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Papers Abstracts 

Investigations of Failure Mechanism and Structural Integrity of a Hydro-energetic Component 
A. C, Murariu 
Hydro-energetic equipment and installations are part of a national energy system. Age and their wear, 
lack of implementation of the risk-based inspections on the structural integrity of components and a 
proper risk management system can lead to unexpected in-service failure, which causes temporary 
disturbances in electricity distribution networks and financial losses. Paper presents the structural 
integrity analysis of the cause of failure of a spindle from a hydro-aggregate. For the material 
characterization, tensile tests, notch impact tests, hardness tests and non-destructive visual and 
magnetic particle tests (NDT) were performed. The experimental program also includes 
complementary investigation for chemical and structural analysis using Energy-Dispersive X-ray 
spectroscopy (EDX) and Scanning Electron Microscopy (SEM) techniques to assess the quantity and 
dispersion of elements in different areas of the fractured surface to highlight the particularities of 
material degradation. Connecting the inspections results leads to an in-depth understanding of the 
components failure mechanisms, which allows increasing the safety level in operation of the 
installations by adopting specific measures for avoidance of similar failure. From analysis and 
experimental results of this study, overload by shock in operation, particularly low steel toughness and 
non-metallic aligned or clustered inclusions are shown to be the main reason of spindle failure. 

Use of Non-Destructive Tests for the Assessment of Integrity and service life of Hydro-
Mechanical Equipment 
M. Arsić, S. Bošnjak, V. Grabulov, M. Mladenović, Z. Savić 
Technical diagnostics of hydromechanical equipment, is based on testing procedures including the 
history of the exploitation with expert knowledge of structures and operating conditions, as well as, on 
the analysis of results performed by experts with appropriate experience and knowledge in design, 
exploitation, maintenance, reliability, fracture mechanics etc. Degradation of properties of the material 
and/or welded joints of hydro-mechanical equipment is being caused by the simultaneous influence of 
a large number of factors. First of all, it is thought of technological, metallurgical, structural and 
conditions of exploitation. In this paper, the selection of methodology for the rehabilitation of hydro-
mechanical equipment is presented based on the previously conducted assessment of state of 
equipment using the nondestructive testing methods. Repair welding, repair of damaged surfaces by 
cold metallization, corrections of existing structural solutions of metallic components in order to 
improve their technical characteristics and extend the service life are presented. 

Structural-Thermal Analysis of Welded Joints Using the ANSYS Workbench Platform 
F. Vlădulescu 
This paper presents a summary of a live demonstration for a numerical simulation of laser welding 
process using Ansys Workbench platform. The main steps of this simulation are: creating the 
geometric model, mesh generation, defining contacts, applying initial conditions and boundary 
conditions, defining thermal loads, general setting and solving the transient thermal analysis and finally 
the coupling of this analysis with a structural one to predict stresses due to the thermal field generated 
by the thermal analysis. After solving, the results are visualized and interpreted. 

Equal RESITANT to Wear Blades Used in Rough Exploitation Conditions 
D.T. Tihanov, D. Dinica, E.F. Binchiciu, H. Binchiciu 
The paper presents representative aspects of the blades and the characterisation of excavator blades, 
namely frontal loader in the quall resistance to wear version. In exploitation the active surfaces of the 
blades are subjected to wear through abrasion under high and medium pressure, combined with 
mechanical fatigue with variable cycles. Retiring the blades is determined by significant degradation of 
the side zones. The solution developed in order to confront the mentioned phenomena is of modular 
type, namely equipping the blades with intelligent protection and self-protection systems to wear, 
which are deposited by cladding with welding on the supports. The blades support is made out of low 
alloyed steel, which have a controlled hardness and are micro alloyed with boron. The rods used to 
develop the wear protection systems are type Fe-25%Cr-4%W-Ti-V-La which deposit layers that have 
a minimum hardness of 55HRC. The challenges solved are related to welding compatibility, in working 
conditions, of the base materials and the welding ones, through manual electric welding procedure 
and respective deformation due to residual tensions in the welded structure. 



