characteristics, which should lead to obtaining 
products of complex geometry and improved chemical-structural 

features by metallurgy  technologies, meant to be used in the 
medical industry. 
 
 
CONSIDERATION REGARDING THE CHARACTERISTICS OF 
SOME COMPLEX METALLIC CARBIDE - TYPE  
P. NEAGU-MANICATIDE, I. CARCEANU, M. NEAGU-
MANICATIDE, A. VETELEANU  
Keywords: hardness, tenacity, metallic carbides, wear 
Abstract:   The paper presents the physical, mechanical and 
structural properties of some metallic carbide from system WC-Co 
group M .Type M sorts are used for the fabrication of sintered 
plates design for the splintering of materials under heavy duty 

conditions, in which the resistance to wear is not affected by the 
higher splintering speeds with a tenacity which does not allow 
higher splintering advances and depths as compared to the use of 
the metallic carbides sintered from the K and P groups, in similar 
contents of metallic binder (cobalt).  
 
NEW METHODS TO OBTAIN HIGH-PURITY GALLIUM   
M. GHEORGHIŝŀ, E. SĊRBU  
Keywords: gallium, cementation, sodium aluminates solutions 
Abstract:  Gallium has become increasingly popular as a 
substrate material for electronic devices. Aside from ore, gallium 
can be obtained from such industrial sources as the Bayer process 
caustic solution resulting from bauxite processing, flue dust 

removed from the fume-collection system in the plants that 
produce aluminium, zinc refinery residues, gallium scrap materials 
and coal fly ash. These new techniques are based on cementation, 
solvent extraction and ion exchange. The present paper focuses 
on the recovery method of Ga from solutions resulted from Bayer 
process. From ecological and health point of view the cementation 
method is the most recommended method for applying to industrial 
level. In the sodium aluminate solution and also in red mud exists 
some important metals (Ga, V, Ce, Sc, Y) which can be fructified 
through specific technologies.  
 
EXPERIMENTAL RESEARCH REGARDING MAGNETO-

RHEOLOGIC FLUIDS APPLIED IN FLUID BASED BRAKE 
SYSTEM  
T. SOCACIU, M. BUCUR, M.  SIMON  
Keywords: Magnetorheological Fluids, Ferro fluid, 
Magnetorheological Brake 
Abstract: This paper discusses the investigation of 
magnetorheological fluid capabilities in adaptive structures, the 
behavior of magnetorheological fluids in different intensity 
magnetic fields, different concentration of ferrite particles in 
solutions and industry applications. The goal of this study is to find 
an optimal composition of ferrite particles concentration that 
provides the best combination of high yield stress and low settling 
rate. The results are generated on a magnetorheological fluid 

based brake system, which give us a visual representation of the 
behavior of this cheaply obtained fluid. 
 
THE STUDIES OF HOT PLASTIC DEFORMATION FOR 
MICROALLOYED STEELS WITH V AND Nb  
M. NEAGU-MANICATIDE , M. BRŀILOIU,  P. NEAGU-
MANICATIDE  
Keywords: microalloyed steel, hot plastic deformation 
Abstract:  The experimental research refer at the studies of hot 
plastic deformation for the steel with C = 0,10 - 0,12 % 
microalloyed with V and V-Nb, was elaborated in an electric 
induction furnace with capacity of 50 kg. It was elaborated two 
melting charges: one charge microaloyed with V and one charge 

microaloyed with V+Nb. The hot plastic deformation was effected 
through torsion method on the SETARAM machine.  



 V 

 
TERMODYMANIC CONSIDERATIONS AT THE SEVERE  
PLASTIC DEFORMTION  
N. CANANAU , C. GURAU , GH. GURAU  
Keywords: several plastic deformation, thermodynamics, kinetics 
Abstract: The svere plastic deformation (SPD) is applied for the 
obtaining of the nanostructured metallic materials. In this aim must 

be assured special condition. These conditions are defined by the 
thermodynamics and kinetics of the deformation process. In this 
paper is effectuated the analyze of the thermodynamics of the 
SPD process. 
 
