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Abstract

In this research, we studied effect of titanium carbide films that were
deposited on mild carbon steel (0.34% C) on some structural and mechanical
properties. The thin film thick was 0.2 um. Three series of samples were
prepared in a magnetic sputtering at different parameters of pressure, capacity
and current intensity to activate the interaction between the carbon of the
surface layers of carbon steel used and the thin titanium films treated with the
vacuum. Temperature (400°C), (700°C), (900°C) to increse the spread of
carbon to the surface. To study these samples, several methods and
techniques were used, including:

1- X-ray diffraction.

2- Scanning electron microscopy.

3- micro- hardness test.

EDX and X-ray diffraction demonstrated that titanium carbide formation and
growth were caused by the spread of carbon in the samples to thin surface
films by the process of annealing. The amount of titanium carbide formed is
proportional to the temperature of the annealing, and the temperature of the

phase transform Fey—Feq was observed in the sediment samples by the

elements that raise the titanium, and at high temperatures the formation of
titanium oxide and iron oxide was observed.

It was also found that at the higher temperature of the annealing, the greater
the spread of elements in the structure of carbon steel used.
The results of the hardness test showed an increase in the early stages with
the increase in the amount of titanium carbide formed; according to the
temperature of the annealing, the decrease observed in the severity in the
some stages due to the spread of manganese in the surface layers and the
growth of oxides

13
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