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Load Dependence of the Friction Coefficient of Diamond-Like
Carbon Films

Kazutaka Kanda*, Masaki Hashimoto**, Toshiro Miyajima™* and Yoshiro Iwai***

The pin-on-plate friction test was carried out to clarify the mechanism of low friction coefficient of
diamond like carbon (DLC) films. DLC films were coated on test specimens by plasma assisted chemical
vapor deposition (PCVD) method, and unbalanced magnetron sputtering (UBMS) method. The hydrogen
content of former DLC was 14.5% and that of latter was 14.7%. The load on the pin was varied in the range
from 50gf to 400gf to measure the load dependency of the coefficient of friction.

As a result of friction test for the combination of non-coated SKH51 pin and DLC coated plate, it became
clear that the coefficient of friction tended to decrease with the increase of load. By the Raman spectrum
analysis, the debris adhered around the wear scar was assigned as worn-out mixture of DLC film and pin
materials. Generation of this material was presumed to be the cause of low coefficient of friction of DLC.
The coefficient of friction by the combination of DLC coated pin and DLC coated plate were lower than that
of non-coated pin and DLC coated plate. From these results, it was understood that wear products consisted

of only carbon materials was preferable to develop a low coefficient of friction.
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Table 1 Property of DLC coated test specimens

Specimen Coating Hydrogen Indentation
Composition
No. method content % | Hardness GPa
DLC-1 PCVD C:H 14.5 34.3
DLC-2 UBMS C:H 14.7 36.3

UBMS: Unbalanced magnetron sputtering

PCVD: Plasma assisted chemical vapor deposition
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Table 2 Experimental condition of the friction test

Load 50 ~400gf
Atmosphere Air

Sliding speed 1200 mm/min
Stroke 20.0 mm
Sampling frequency 20Hz
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Fig. 2 Load and time dependence of the friction coefficient of DLC-1
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Fig.3 Load and time dependence of the friction coefficient of DLC-2
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Fig. 4 Load dependence of the friction coefficient of DLC-1 and DLC-2
for the combination of DLC plate and SKH51 pin
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Fig. 5 Wear scar and debris appeared on the SKH51 pin after friction test with DLC-1
(left) and DLC-2 (right)
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Fig. 6 Raman spectrum of wear debris around the wear scar of pin specimen
after friction test with DLC-1 (left) and DLC-2 (right)
Upper spectrum shows raw spectrum, and lower one shows fitted data

to D-peak and G-peak after background subtraction
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Fig. 7 Coefficient of friction for the combination of DLC coated
pin and DLC coated plate
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