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Potentiality of Oxygen doped a-SiC:H PACVD films for space tribological
applications

Laurent THOMAS

1

, Isabelle Bousquet

1

, Audrey Soum-Glaude

2

, Anne Laure Bourguère

1

, Hervé Glénat

1

.

1

PROMES/CNRS, Perpignan, France .

2

LPSC-CNRS IN2P3, Grenoble, France

thomas@univ-perp.fr

Due to their high hardness and low wear in different atmospheres, diamondlike (DLC :

a-C, a-C:H) films find applications in aeronautics, space and high precision mechanics,

but can be limited in use at high temperature or due to high compressive residual

stresses responsible for both their low crack resistance hence adhesion on metallic

alloys. Adding elements such as Silicon can extend their potential applications.

Amorphous hydrogenated silicon carbide based films (a-SiC:H) have been developed

as they can present high values of elastic modulus E (150(attainable wear # 2.10

-6

 mm

3

/N m) and possible low friction coefficients in dry air (0.1< µ < 0.6). Such films have

been obtained by PACVD of organosiliconized precursors such as Tetramethylsilane

(TMS) diluted in argon, in Low Frequency (n = 50 KHz) or dual Microwave (2.45

GHz)/Low frequency excited plasma devices. Comparisons between tribological tests

carried out in air and those performed under vacuum conditions points out the role

played by the transfer layer between the film and the antagonist in producing a low

friction coefficient. This transfer layer consists chiefly of silicon and oxygen (O/Si # 2),

whilst low quantities of carbon are also present. Low vacuum prevents any formation of

such material transfer leading to an increase of friction coefficient and wear. Such

observation led to introduce, directly into the coatings material, Si-O bonds through the

use of an additional precursor that contains silicon and oxygen (TMCTS :

tetraméthyl-cyclo-tetrasiloxane) in the TMS plasma. Different Ar/TMS/TMCTS plasma

mixtures have been tested for Si-O groups insertion in a-SiC:H based films. Optical

emission spectroscopy diagnostic has been used to characterize plasma process

chemistry, and to correlate observed bond carriers reacting with films surface during

film growth and their composition. It appears that Si-O bonds addition makes possible

to decrease the friction coefficient under vacuum conditions in comparison to air, while

keeping acceptable hardness, elastic modulus (H, E) and mechanical resistance under

load (H

3

/E

2

) of resulting a-Si:O:C:H coatings. Such surface treatments could be an

alternative to the well known MoS

2

 actually employed for space applications.
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