The Infrared Thermography by Finite Element Method Applied to the Characterization of the 
Homogeneity of a Welded Pipe 
A. Eddazi, S. Belattar 
In this work, we are studying numerically the effect of the solder metal, used to collect two elements of 
a pipe, on the distribution of the surface temperature of the collected pipe. The analysis of the 
obtained results (such as thermograms and curves) can reveal the thermophysical quality of the used 
welding metal. The finite element method is used to solve the heat equation on the welded region. The 
thermal response of the specimen, which is subjected to a heat flux step, is presented and analyzed. 
The simulations results are presented in the form of surface thermographic images and temperature 
curves, to show the contrast in temperature due to the presence of the weld zone.  To better quantify 
the contrast induced by the presence of welding on temperature distribution we present the spatial 
variation of the temperature along a surface axis of the welded pipe. 

Composite Deposits Developed by Welding on Horizontal Mill Hammers 
E.F. Binchiciu, Tr. Fleşer, I. Voiculescu, V. Geanta 
The paper presents the concept of designing active hammer edges of horizontal mills for grinding 
tungsten carbide waste by making composite layers deposited by welding. The new generation of 
hammers is carried out on the principles of preventive and repetitive maintenance, by endowment with 
wear addition, predetermined as volume and geometric configuration, depending on the specific 
conditions of uninterrupted use for a period of time established for economic reasons. The main 
demands that affect the integrity of the active areas of grinding mills (high pressure abrasion wear, 
thermo-mechanical fatigue) generate both material losses and output from working rates, as well as 
excessive elongation of the support elements under the combined action of centripetal force and of the 
pressure exerted by the ground load. Under these conditions, the technically and economically 
optimized solution is to design the modular active elements in the form of easily assembled detachable 
components, made of a low alloy steel with average tear resistance (450-600MPa) on which we 
deposit by welding layers of composite austenitic steel, hardened by compression, so as to increase 
the lifetime of the hammers by up to 35% compared to the present solution, which can be upgraded up 
to 3 times for reuse. 

Re-Use of an Existing Steel Structure as Part of Sustainable Development 
A. Feier, A. Radomir, R. Băncilă 
The re-use of existing steel structures is an actual concept strongly correlated with sustainability. 
When old structures are not more able to fulfil the present needs, the re-use concept can give them a 
second life with regard to the sustainable concept of development.  The paper presents one typical 
example in this direction: the re – use of a former portal crane girder for a pedestrian bridge. Also 
some specific fatigue and welding aspects are presented. This concept can be applied also for other 
similar structures. 

Establishing the Dependence of Output Parameters Depending on Local Process Conditions 
for Friction Stir Welding of Pure Copper Plates 
A. Constantin, A. Boşneag, E. Niţu, L. Boţilă 
Welding copper and its alloys is usually difficult to achieve by conventional fusion welding processes 
because of high thermal diffusivity of the copper, which is at least 10 times higher than most steel 
alloys, in addition to this, there are the well-known disadvantages of conventional fusion welding 
represented by necessity of using alloying elements, a shielding gas and a clean surface. To 
overcome these inconveniences, Friction Stir Welding (FSW), a solid state joining process that relies 
on frictional heating and plastic deformation, is being explored as a feasible welding process. In order 
to achieve an increased welding speed and a reduction in tool wear, this process is assisted by 
another one (TIG) which generates and adds heat to the process. The research includes two 
experiments for the FSW process and one experiment for tungsten inert gas assisted FSW process.  
The process parameters that varied were the rotational speed of the tool [rpm] and the welding speed 
[mm/min] while the compressive force remained constant. The purpose of this paper is to correlate the 
evolution of temperature, tensile strength, elongation and microscopic aspect with the linear position 
on the joint (local process parameters) for each experimental case and then make comparisons 
between them, and to identify and present the set of process parameters that has the best mechanical 
properties for this material. 



Analysis and Correlation of Output Parameters versus Input Parameters for Friction Stir 
Welding of Three Dissimilar Aluminium Alloy 
A. Boşneag, M. A. Cosntantin, E. Niţu, C. Ciucă 
Friction Stir Welding, abbreviated FSW is a new and innovative joining process. This FSW is a solid-
state welding process with a lot of advantages to traditional arc welding, such as the following: uses a 
non-consumable tool, results of good mechanical properties, can use dissimilar materials, and have a 
low environmental impact. In first time, the FSW process was develop to join similar aluminum plates, 
and now, the technology was developed and the FSW process is used to weld a large area of 
materials similar or dissimilar. In this paper is presented an experimental study and the results of this 
experimental study which includes welding of three dissimilar aluminum alloy, with different chemical 
and mechanical properties. This three materials are: AA2024, AA6061 and AA7075 with a thickness of 
2 mm. After welding, the welding join and welding process will be analyzed considering: process 
temperature, microhardness, macrostructure and microstructure. 

