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Residual Stress Estimated from Raman Shift of G Band in DLC Films
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The surface lubrication property due to higher hardness and excellent abrasion

resistance of Diamond-Like Carbon (DLC) films is closely related to not only the

adhesion strength of between film and substrate but also to the residual stress in DLC

films. Unfortunately owing to amorphous structure of DLC films, it is not possible to

use X-ray residual stress measurement.

In this work, we have prepared DLC films and then used nondestructive Raman

microprobe spectroscopy technique for residual stress measurements. The

plasma-based ion implantation and deposition (PBIID) method was used for the

coating of the DLC film on a thin glass substrate. Raman spectrum of DLC film was

classified into the C-C uniting band in 1,150 cm

-1

, D (Disorder) band and G (Graphite)

band. The phonon deformation potential of graphite and diamond was combined, and

the phonon deformation potential of DLC film was calculated. In previous research,

we obtained that the first relational expression was obtained between the residual

stress (σ

r

) in DLC film and the Raman shift (ω) of G band, σ

r 

= -565.6ω

0

-1

(ω-ω

0

). And

the possibility of the residual stress measurement in DLC film by Raman microprobe

spectroscopy was found.

Then we examined the Raman shift of graphite band (G band) belonged to a graphite

structure in DLC film deposited with mixed gas of acetylene and toluene and the

relation to the residual stress. As a result, even for the mixed gas of acetylene and

toluene, the first relational expression was obtained between the residual stress in

DLC film and the Raman shift of G band. The stress constant obtained from the

Raman shift of G band was larger to use acetylene gas than that of toluene gas.
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