CHARACTERIZATION OF WEAR PROPERTIES OF MMCs IN 
SYSTEMS Ancorsteel 2000V / Ancorsteel 4600V / Al2O3 / SiC 
20% vol  
I. BŀDOI, A. TUDOR  
Keywords: Metal Matrix Composites (MMCs), Wear, Prealloyed 
Steel Powders, Reinforcement 
 Abstract: The Metal Matrix Composites (MMCs) processed in this 
work by route of powder metallurgy was compacting to 600 MPa, 

sintering 1000ÜC / 30 min / Endogas, repressing 600 MPa / 
1000ÜC. After temper, hardening the samples was investigated by 
metallographic microscopy and Scanning Electron Microscopy 
(SEM). Values of wear resistance was analyzed in correlation with 
microstructure of MMCs, respectively with chemical composition of 
P/M steel matrix (Ancorsteel 2000 and Ancorseel 4600V) and 
reinforced particles SiCp and Al2O3p. 
 
ADVANCED THERMAL ANALYSIS ABOUT THE 
MACROSOLIDIFICATION OF A CAST IRON PART  
I. CIOBANU, M. CHIķAMERA, S. I. MUNTEANU, A. CRIķAN,  V. 
JIMAN,  L. FIRESCU 
Keywords: silica sand, thermal properties, thermal analysis, 

modelling 
Abstract:  The paper presents the results obtained by advanced 
thermal analysis about the macro solidification of a grey cast iron 
part. It was analyzed the solidification of plate type part with the 
thickness of 20 mm cast in green moulds of silica sand hardened 
with bentonite and clay. There were measured and recorded the 
temperature variation curves, the cooling rate, the real temperature 
of solidification start and end and the solidification time in several 
points of the casting. The variation of solidification dynamics in the 
casting wall it was also observed. Comparing the results obtained 
in this paper with the results obtained by computer simulation it is 
possible to calculate the thermal conductivity coefficient of the 
moulds. 
 
RESEARCHES ABOUT  SOLIDIFICATION  SIMULATION OF 
CAST IRON PARTS CAST IN GREEN MOULDS  
S. I. MUNTEANU, I. CIOBANU, V. MONESCU, A. CRIķAN, V. 
JIMAN, I. MARGINNEAN 
Keywords: solidification, casting, mould, thermal analysis, grey 
iron 
Abstract: There are presented the results related to  
determination the determination of the mean thermal conductivity 
coefficient for green moulds of silica sand hardened with bentonite 
and clay used in the casting of grey cast-iron parts.  It was used a 
working method based on the comparison of casting solidification 

time, determined by advanced thermal analysis and the 
solidification time obtained by computer simulation. The mean 
thermal conductivity coefficient of the moulds was calculated in the 
case of casting a grey cast iron plate with the thickness of 20 mm. 
There were determined by simulation the temperature variation 
curves and the solidification time for the same points inside the 
casting and mould where the experimental thermal analysis was 
done. As result it was established that the mean substitutive value 
of the thermal conductivity coefficient for green moulds of silica 
sand hardened with bentonite and clay used in the casting of grey 
cast-iron parts is  ɚmould = 0,86 W/m/K. 
 
THE MECHANICAL AND TRIBOLOGICAL  CHARACTERISTICS 
DETERMINATION OF THE HYBRID COMPOSITES 
A. VEŝELEANU, P. NEAGU MANICATIDE  
Keywords:  composites, hardness, compression resistance, 
friction coefficient 
Abstract:  The hybrid composites with the aluminium alloy 
matrices (AlSi7Mg), strengthened with hard ceramic particles (SiC) 
and lubrified particles of (coppery-graphite) are widely used in the 
transport industry. This is due to the advantages that it has: higher 
resistance, enhanced specific rigidity, reduced density, better 
characteristics at high temperatures, enhanced resistance to wear 
and tear, corrosion resistance, controlled thermal expansion 
coefficient, enhanced electrical performance. During the paper the 
mechanical characteristics (toughness, resistance to 

compression), the tribological characteristics (rugosity, friction 
coefficient) for two hybrid composites: 400g  AlSi7Mg0.3; 1.25% 

Gr covered with copper and 10% SiC 2. 400g AlSi7Mg0.3; 3.0%Gr 
covered with copper and 10% SiC, have been determined. 
 
