
Achievements
 

Phase 1/2006: Theoretical   foundation and actual developments regarding material 
and technologies for surface engineering

Activity 1.1 Technical documentation regarding the particularities
of materials obtained trough electron beam and laser beam melting deposition; 
equipment acquisition. From this activity, performed by CO, resulted new knowledge about 

the particularities of the materials obtained by electron beam and laser melting. The specific 

equipment were been acquisited and checked on delivery. 

The approach of the field regarding new materials and multifunctional micro-layers with 

improved characteristics concerning the tribologic loading and cavitational errosion by 

deposition on the sublayers from titanium alloys, aluminium alloys, etc. is one of priorities in 

the european programs PC 6 and PC 7. The obtaining of the new advanced materials, 

different sublayers and process parameters optimization are very important in the 

development of the surface engineering. Also, the results dissemination has a significative 

role in the field of scientific knowledge. The multifunctional micro-layers can be obtained using 

the ceramic materials, introduced between the surface layers, by melting deposition with 

concentrate energy sources. The ceramics based on oxides (Al, Mg, Si) crystallize at 

solidification in a specific way, forming the binary or ternary compounds.

The thermal processing by electron beam is based on the kinetic energy 

transformation in the thermal energy, after the beam impact with the material to be processed.

The specialized electron guns are used for evaporation and melting  operations. They 

can be placed inside or outside the work room. Generally, these types of electron guns have 

small power, for example 1….12 kW, and use deflected beams at 90º; 180º or 270º. The 

deflection is made under the action of the electrostatic or electromagnetic field.

The thermal processing by laser beam action is made at the energy levels under the 

melting or evaporation point, to avoid the surface damaging (103 – 104 W/cm2). The material 

behaviour to laser beam action is depending on the wave length of the incident radiation, the 

material properties and the characteristics of the laser beam.
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Activity 1.2 Theoretical foundation for surfacing trough plasma
transfer arc welding; equipment acquisition. In this phase, performed by the partner P1, 

was realised a documentation activity concerning the deposition process by plasma transfer 

arc. 

The surfacing process with powders, in plasma transfer arc, uses two thermal sources 

(electric arc), which can be independent controlled. They have two power sources, one for 

electric arc stability (pilot-arc) and another as thermal source for welding (transferred arc). 

Because, generally, the constructive solutions of the plasma generators make the 

object of one patent, the equipment manufacturers use specific constructive elements. So, in 

the industrial practice, there are usually, two ways to introduce the powders in the arc, which 

determine the type of constructive solution.

Using the powders, the process of consumables selection is more flexible that the case 

of wires using. The consumables are hard alloys, metallic and non-metallic compounds with 

high hardness, and special materials. The hard alloys can be based on Fe, Ni, Co, Al and Cu.

Activity 1.3 Informative bringing up to date regarding new
materials for correlated surfacing deposition procedures. In this phase, performed by 

partner P2, the main new materials in correlation with modern deposition processes are 

presented. 

The commercial products surfaces made from new materials, specially from titanium 

and its alloys, have a low wear resistance. For example, titanium surfaces in contact with 

other surfaces are damaged very much, in the case of the slippery contact with friction. Also, 

for light loading and short movements, the entire piece surface can suffer scratches or 

damages. 

This is owing to the wear process, when the surface micro-roughnesses have the tendency to 

be welded together. In this case, if the movement goes on, the obtained joint will be breaked.

LASFORM process was developped to solve some problems regarding the products 

design quality. LASFORM is based on the opposite process in comparison with mechanical 

processing. So, instead of material extraction to obtain a certain shape, LASFORM uses the 

material addition for the same aim. The result is a likewise shape with the final product. 

In the case of titanium and its alloys, on the titanium support a powder is deposited. 

The aim of this deposition is to feed with some elements the titanium surface.So, by high 

power laser, the common melting of the titanium support and the powder is performed. 
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The consumables used in the technological processes to obtain resistant surfaces to 

wear and cavitational errosion have been recorded in a data base, made in ACCESS 

program. This construction is very easy to understand, to follow and to use.

The partner P2 has made the necessary material acquisitions.

Activity1.4 Theoretical foundation documentation regarding
surfacing with amorphous materials obtained by fast solidification; equipment 
acquisition. This phase was performed by partner P3, which made a documentation 

concerning the amorphous materials producing. Also, the possibility to make the metal 

surfacing with these materials was analysed. 

The methods and metallurgical manufacturing processes were been developped in the 

thermodynamic non-equilibrium conditions, to obtain the metallic materials with out-of-

equilibrium structures. These materials must have physical and chemical improved properties. 

The most used processes are based on the high and ultra-high speed processing of the 

metallic materials, in different states, as liquid, half-liquid or solid.

The high and ultra-high speed solidification of the metallic alloys is one of the most 

„clean” metallurgical processes. These technologies involve only the melted material 

elaboration. After this, by solidification, the final product is obtained. Using the ultra-high 

speed solidification technologies to obtain metallic materials, the energy consumption is very 

low.

Partner P3 has made the proposed equipment acquisition. 

The scientific level of the works made by the partners was very high

and the specific problems regarding the deposition processes to obtain the new performant 

materials using the concentrate energy sources were been reached. 

The obtained results allowed to define the next steps in the research program, 

including the study of the main heating and cooling processes, and the elaboration methods 

of the new materials with high structural and mechanical characteristics.

The achieved indicators by all the partners were the same with the proposed indicators 

in the Achievement plan of the project. The main obtained results have been presented, in 

extenso, in the Research Report, performed by every partner.
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