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Sprayed titanium interaction 

with substrate material
 

and interlayer influence 

onto titanium hydrogen saturation.
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Outline

1.Substrate structure condition influence onto 
the texture of the sprayed titanium film. 

2.Change of sprayed film structure condition as 
a result of hydrogen saturation.

3.Titanium-substrate interlayer formation.
4.Interlayer influence onto titanium interaction 

with hydrogen.
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Substrate condition
 

and the sprayed layer grain

Substrate amorphous structure Crystalline

 

face-centered cubic 
structure

 

of the substrate 
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Titanium sprayed film structure condition 
after hydrogen saturation
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Intermetallide and titanium hydrides formation.
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Equations

. The penetration depth 

h ~ 2 (Dt
 

)1/2

 

(1),

where: D

 

–

 

diffusion coefficient, 
t

 

–

 

time.
Temperature dependence of diffusion coefficient is determined by

 

the following 
expression:

D = Keff

 

Do exp (-ΔH/RT)                (2),
where: ΔH

 

–

 

activation energy,
Keff

 

–

 

coefficient, determined b the structure condition of the material.
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a

 

–perfectly plain surface of 
the substrate;

b

 

–

 

substrate with rough 
surface;

c

 

–

 

possible ways of hydrogen 
migration.

H0

 

–

 

original thickness of sprayed 
layer;

h

 

–

 

interaction layer (interlayer) 
thickness;

H1

 

–

 

original layer thickness on 
the asperity

 

side face;

RZ

 

–

 

asperity

 

height

 

(rough surface 
parameter).

“Substrate-sprayed layer”
 

boundary structure diagram.
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Hydrogen pressure isotherms
 

[2] 
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Conclusions
1.

 

Substrate structure condition determines the sprayed titanium  layer 
texture.

2.

 

Hydrogen saturation of the texture titanium film leads to texture hydride 
film formation.

3.

 

It is demonstrated that such effects as spraying temperature and

 

value of 
the substrate effective

 

surface have significant influence on the interlayer 
formation process in the  system of kovar

 

substrate-sprayed titanium.

4.

 

The interlayer influences the hydrogen pressure equilibrium

 

value upon 
sprayed and saturated titanium layer and, as a result, the process of the 
titanium film hydrogen saturation and hydrogen loss during thermal

 treatment.
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