MEASUREMENTS AND COMPUTATIONS TO EVALUATE THE 
STAGE OF TECHNICAL EQUIPMENTS INTENSELY WORN 
PIECES  
L. SERBAN,  A. FLOROIU 
Keywords: reconditioning, loading, surfaces, intensive wear 
Abstract: The wear represents a complex, destructive 
phenomenon of physical and chemical nature, which causes the 
undesirable and progressive loss of material of the solid surfaces 
of the parts in friction, accompanied by the modification of the 
dimensions, of the geometrical form and of the quality of surfaces, 
as a result of the interaction of parts and the actions of the external 
agents. Besides the modification of the geometrical dimensions, of 
the shape and weight of the parts, during the operation of the 
subassemblies there also modify the properties of the surface 
layers of the parts. By the present paper, we shall actually explain 
the multifunctional analysis, at an assembly of mounted axle of the 
railway rolling stock. To determine the volume of the material 

removed by wear, relevant samples of intensely worn pieces have 
been processed. The instantaneous difference between the radii of 
the unworn pieces and the effective radii of the worn pieces have 
been determined. In this way, the volume of the material removed 
by wear has been then computed. 
 
EXPERIMENTAL RESEARCH CARRIED OUT ON THE 
ALUMINUM INTERMEDIARY ELEMENTS OF COUPLINGS  
V. LUCA, L. SERBAN, V.  TANASA 
Keywords: reconditioning, loading, surfaces. 
Abstract: Choosing the coating procedures and materials for the 
elements of the couplers that participate in the motion conduct is 
an issue of major importance. At this stage the possibility to 

receive pieces that are most efficiently coated from the point of 
view of the performance in exploitation, specific consumptions and 
costs has to be assured. The materials properties of the 
intermediate couplers pieces can be improved by performing 
thermal treatment on their surface. Generally, satisfying the 
requirements expressed by the users and correlating them with the 
manufacturing possibilities of the producers with the highest level 
of flexibility is done through elaboration of types of machinery 
and/or groups of materials specific to certain modal or group 
conditions and their adaptation according to the concrete 
requirements in use. 
 
EXPERIMENTAL RESEARCH CARRIED OUT ON THE STEEL 
INTERMEDIARY ELEMENTS OF COUPLINGS  
V. TANASA,

 
C. E. SERBAN  

Keywords: reconditioning, loading, surfaces, intensive wear 
Abstract:  The couplings ï machine parts are absolutely 
necessary for the mechanical transmission as they connect two 
successive elements of a simple cinematic chain or two 
subassemblies of a complex transmission. Wearing out represents 
a complex, destructive, physical-chemical phenomenon, that 
causes the undesired and progressive material loss of the parts 
solid surfaces during friction process, accompanied by geometrical 
form modifications and surfaces quality changes. Moreover, the 
shapes, the elements weight and the layers superficial properties 

are changing as well during the coupling exploitation. All these 
modifications determine the change of the motion transmission 
position within the cinematic chain, with negative consequences on 
their good operation. The paper presents an experimental study 
regarding the wear process of steel intermediary couplings 
elements.  

 
 
STUDY CONCERNING IMAGE PRELEVATION FOR 
TECHNICAL EQUIPMENTS INTENSELY WORN PIECES  
A. FLOROIU, C .E. SERBAN 
Keywords: reconditioning, loading, surfaces, intensive wear 
Abstract:   The wear represents the degradation of an object by 

continuous use and it represents the main deterioration factor for 
the parts and the subassemblies of the technical equipments. This 
paper represents an important accumulation of individual studies, 
information and experience, as it is an important step in the 
technical and didactic improvement, regarding the study of the 
wear phenomenon and choosing the most advanced and modern 
methods and procedures to recondition the surfaces of the parts 
intensely submitted to wear. A first evaluation of the intensely worn 
pieces is the visual evaluation. In this paper a number of pieces of 
the same type have been studied. To store the information offered 
by the visual evaluations, the prelevations of conclusive images 
are necessary. Optimal images have been obtained through a 
study of the proper illuminations and adjustments of the photo 

