
CEEX 266 – Phase 2 - Development of new materials by modern 
deposition procedures 

The scientific, technological and industrial development, in the last 10 

years, imposed the elaboration of new materials, those properties must satisfy 

different exploitation conditions. For example, these materials must resist at 

high values of   static  and dynamic  mechanical  loading,  to  have guaranted 

corrosion characteristics  in corrosive environment at high temperature, etc. 

The research part of the paper is reffering to the new materials, which 

are wear and corrosion resistant, and can be obtained by modern deposition 

procedures.

In order to elaborate the preliminary technological variants of metallic

and non-metallic materials deposition, there were acquired, from abroad, three 

marks  of  materials: unalloyed  titanium (pure titanium),  low alloyed titanium 

(with Mo, Ni), high alloyed titanium (with Al, V).

The base material  (the  substrate)  determines  the layer  properties,  in 

accordance  with  two  elements:  the  fundamental  thermo-physical  material 

properties and the product geometry, for which the deposit layer is performed. 

The  mechanical  characteristics  of  the  substrate  are  very  important  in  the 

deposition procedure selection. The used deposition  procedures must assure 

the appropriate mechanical characteristics of the substrate (yield point Rp0,2, 

toughness,  corrosion  resistance,  etc.),  according  to  its  delivery  state.  The 

forming materials family is very large and their selection is determined by the 

real exploitation conditions, at first, and the economical situation, respectively. 

Secondly,  the  chemical  and  metallurgical  compatibility  problems  must  be 

solved by technological methods specific to the used deposition procedure of 

the functional layer. 

The  metallic  materials  are  most  used  materials  to  perform  the 

multifunctional  layers.  These materials  can  satisfy  the  different  exploitation 

conditions.  Among these conditions,  the most  important  are:  improving the 
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corrosion and wear resistance, increasing the oxidization resistance at high 

temperature, and assurance of the optical and biological properties.

Deposition by laser beam or electron beam, owing to the high energy 

density and beam accurate focusing, allows to apply the layers with different 

properties. So, under the laser or electron beam action, the melting pool is 

formed, having the desired chemical composition according with the selected 

metal.  By  beam  moving,  the  melting  pool  is  solidified  and  the  material 

deposited layer is formed. 

The  experimental  part of  the  paper  has  the  aim  to  elaborate  the 

preliminary  technological  variants  of  depositions,  made  on  titanium  and 

titanium alloys substrates.The melting experiments evinced the possibility to 

obtain the deposited layers with different depth and geometrical parameters 

(width and depth). 

The unalloyed titanium (Ti2), the low alloyed titanium (Ti – Mo – Al) and 

the  high alloyed titanium (Ti  – Al  - V) were subjected to the 8 variants of 

electron beam melting (R1…R8) and 7 variants of laser beam melting (C1…

C7). The differents depths of penetration were been obtained:

• maximum depth of 4.58 mm, in case of electron beam melting,

• maximum depth of 3.34 mm, in case of laser  beam melting.

The hardness values measured in the melted zones with the electron 

beam

didn’t were higher than the specific values of the titanium substrates:

• maximum 210 HV1, in case of the unalloyed titanium,

• maximum 240 HV1, in case of the low alloyed titanium,

• maximum 410 HV1, in case of high alloyed titanium.

The hardness values measured in the melted zones with the laser beam

evinced the significant differencies of hardness. So, in the case of high alloyed 

titanium, the hardness increased of 426 HV1 to 839 HV1, but no microcracks 

were been observed.
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There  been  performed  the  deposited  layers  of  the  crystalline  and 

amorphous  materials  by  modern  melting  procedures  (electron  beam,  laser 

beam) as:

• metallic powders mixtures (4 variants): Co + Ni; Ni + Mo; 

Mo +Sn; Mo + Co. In this case, no cracks were been observed on the

layers surfaces, with exception of the  high alloyed titanium, where fine holes 

and microcracks appeared.

• thermal sprayed metallic materials (3 variants): variant 1: wire

from Cr – Ni – Mn – Mo alloy, to improve the wear resistance; variant 2: wire 

from Cr – Ni – Mn – Mo alloy + wire from Cu – Al – Fe alloy, to improve the 

wear  and corrosion resistance;  variant  3:  wire  from Cu – Al  – Fe alloy,  to 

improve the generalized corrosion resistance. In all the cases, the deposited 

and  melted  layers  were  been  uniform.  No  defects,  as  cracks,  were  been 

observed. 

• amorphous materials (2 variants): amorphous material 1: 

Fe – Cr – Mn – Si – C –P; amorphous material 2: Fe – Cr – Mo – Si – C – P. 

The structural and mechanical characteristics of the obtained layers are better 

than  the  same  characteristics  of  the  titanium  substrate  (higher  hardness 

values, homogeneous  structures, etc.)

• metallic carbides deposited by plasma welding with transferred arc 

using  the  specific  parameters,  which  can  assure  the  forming  of  wolfram 

carbides layers,  avoiding the segregation and melting of these carbides.
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