Finite Element Analysis of Thermal Distributions in Dissimilar Friction Stir Welding of Copper 
and Aluminum Alloy 
M. Iordache, E. Niţu, C. Bădulescu, B. Radu, C. Ciucă 
Friction stir welding (FSW) is a welding method invented in order to join nonweldable high alloyed 
aluminum alloys. The solid-state nature of FSW offers advantages, including the good mechanical 
properties of the weld if correct welding parameters are used. Friction stir welding of aluminum (Al) 
and copper (Cu) is a joint of dissimilar materials of great interest because Al and Cu are two most 
common engineering materials widely used in the aerospace, transportation and electric power 
industries. In recent times the interest in FSW by overlay increased, especially with regard to the 
assembly of components and products in the aeronautical and automotive fields. The plastic and 
mechanical behaviour of the welding materials completely differs in the case of FSW by overlay 
compared to FSW by butt. In this work friction stir welding of the copper with aluminum alloy is 
analysed using the finite. A numerical model is developed in order to obtain the temperature 
distribution in the welded overlay joint during the welding operation. Three-dimensional FE model has 
been developed in ABAQUS/Explicit using the Coupled Eulerian Lagrangian method, the Johnson–
Cook material law and the Coulomb’s Law of friction.  

Fatigue Crack Propagation Limit Curves for S690QL and S960M High Strength Steels and their 
Welded Joints 
János Lukács, Ádám Dobosy, Marcell Gáspár 
The objective of the paper is to present the newest results of our complex research work. In order to 
determination and comparison of the fatigue resistance, fatigue crack growth tests were performed on 
different grades of S690QL quenched and tempered, and S960TM thermomechanically rolled high 
strength steels. 15 mm and 30 mm thick base materials were used for our investigations. Welded 
joints were made from these base materials, using gas metal arc welding with matching, 
overmatching, and undermatching filler metals. In the paper, the performance of the welding 
experiments will be presented, especially with the difficulties of the filler material selection; along with 
the results of the fatigue crack growth examinations executed on the base materials and its welded 
joints. Statistical aspects were applied both for the presenting of the possible locations of the cracks in 
the base materials and the welded joints and for the processing of the measured data. Furthermore, 
the results will be compared with each other, and the possibility of derivation of fatigue crack 
propagation limit curves will be referred.  

New Techniques for Joining by Riveting 
L. N. Boţilă, R. Cojocaru, C. Ciucă, I. A. Perianu 
The paper presents new techniques for joining of materials that are proposed for development by ISIM 
Timisoara. It shows the general considerations and preliminary results regarding two new methods of 
joining by riveting, methods that are based on friction processes: a joining process by riveting with 
hybrid effect, that means mechanical grip - friction stir welding and a joining process by friction 
riveting. Experiments for joining by riveting were carried out for couples of metallic materials (rivet and 
base materials) similar and dissimilar (aluminum alloys, steel, copper). There are presented conditions 
and requirements for the joining processes, how to form the riveted joint, positive results and limits of 
the application. Primary technical data on process principle, data on technological parameters, rivet 
configuration and influence factors have obtained. 



Reliability, Technological Risks and Maintenance Decisions 
Sandu Crasteti 
The paper presents, in a synthetic manner. some points of view regarding the necessity of a balanced 
approach to reliability and engineering risk. It presents some of the risk reduction principles applied in 
the processes of improving reliability and reducing risk (such as introducing redundancy) and some of 
the key principles for reducing the risk of failure that can be applied with success. One does have also 
in view that critical failures in many industries can have disastrous environmental and health 
consequences. Such failures entail loss of production for very long periods of time and extremely high 
costs of the intervention for repair. Consequently, for industries characterised by a high cost of failure, 
setting quantitative reliability requirements must be driven by the cost of failure. Failure rate modelling 
is relevant for reliability analysis and other disciplines that employ the notion of the failure rate or its 
equivalents. There are also presented considerations regarding the specific identification problems 
that can occur in a process of decision making, the benefits of improving decision making, how 
problem solving is related to decision making, why decision making is part of risk management, and 
the function of information in a decision-making system. 