equipment. 
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MAGNESIUM AND MAGNESIUM ALLOYS PROPERTIES AND 
THE EFFECT OF INTERMETALLIC COMPOUNDS ON THE 
PROPERTIES  
M. DOBRESCU, M. VASILESCU, S. DIMITRIU 
Keywords: magnesium, intermetallic compounds, applications. 
 Abstract: Magnesium products provide an excellent strength-to-
weight ratio, good corrosion resistance, high impact strength and 

good thermal and electrical conductivity. In the paper are given the 
best properties of magnesium and magnesium alloys with the main 
applications and the effect of intermetallic compounds on the 
properties of magnesium and magnesium alloys. Increasing 
demand requires recycling of magnesium and its alloys.  

 
 
LASER SHOCK PROCESSING OF METALLIC MATERIALS. 
PROSPECTS FOR APPLICATION TO RELEASE THE 
RESIDUAL STRESSES IN FSW JOINTS 
J. L. OCA¤A, M. MORALES, J. A. PORRO, C. MOLPECERES, 
D. IORDACHESCU 
Keywords: LSP, fatigue, crack, compressive stresses 
Abstract: Based on laser sources delivering intensities above 10

9
 

W/cm
2
 with pulse energies of several Joules and pulse widths of 

nanoseconds, laser shock processing (LSP) is being consolidating 
as an effective technology for the improvement of surface 
mechanical and corrosion resistance properties of metals. LSP is 

able of inducing a compression residual stresses field, improving 
the wear and fatigue resistance, due to slowing crack growth and 
stress corrosion cracking. First, the fundamentals of the process 
are briefly presented. A summary of the theoretical and 
computational methods developed for the predictive assessment of 
LSP, and of the practical results at laboratory scale on the 
application of the technique to different materials follow. A brief 
critical updated state-of-the-art on the improvements reported after 
using LSP is also presented, addressing mainly releasing the 
residual stresses after Friction Stir Welding. 
 
DESIGNING FUNCTIONAL COATINGS BY PLASMA ASSISTED 
CHEMICAL VAPOUR DEPOSITION - (PACVD)  
 F. LEHNER, T. MULLER, A. SCHREINER,

 
D. MUNTEANU 

Keywords: PACVD, coating, multi-layer, properties 
Abstract: Within the frame of this paper, a general overview on 
different kinds of coatings prepared by Plasma Assisted Chemical 
Vapour Deposition (PACVD) is presented. The advantages of 
PACVD for coating different parts (substrates) in special conditions 
(at low temperature, with a complex geometry, with a uniform 
composition and thickness of the layer) are underlined. Moreover, 
the possibility of a Duplex processes, consisting in diffusion heat 
treatments followed by deposition process, both of them achieved 
in the same unit, increases with high success the practical 
applications for this procedure. Besides of these, the paper 
presents different properties of a certain category of coatings ï 

multi-layer TiN/TiB2 system, prepared on steel substrates using 
high performance R¿big deposition equipment.  
 
RESEARCHES ON NANOCOMPOSITE SELF-LUBRICATED 
COATINGS 
G. STRNAD,  D. BIRO, V. BOLOS,  I. VIDA-SIMITI 
Keywords: nanocomposite, multilayer coatings, magnetron 

sputtering 
Abstract: Present paper presents results of our research work for 
optimization of tribological properties by definition of selected 
parameters for reactive sputtering process conditions of self-
lubricated MoS2 doped Ti-Al-Cr-N coatings developed in multilayer 
structure. The coatings were deposited using DC reactive UM 

magnetron co-sputtering system with 3 magnetron targets (TiAl, Cr 
and MoS2) by co-deposition of elements as a result of periodically 
movement of the substrates in front of targets. Paper presents 
XTEM, HRTEM, SAED, XRD, AES and micro Vickers hardness 
investigations of nanostructured multilayer coatings. Also, the 
paper presents the design of coating architecture and process 
parameters for deposition of nanocomposite multilayer coatings on 
the components of a spiroid gear. 
 
