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The Effects of Surface Roughness on Wear-life
of DLC Coating in Dry Sliding
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Abstract — Dry sliding wear resistance of DLC coated silicon disk with different surface roughness has been
evaluated using a ball-on-disk sliding tester. It was found that the transfer layer formed on steel ball produced
a low friction regime and the formation of transfer layer was more active with increasing the substrate surface
roughness. Wear life of DLC coating was increased as increasing the real area of contact.

Key words — wear life, diamond-like carbon, surface roughness, transfer layer.
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Fig. 1. Schematic diagram of sliding wear tester.
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Fig. 2. The typical signal of friction coefficients signal
from sliding test with steel ball and DLC coated silicon
disk specimen (0.017 pm in surface roughness, R, and
0.12 pm in coating thickness).
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Fig. 3. SEM images of DLC coated silicon disks (R.
0.017 pm in surface roughness) sliding after (a) 90
cycles, (b) 600 cycles, and (c) 26000 cycles, and (d)
magnified image of (a).
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Fig. 4. SEM images of steel balls against DLC
coated silicon disks (R. 0.017 um surface roughness)
sliding after (a) 90 cycles, (b) 600 cycles, and (c)
26000 cycles with EDX analysis of marked area.
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Fig. 5. The coefficient of friction from sliding test with

DLC coated silicon disk (0.386 um in surface roughness

and 0.12 pm in coating thickness).
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Fig. 6. Worn surface of steel ball sliding against DLC
coated silicon disk (0.386 um in surface roughness)
sliding after 600 cycles, (a) worn surface, (b) magnified
image of (a), and (c), (d), (e) are EDX analysis result of
marked points.
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Fig. 7. The coefficient of friction from sliding test with
DLC coated silicon disks (0.057 um, 0.073 pm, and
0.166 um in surface roughness and 0.12 um in coating
thickness).
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Fig. 9. Schematic view of surface roughness variation

during the sliding with different substrate surface

roughness: (a) 0.057 pm, (b) 0.073 um, and (c) 0.386 pm.

Fig. 10. Worn surfaces of DLC coated silicon disk after
sliding with different substrate surface roughness: (a)
0.057 pm, (b) 0.073 m, and (c) 0.386 Lm.
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