The Influence of Mismatch Effect on the High Cycle Fatigue Resistance of High Strength Steels 
and their GMA Welded Joints 
Ádám Dobosy, Marcell Gáspár, János Lukács 
The objective of this article is to present the newest results of our research work related to the 
weldability and the high cycle fatigue resistance of advanced high strength steels. In order to 
determinate and compare the fatigue resistance, high cycle fatigue tests were performed on two 
strength categories (S690 and S960) of high strength steels, on quenched and tempered (Q+T), and 
on thermomechanical (TM) types, on base materials and their welded joints, and on different mismatch 
conditions (matching, undermatching, overmatching). Measured and analysed data about base 
materials and welded joints were compared and discussed. The planning and the optimization of 
welding technologies based on investigations under cyclic loading built upon large number of 
experiments and statistical evaluation of the results. Statistical approach was applied during the 
preparation and the evaluation of the investigations, which allowed the expansion of the results and 
increasing their reliability. The parameters of the high cycle fatigue design curves were calculated 
based on the Japanese testing methods (JSME S 002-1981) which uses 14 specimens. The article 
presents and evaluates the results, comparing with each other and with literary data. 

Economical Considerations over 3D Printing Components for Abrasive Water Jet Machinery 
Mircea Dorin Vasilescu, Tiberiu Aurel Vasilescu 
The purpose of this research is to analyse the technological and economical aspects of making 3D 
print pieces to produce functional parts and subassemblies for abrasive waterjet processing 
equipment. The authors of this paper intend to make a clarification on the technological and economic 
approaches of material that can be used to make such a reference in terms of economic efficiency and 
technology. In the paper are analysed all the aspects involved in generating the necessary elements 
on the mechanical side of them by FDM (Fused Deposition Modelling). The paper is structured in a 
five chapters in which it is presented in a logical order the analysis of the materials that can be used in 
the mentioned technological field, the technological parameters specific to the analysed process, the 
method of generating the parts and their realization from a practical point of view and presenting the 
main economic aspects that involve the manufacturing costs of specific parts through 3D printing 
technology for components of water jet processing equipment with suspension abrasive media. 

Fracture Toughness in the Transition Temperature Region 
E. Džindo, Z. Radaković, B. Petrovski, S. Tadić, S. Petronić, S. Sedmak, B. Đorđević 
The steels fracture toughness was measured at two different temperature T = - 60°C and T = -90°C, at 
v=0.02 mm/min and v=0.5mm/min. The following steels:  CrMoV, 20MnMoNi55, A533B and A508 
were tested with three different sizes of CT specimens 50 and 100 and 200. Those steels are 
weldable, although the authors investigated the fracture behaviour of base material. In order to satisfy 
statistical analyses, a large number of specimens were tested. Fracture behaviour has turned out to be 
typical, S-shaped curve for transitional fracture at low temperatures. Apart from the other variables, 
specimen’s width significantly affects measured toughness. Smaller specimens, CT50, might be 
considered of upper bound reliability while the CT200 specimens were shown to be the most 
conservative. In this way it has been shown that wider specimens are more reliable in a fracture 
assessment of the examined steels. In this paper, the fracture probabilities of specimens in function of 



fracture toughness were determined as well, and it could be concluded that the widest specimens are 
the most likely to be broken for the same values of the fracture toughness. 

New Joining Techniques for the Production of the Electrical Components in the Automotive 
Industry 
R. Cojocaru, C. Ciucă, L. N. Boţilă, V. Verbiţchi, I. A. Perianu 
In the paper are presented some preliminary results regarding the possibilities of using of the friction 
stir welding process(FSW) and FSW assisted with TIG (FSW – TIG) welding for joining of the electrical 
components in the automotive industry. Couples of dissimilar materials approached in experiments 
were Aluminium EN AW 1200 and Copper Cu99, with thicknesses in conformity with real cases in the 
production process. The results obtained for butt welding an overlap welding of different thicknesses of 
materials (aluminium thickness s1 = 2mm and copper thickness s2 = 5mm) are presented. There are 
some general conclusions regarding the possibilities of joining the two materials under the specified 
conditions 