MECHANICAL PROPERTIES OF THE NANOCOMPOZITE TI-SI-
N THIN FILMS DEPOSITED BY MAGNETRON SPUTTERING 
USING A HIPIMS/DC PULSED DEVICE 
B. BORCEA, A. MUNTEANU, D. MUNTEANU,  

C. OLTEANU, A. GUILAUMONT, D. KLEIN 
Keywords: HIPIMS, magnetron sputtering, DC pulse 
Abstract: Within the frame of this work super-hard nanocomposite 
thin films were deposited using a more recently developed 
deposition method, namely the magnetron sputtering using a high 
power generator (HIPIMS) connected to the Ti target and a 
classical DC pulsed generator connected to the Si target. The films 
were coïsputtered from two metallic targets of Ti and Si (99,99% 
purity). The silicon content was varied by controlling the DC 

intensity applied on the silicon target, while HIPIMS discharge 
parameters were kept constant on the titanium target. The Si 
enrichment was made by the variation of Si targetós intensity 
between 0.2A and 0.4A. The coatings morphology was observed 
on brittle-fracture cross sections by scanning electron microscope 
(SEM). Structure of the layers was achieved via X-Ray Diffraction 
(XRD). The dynamic friction coefficient and wear rate values 

(abrasion wear) were estimated using a pin-on-disk tribosystem.  
 
THE INFLUENCE OF THE DEPOSITION CONDITIONS ON THE 
MECHANICAL PROPERTIES OF TI(C,O,N) THIN FILMS 
OBTAINED BY SPUTTERING PROCESS 
C. OLTEANU, A. MUNTEANU, D. MUNTEANU, B. BORCEA, F. 
VAZ, L. CUNHA

 

Keywords: thin film, magnetron sputtering, hardness. 
Abstract: Magnetron sputtering is a flexible technique and allows 
producing a significant amount of types of coatings, thus, this 
method was also used within the frame of this paper in order to 
obtain dark Ti(C,O,N) coatings.  The films, with various 
compositions, were deposited onto high speed steel (AISI M2) 

substrates, in a closed field unbalanced reactive d.c. magnetron 
sputtering system, using a reactive atmosphere composed of 
acetylene (C source) and a mixture composed of oxygen and 
nitrogen. The deposition parameters were chosen as a function of 
pre-existing knowledge about sputtered Ti-O-N and Ti-C-O films, 
varying the flow ratio C2H2/(O2+N2). Mechanical properties of the 
films, namely microhardness and Youngôs modulus were 
determined using loading and unloading curves data, obtained with 
an instrumented nanoindentation equipment using a Berkovitch tip. 
 
RESEARCHES REGARDING THE INFLUENCE OF THE 
OXINITROCARBURIZING TREATMENT OVER THE WEAR 
RESISTANCE OF THE X153 CrMoV12 STEEL  
N. BOICEA, M. ABRUDEANU, C. DUCU, V. MALINOVSCHI, I. 
CIUCA 
Keywords: oxinitrocarburizing, wear, friction, hardness 
Abstract: The paper presents the results of the experimental 
researches concerning the tribological behaviour of the X153 
CrMoV12 tools steel, thermochemical treated by oxidant 
nitrocarburizing at 570ÁC. The thermochemical treatment was 
realized using an installation of oxidant nitrocarburizing. The 
characterization of the samples was done using laboratory 
equipments, in the following way: the composition of surface was 
determined using a RF GDS spectrometer, the structural analyses 
by X-ray diffraction, optical microscopy and scanning electron 
microscopy, microhardness with Vickers method. The evaluation of 

the wear resistance (determination of the utilization time), which is 
the goal of this work, was realized by tribological and industrial 
means. The results revealed the increasing of the mechanical 
(hardness) and tribological properties of the oxinitrocarburized 
samples, compared with the samples only quenched and 
tempered, without thermochemical treatment.   
 
