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Abstract

Two kinds of polished and unpolished freestanding films prepared by DC plasma CVD method were impacted
by SiC particles to understand erosion mechanism. Erosion damage caused by solid impact was characterized by sur-
face profilometer, scanning electron microscopy and Raman spectroscopy. Gradually decrease of surface roughness
and sharp reduction of crystallinity for unpolished CV1 films were observed with increasing erosion time. It was
found that smaller grains of the diamond were removed in early stage of erosion process and larger grains were
eroded with further impingement. By introduction of re-growth method on polished diamond, further understanding
of erosion mechanism was achieved. Most of the surface fractures were initiated at the grain boundary.
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Fig. 1. Schematic diagram of erosion rig.
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2. Experimental
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2.2. Erosion test
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Fig.2. Schematic diagram of
double disk method.
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Fig.3. Noneroded and eroded surfaces of unpolished freestanding diamond film:

a) noneroded, (b) 30 times, (c) 50 times, and (d) 80 times of erosion.
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3. Results and discussion
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Fig.4. SEM images of diamond surface
eroded for:
(a) 30 times,
{(b) 80 times.
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Fig.5. Roughness changes with number of
impacts on diamond surface.
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Fig.6. Raman spectrum of eroded

diamond surface.
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Fig. 7. SEM images of eroded and plasma etched

diamond.
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Fig.8. SEM images of re-grown surface of
(a) uneroded, and
(b) eroded diamond film.
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Fig.9. SEM images of fracture around
Diamond grain boundaries.
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Fig.10. SEM images of surface fracture
on mirror polished diamond.

4. Conclusion
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