Functional Layers of Aluminium Alloy on Steel Made by Alternative Friction Processes, for 
Elements of Metal Structures 
L. N. López De Lacalle, G. Urbikain Pelayo, I. Azkona, V. Verbiţchi, R. Cojocaru, L.N. Boţilă, C. Ciucă, 
I.A. Perianu 
Coating of steel with aluminium alloy is needed for the execution of a functional layer for 
corrosion protection. Some experiments have been performed on square-section tubes (50 mm x 
50 mm) of S235 steel, according to EN 10 025, to be coated with 1 mm thick sheets of EN AW 
5754 aluminium alloy that have been previously bended as U shaped profiles. A new 
experimental model of specialized equipment has been used for certain experiments to make 
these functional layers of aluminium alloy on steel. Firstly, friction drilling and threading by form 
tapping, followed by screws-mounting without nuts have been used to make such joints. Several 
holes have been executed by a Ø4.3 friction drilling tool, then an M5 form tap was used for 
threading. For friction drilling, tools with 90% tungsten carbide content and 1 micron grain size 
were applied. By threading, TiN coated form taps have been used. Secondly, overlap friction stir 
welding (FSW) has been applied, to make a functional layer of aluminium alloy on a 50 mm x 50 
mm S235 steel tube. The wings of the U profiles were overlapped. A quenched FSW tool, own-
made of C 45 grade steel, EN 10083, has been used for these joining tests. The joining 
parameters are mentioned for each process. The run of each joining process is described and 
the joint test samples are presented. The appearance of the screw-mounted functional layers is 
appropriate. The metallographic analysis has revealed adequate form of the burr formed below 
the hole. The burr height is 2.5 – 3.2 mm. The pattern of the M5 thread is appropriate. No defects 
have been detected on the holes and threads. The appearance of the FSW functional layers is 
adequate. Metallographic analysis shows that FSW joints of the overlapped aluminium alloy 
sheets are adequate, because there is no gap between these sheets. There is only a narrow gap 
between the aluminium alloy bottom sheet and the wall of the steel tube, which proves an 
appropriate positioning of the two metals. No defects were detected, except for a weld flaw, as a 
small and isolated cavity, with a section less than 0.1 mm2, considered within the acceptance 
limit, according to EN 25239-5. The U shaped sheets of aluminium alloy are firmly fixed on the 
square steel tube, for both coating types. The mentioned processes are proposed to increase 
productivity in industrial technologies for series production. The processes addressed in this 
paper are more rapid than conventional processes. Adequate preparation of the parts to be 
welded, mechanization and automation allow repeatability and quality. The target applications 
are coated structure elements for devices, appliances, tools, welded structures or automobiles. 
The involved industrial areas of the applications are: manufacturing, electro-technique, 
construction and automotive industries. The presented processes are ecological, because they 
do not need lubricants or other toxic substances and do not produce chips or harmfull 
substances. 

Mathematical Modelling of Material Flow during Friction Stir Welding of Aluminium Alloys 
C. Ighisan, B. Radu, C. Ciucă 
The paper presents the results of a mathematical model of the material flow during Friction Stir 
Welding (FSW) of aluminium alloys using a Finite Element Analysis. The authors presented their work 
on a two-dimensional visco-plastic model, using User Define Functions (UDF) in a commercial CFD 
code (FLUENT). The model developed was validated by microstructural investigations on 



experimental FSW joints and by a comparative analysis of temperature distribution field of the 
experimental FSW joint and numerical simulated model. The results confirmed that the mathematical 
model describes with a good precision the material flow and temperature field during FSW process. 

Microstructural Characterization of the Friction Stir Welding (FSW) Joints from Dissimilar 
Metallic Aluminium – Copper Alloys 
B. Radu, I. Hulka, R.Cojocaru, C. Ciucă, L. Boţilă 
During Friction Stir Welding (FSW) process materials to be joined will be subject of intense mechanical 
and thermal processes, characteristic to this solid state welding process. As a result, the welded 
materials will suffer quick heating and cooling cycles that will be overlapping on large plastic 
deformation/flow of the materials, which will produce their phase and structural transformation as well 
as modification of their properties. The paper investigates the structural transformation of the materials 
and will analyse the influence between the FSW process and these transformations. 

Adhesion Strength Test Comparison for HVOF Nickel Chrome Powders on Steel Substrates 
and Layer Characterization 
M. Milgravis, I. A. Perianu, A. C. Murariu, A.V. Bîrdeanu 
Thermal sprayed nickel chrome powders are known as the best materials for combined wear and 
corrosion applications and represent a good alternative to hard chrome plating. The coating from these 
materials are resistant to wear abrasion, contact with hard surfaces, particle erosion, fretting and have 
excellent submerged saltwater corrosion resistance. The work in this paper is focused on determining 
the adhesion strength for nickel powders and structural characterization of the deposited layers using 
metallographic analysis. The adhesion strength testing was carried out in accordance with 
ASTM C633 procedure. During the experimental program, an investigation was also carried out for 
studying the effect of the HVOF process on the air quality while operating with the powders mentioned. 
Study showed 2 times higher adhesion strength of coating on structural steel substrates than stainless 
steel. Variations in regimes gave understanding about the most recommended thermal spraying 
parameters for Metco 5803 powder. 