STRUCTURE OF SOME COMPOSITE MATERIALS FOR 
EXCESSIVE WEAR APPLICATIONS 
I. VIDA-SIMITI, N. JUMATE, G. NEGREA,  N. SECHEL, C. 
COMAN 
Keywords: composite material, powder metallurgy, magnetron 

sputtering deposition.  
Abstract: The paper presents the experiments for fabrication of a 
component based on hard alloy for milling of asphaltic road 
surfacing. The coating exposed to abrasive wear and mechanical 
shocks is a Ti2N/TiN extra-hard nanocomposite layer. The 
substrate, a composite material based on tungsten carbide and 
nickel, was obtained by powder metallurgy method. The paper 
presents the main functional characteristics achieved after 
processing of the composite material. 
 
RESEARCHES CONCERNING ALUMINUM ALLOYS 
HARDENING THROUGH CYCLIC AGEING 
R. CARABET, C. NEJNERU, M. C. PERJU, I. HOPULELE 
Keywords: treatable aluminum alloys, cyclic ageing, hardening 
Abstract: There were used for testing treatable aluminum alloys 
samples from 7xxx series. These alloys were solution quenched at 
560

o
C followed by ageing. Holding period realized at 8, 10 and 14 

hours with air cooling. One sample, after solution quenching, was 
submitted to a cyclic ageing regime. The measurements achieved 
with PMT 3 microhardness tester with a weight of 100 g. Some 
optical photographs of samplesô structure made.  
 
BIDIMENSIONAL MODELLING OF A BRASS CuZn39Pb3 
ñYALLE BODYò EXTRUSION PROCESS 
N. GHIBAN, N. ķERBAN, B. GHIBAN, R. ķABAN, A. 
SEMENESCU, R. IACOBESCU 
Keywords: extrusion process modelling, nonuniformity behavior, 
Von Misses criterion, die cavity position, finite element analysis. 
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Abstract: The non-rounded products plastically formed by direct 
extrusion often have specific nonuniformity of the mechanical 
properties either across transversal section, or on the length of the 
semifinished product. These nonuniformities (observed in 
laboratory tests) were put in evidence by industrial tests. Modelling 
using finite elements was used in order to show the difference 
between the optimum and the non-optimum position of the die 

cavity during direct extrusion process. It was used a COSMOS M 
1.65 programme for modelling. The model allows the study of 
processes in plastic field only up to the moment in which the first 
plastic formed zone appears. The stress and elongation 
distribution has been studied for the quasistationary extrusion 
process. The results showed the nonuniformity of the total and 
partial deformation and also of the equivalent stresses for both 
conditions (the optimum and the non-optimum position of the die 
cavity). 
 
COMPARATIVE STUDY OF STEEL SILICONIZING 
CONSIDERING DIVERSE TREATMENT TECHNOLOGIES 
Z. MARKOS 

Keywords: siliconizing technologies, steels, thermochemical heat 
treatment 
Abstract: The paper proposes a comparative study regarding 
some different steel siliconising methods. After a long period of 
theoretical and experimental research, we can present some 
considerations concerning the different siliconising technologies. 
The siliconizing assays were made with different technologies: in 
powder medium, gas medium and using methods with high heating 
speed. In the case of treatment with high heating speed, 
experimentally studies were made with high-frequency current and 
with direct (Joule-an) heating. The compactness and the 
adherence of layer were studied with optical microscopy and the 
carbon and silicon repartition with SEM microanalysis. 

 
THEORETICAL ASPECTS ON ELECTRON ï SOLID 
INTERACTIONS AND SIGNAL DETECTORS USED IN 
SCANNING ELECTRON MICROSCOPY 
D. MUNTEANU, V. JIMAN, S. I. MUNTEANU, A. MUNTEANU 
Keywords: SEM, signal, detector, image. 

Abstract: The scanning electron microscope uses a focused 
beam of high-energy electrons to generate a variety of signals at 
the surface of solid specimens. The signals that derive from 
electron-sample interactions reveal information about the sample 
including external morphology (texture), chemical composition, and 
crystalline structure and orientation of materials making up the 
sample. In most applications, data are collected over a selected 

area of the surface of the sample, and a 2-dimensional image is 
generated that displays spatial variations in these properties. 
Areas ranging from 1 cm to 5 microns in width can be imaged in a 
scanning mode using conventional SEM techniques. The SEM is 
also capable of performing analyses of selected point locations on 
the sample; this approach is especially useful in qualitatively or 
semi-quantitatively determining chemical compositions, crystalline 
structure, and crystal orientations.  
 
