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Temperature influence on the silicon interlayer growth for amorphous carbon
films deposited on AISI 4140 steel by pulsed-DC PECVD
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Metallic interlayers containing Al, Cr, W, Ti or Si are commonly employed in order to

improve adherence of amorphous carbon (a-C) films on ferrous alloys. These

elements have tendency to react with carbon as compared with the substrate

material, forming more and stronger chemical bonds. There are several works

reporting the deposition of a nanometric Si interlayer between a-C and metallic

substrates for improving adhesion in PECVD process. The interlayer can be

deposited from different Si sources such as gaseous (silane) or liquids sources

(tetramethylsilane, tetraethoxysilane, hexamethyldisiloxan). Although the use of a Si

interlayer for improving the adhesion of a-C:H in ferrous alloys is well known, the

deposition processing parameters are not specified in most of the works, in particular

the temperature.

In this paper, a systematic study of the physical-chemical properties of the Si

interlayer at different deposition temperatures (100

o

C to 550

o

C) and its effect on the

adhesion of a- C:H thin films deposited by pulsed-DC PECVD on AISI 4140 combined

with electrostatic plasma confinement are reported. The in-depth Si profiles obtained

by glow discharge optical emission spectroscopy, Si atoms do not diffuse into the

ferrous alloys in the studied temperatures range. The thickness of the Si interlayer

evolution on the deposition temperature is analyzed. A transition temperature (~300

o

C) was found where a-C thin films is obtained without spallation, delamination, or

blistering deleterious effects. The improved adhesion is associated with the chemical

species formed on the Si interlayer. Finally, these findings and its relation with

temperature are presented and discussed.
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