The Influence of Laser Drilling Process on the Microstructural Changes of Nickel Based 
Superalloy  
S. Petronic, A. Milosavljevic, M. Burzic, O. Eric-Cekic, S. Polic, R. Jovicic 
Nimonic 263 is an alloy with superior mechanical strength and creep resistance at high temperatures 
and pressure, good formability, and corrosion and oxidation resistance. Due to their high beam density 
and very short pulses which reduces the heat affected zone (HAZ) Nd:YAG lasers are very suitable for 
materials drilling. In this paper, the Nimonic 263 sheets, thickness of 2 mm, are laser drilled with 
various parameters. The influence of laser drilling process on microstructural changes along with the 
geometrical characteristics are analysed and discussed.  

P91 Steel Simulated HAZ Behaviour at 600°C 
L. Milovic, B. Aleksic, S. Petronic, A. M.  Hemer, V. Aleksic 
The behavior of type IV cracks region in simulated heat affected zone (HAZ) of P91 steel at operation 
temperature of 600°C has been investigated. HAZ region where type IV failures may occurred have 
been studied in details. Results are reported on simulated 11x11x70 mm specimens tested at room 
and at operating temperature. The results of comparison of mechanical characteristics and 
microstructure have been analyzed using two types of simulated specimens: with post weld heat 
treatment (PWHT) and without PWHT. Precipitates at the grain boundaries in simulated type IV zone 
of HAZ exposed to subsequent PWHT have been found. It is further confirmed that PWHT is 
necessary for P91 steel weldment.  

Experimental Investigations on Spot Welded Built-Up Cold-Formed Steel Beams 
V. Ungureanu, I. Both, M. Burca, Ş. Benzar, T. H. Nguyen, C. Neagu 
Within the WELLFORMED research project, ongoing at the CEMSIG Research Center of the 
Politehnica University of Timisoara, a new technological solution was proposed for built-up beams 
made of corrugated steel sheets for the web and thin-walled cold-formed steel profiles for the flanges, 
connected by spot welding. The research project integrates an extensive experimental program on 
such beams, using full scale specimens, to demonstrate the feasibility of the proposed solutions and to 
assess their performance, followed by numerical simulations to characterize and optimize the 



connecting details. The present paper presents the results of a large experimental program, on small 
specimens subjected to shear, consisting of two or three layers of steel sheet connected by spot 
welding. 

Numerical Investigation of J-Integral on a Notched Pressure Vessel 
S. Tadić , A. Sedmak, R. Nikolić 
Finite elements analysis has been performed to compute a J-integral values in a notched pressure 
vessel. A semi-elliptical notch was introduced in a wall of cylindrical pressure vessel with aspect ratio 
of notch depth to wall thickness a/w = 1/6 to 5/6, where the wall thickness was 3 mm. Two cases were 
examined – inner and outer notch. Numerical examinations were revealed that outer notch has much 
higher values of J-integral (3-4 times), all other being the same, (i.e. inner pressure and dimensions of 
the notch). That was explained in terms of triaxality stress state in front of notch. Namely, it was shown 
that inner notch has positive triaxiality stress ratio and vice-versa, outer notch revealed highly negative 
hydrostatic stress component ahead the notch. In conclusion, Gurson flow rule seams to be more 
adequate in a pressure vessels stress analysis, rather than the classical von Mises approach. 

Metallic - Ceramic Combination of HVOF Deposited Layers for Corrosion Protection 
Applications 
A. V. Bîrdeanu, I. A. Perianu, C. Ciucă, C. Orha, M. Birdeanu 
The paper presents some preliminary results regarding the combining of metallic, Cr3C2-20(Ni 20Cr) 
and ceramic (TiO2) HVOF deposition of layers for corrosion protection applications. The deposited 
layers morphology was investigated by SEM and optical microscopy. The corrosion protection 
efficiency of the deposited layers was evaluated in 0.3M NaCl solution. The maximum corrosion 
protection efficiency was determined for the combination of layers using the carbide as the first layer 
although the inverse deposition order showed a small decrease. Depending on the main application 
(corrosion versus wear) one or the other are recommended. 
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