EXPERIMENTAL RESEARCH REGARDING THE FEATURES 
OF THE METALLIC MATERIALS USED WITHIN THE 
BUSHINGS IN THE MILITARY TECHNIQUE 

I. DINESCU, G. MOLDOVAN,
  
 I. M. DINESCU 

Keywords: bushings, adherence, antifriction, technique, military. 
Abstract: The materials used within the production of the 
bushings must have a series of physico-chemical features. These 
features influence the behaviour of the bushing during its 
functioning process.The plating of the antifriction material used for 
the making of the bushings must have a series of very important 
properties for the bushing itself. The quality of the plating 
influences the quality of the bushing as a whole, but also its 
behaviour while working. The present paper illustrates the results 
of the research made by the authors upon the physico-chemical 
features and the adherence of two types of materials used in the 
making of the bushings within the military technique.  

 
CASTING METHOD INFLUENCE ON THE MICROSTRUCTURE 
AND MECHANICAL PROPERTIES OF THE ANTIFRICTION 
ALLOYS 
D. CATANA 
Keywords: antifriction alloys, microstructures, mechanical 

properties 
Abstract: This paper studies the influence of modifications of 
some smelting-casting process parameters on the microstructure 
grain size and their distribution in the matrix of antifriction alloys 
used in bearings construction. In same time is studied the 
influence of these microstructures on the mechanical properties of 
the antifriction alloys. The conclusion is that using adequate 

parameters for the technological process, a microstructure can be 
obtained, much better than the present one. 

 
THE STRUCTURE PRECONFIGURATION, A NEW CONCEPT 
FOR PERSONALIZATION THE TRYBOLOGICAL PROPERTIES  
D. DASCALU 
Keywords: sliding bearings, antifriction materials, design. 
Abstract: This paper presents a new concept for upgrading the 
trybological performance of antifriction materials of sliding 

bearings. The paper shows theoretical and experimental results of 
the author obtained after studying of original processing 
technology proposed by the author with the name FINPLAST. 
 
SIMULATING THE LOW PRESSURE CARBURIZING PROCESS 
G. TOADER, I. GIACOMELLI, L. DRUGA 
Keywords: low pressure, vacuum carburizing 
Abstract: Recent years research have lead to high reproductibility 
for the results of the vacuum carburizing technologies, with all the 
derived benefits. The weight of the low pressure carburizing has 
increased 10 times in 5 years, this leading to a higher quality for 
the processed products, along with lower production cost and 
energy consumption. The requirement to increase the quality of 

the processed produsts has forced the heat treatment services 
provider to change the way their activity is organized. 
 
THE INFLUENCE OF THE THERMOMECHANICAL 
TREATMENT ON THE PROPERTIES OF STEEL PLATES FOR 
WELDED COSTRUCTIONS 
E. VASILESCU, A. DONIGA, A. IVANESCU, V. O. RINDASU 
Keywords: thermomechanical treatment, micro alloyed steel, 
mechanical characteristics. 
Abstract: The paper presents the results of the researches 
regarding the structural and mechanical characteristics 
modifications of micro alloyed steel for pipelines, by 
thermomechanical processing (TMCP). The results of the 

laboratory experiments illustrated the importance of the 
technological parameters: the temperature, the deformation 
degree and post deformation maintaining time on the structure 
and mechanical characteristicsof steel  with a certain chemical 
composition.  
 
EXPERIMENTAL RESEARCH REGARDING THE THERMIC 
TREATMENTS APPLIED TO ALUMINIUM ALLOYS THAT ARE 
USED IN THE AVIATION TECHNIQUE  
M. STOICŀNESCU, M. SMEADŀ  
Keywords: thermic treatments, aluminium alloys 
Abstract: In order to improve the physical and mechanical 
properties of the aluminium alloys we apply them a series of 

thermic treatments. These treatments are surveying both the micro 
structural modifications and the mechanical characteristics. The 
present paper aims to present some of the thermic treatments that 
are applied to aluminium alloys. 
 
