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((EJ» Summary

ﬂthis research, the effect of annealing temperature of thin films of chromium and titanium on some structural and mechanical properties of \
samples of medium carbon steel CK35 with a thickness of 120 nm was studied. Where series of samples were prepared that were deposited by PVD

by electron beam technology, where the heat treatment (annealing) process was carried out at (200° C) (400° C), (700° C), (900° C) in order to

stimulate the carbon diffusion process to the surface and activate the reaction between Carbon The surface layers of the carbon steel used and the

thin films that were deposited. To study these samples, several tests were conducted, including:

1- Analysis of the chemical composition of the steel samples used.

2-Roughness test.

3-EDX and SEM.

4- Atomic force microscope (AFM).

5- Surface hardness test.

Elemental analysis and elemental analysis (EDX) and atomic force microscopy showed that the films were deposited in a homogeneous and dense
manner, and the growth of grains with increasing annealing temperature. Chromium carbides and titanium carbide are formed, and the amount of
carbide formed is proportional to the annealing temperature, and the phase transition temperature Fey—Fea has been observed in the samples
deposited by elements that raise the Fea field such as titanium, and at high temperatures it has been observed that titanium oxide and Chromium
oxide and iron oxide.

It was also found that the higher the annealing temperatures, the greater the diffusion of the elements included in the composition of the carbon
steel used, taking into account the longitudinal expansion factor of each of the carbon steel used and the thin films of titanium and chrome
deposited.

As for the results of the hardness test, it showed an increase in it in the first stages with the increase in the amount of titanium carbide and formed

chromium; According to the annealing temperature, the observed decrease in hardness in the later stages is due to the diffusion of manganese in
the surface layers.
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