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We report the study of fatigue improvement for power transmission equipment in, for example, automobiles. », We
coated DLC(Diamond-Like Carbon)on rollers of a rolling contact fatigue tester and carried out roller pitting tests. .
The results showed that the DLC coating improves the life of the rollers by more than two orders of magnitude. We
observed the metal structure under the DLC coating by optical microscopy, SEM (Scanning Electron Microscopy), and
TEM (Transmission Electron Microscopy), and confirmed that a major cause of fatigue damage was cracks and pitting
on a surface, caused by shearing force. We also found that metal nanocrystals were formed on the surface of the

sample that showed a long life in the roller pitting tests.

Probably that was caused by accumulation of plastic strain

from repeated stress. A small friction coefficient by the DLC coating reduced shearing force, suppressed fatigue

damage, and led to the formation of metal nanocrystals.
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Fig.1 Schematic illustration of experimental apparatus for
P-CVD chamber.
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Fig.3 Raman spectra of DLC film formed by P-CVD,
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Fig.5 Cross sectional optical micrographs of rolling contact
surface after cycle test (a) non-contact, (b) film thick-
ness 1 um, large roller coated, 3.0 GPa, (c) film thick-
ness 1 um, large roller non-coated, 3.5 GPa, (d) film
thickness 1 ym, large roller non-coated, 3.0 GPa.

s

Fig. 6 Cross sectional SEM microstructures of rolling contact
surface after cycle test (a) non-contact, (b) film thick-
ness 1 um, large roller coated, 3.0 GPa, (c) film thick-
ness 1 um, large roller non-coated, 3.5GPa, (d) film
thickness 1 um, large roller non-coated, 3.0 GPa.
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Table 1 Micro-Vickers hardness (Hv)
distribution from surface.

Depth(um) 15 20 30
SampleA 701 710 710
SampleB 695 695 692
SampleC 628 657 660
SampleD 638 668 658

Fig.7 Cross sectional optical micrographs of crack and micro-
Vickers hardness (Hv).
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Fig.8 Cross sectional TEM image and SAD patterns for sample C (film thickness 1 xm, large roller non-coated, 3.5
GPa) ; (a) bright-field image, (b) SAD patterns, (c) dark-field image.
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Fig.9 Cross sectional TEM image and SAD patterns for sample D (film thickness 1 xzm, large roller non-coated, 3.0
GPa) ; (a) bright-field image, (b) SAD patterns, (c) dark-field image.
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