SIMULATION OF THE FINAL HEAT TREATMENT PROCESS 
OF THE TOOL STEEL C70W2 
N. TORODOC, I. GIACOMELLI, B. BORCEA 
Keywords: Heat treatment, Simulation, Tool steel. 

Abstract: In the present paper, we have carried out the simulation 
of the heat treatment process, under optimum conditions, of a 
sample made from C70W2 tool steel with the aid of specialized 

software. After sketching the sample geometry (cylinder with the 
dimensions H 12 and D 25), the mesh has been generated, 
followed by the setting of the subdomain and boundary conditions 
and the solving of the model by using a suitable solver.  The 
advantage of the simulation of heat treatments for the case of tool 
steels is determined by the fact that one can visualize, at any 
computed moment, specific elements of the studied process: 
temperatures, metallurgical phases, grain sizes, residual stresses, 
making it easier to detect defects early in practical usage settings. 
 
RESEARCHES CONCERNING OPTIMIZATION OF CHEMICAL 
COMPOSITION AND ACCELERATION METHODS OF 
PROCESSES IN ANODAL SULPHITATION  
C. E. ķERBAN 
Keywords: anodal sulphitation, salt bath, thiocyanate, bubbling. 
Abstract: This paper has as aim to determine the optimal 
chemical composition of a salt bath, from the melting temperature 
and chemical activityôs point of view, with regard to the sulphitation 
thermochemical treatment. Following the tests carried out, an 
optimal mix has resulted, which has been analyzed for determining 
the composition having the lowest melting point. Within these 
experiments also an original method for eliminating slim deposition 
has been applied. After melting the salt mix has been continuous 
bubbled with an inert gas previously dried by passing through a 
recipient containing silica gel. If the salts or the bubbling gas are 
containing water, a surface scum appears on the bath, having to 

be removed. As well there are presented acceleration methods of 
thermochemical treatment. 
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STUDIES OF PLASMA NITRIDING OF STAINLESS STEELS 
M. ROSSO, I. PETER, P. MOTOIU 
Key words: stainless steels, plasma nitriding, diffusion, hardness, 
surface engineering 
Abstract. The paper deals with the surface hardening of stainless 
steels trough the application of suitable plasma nitriding cycle to 
different austenitic and martensitic grades. The cylindrical shaped 

samples, 18 to 30 mm in diameter and 50 mm long, have been 
plasma nitrided in an industrial plant, performing the heating in 
hydrogen based plasma up to 420 ÁC for 2 h, then the temperature 
has been elevated at 530 ÁC in plasma obtained by H2 ï N2 (80% 
and 20% respectively), the cooling has been done in nitrogen 
based atmosphere. After treatments the samples were used to 
study the microstructure features, as well as the undergone 
hardening effect. The surface hardening effect, as well as the 
penetration of the treatment strongly depends upon the alloy 
composition and microstructure. The martensitic grade showing 
the thickest nitrided layer accompanied by the highest hardening 
effects. 
 

GROWTH OF CIS THIN FILMS USING ONE STEP 
ELECTRODEPOSITION PROCESS 
M. BURADA, V. SOARE, D. MITRICŀ, C. P. LUNGU, V. 
GHENESCU, L. ION 
Keywords: thin films, solar cells, CIS, electrodeposition, kapton 
Abstract: CuInSe2 ternary compound (CIS) is one of the most 
promising absorber materials for thin-film solar cells. CIS thin films 

has been prepared by one-step electrodeposition process from 
aqueous solution containing CuSO4*5H2O, In2(SO4)3, SeO2 and 
complexing agent, in a standard three-electrode cell with platinum 
anode and a SCE reference electrode. The substrate used as 
cathode was plastic material foils coated with Ni (thickness=1Õ) by 
Thermionic Vacuum Arc method. The influence of the process 
parameters on the thin films characteristics has been studied. 
Chemical, structural and morphological analyses were performed 
on the as-deposited CIS films. Homogeneous thin films with no 
uniform thickness, and the size of the crystalline grains in the 
range of 400 to 600 nm were obtained. The chemical and 
structural composition of the obtained CIS thin films allows the use 
of this type of materials for solar cells photovoltaic applications. 

 
 
 
 

 

 

 

 


