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THE ELEMENTS COMPOSITION AND DISTRIBUTION BY DEPTH  

IN COVERINGS OBTAINED WITH THE USE OF ION-BEAM  

ASSISTED TITANIUM AND SILICON DEPOSITION ON STEEL 40X 

Thin films were applied on steel 40X substrates on the basis of titanium and titanium with silicon 

using the method of the ion-assisted deposition in vacuum. Ion-assisted deposits were prepared using 

15 kV ions irradiation during the deposition on beryllium neutral fraction generated from vacuum arc 

plasma. The density of ionic current at the deposition of the covering has changed in the range of 3 to 5 µA/cm2, 

and the ion flow has changed in the range of 1 ⋅ 1016 to 6 ⋅ 1016 cm–2. The deposition of the covering has 

occurred at the vacuum in the working chamber ~10–2 Pa. For additional control of the elemental com-

position of the coating deposited on the target, beryllium witness samples were used. 

Rutherford back scattering and computer simulation RUMP code, and resonant nuclear reactions, 

and method of resonant elastic scattering of helium ions were applied to investigate the elemental com-

position and distribution of elements along the depth of the formed covering. 

With the help of independent and complementary methods it was found that the covering composi-

tion includes atoms of the deposited material (10–30 at. %), atoms of Fe from the substrate (20–30 at. 

%), atoms of technological impurity oxygen (10–30 at. %) and carbon (5–10 at. %). 

Key words: ion-beam assisted deposition, steel, thin film, beryllium, titanium, silicon. 
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