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Abstract: A series of diamond-like-carbon coatings (DLC) were deposited on top of YG8 cemented
carbides by direct current plasma enhanced chemical vapor deposition (DC-PECVD) in different sub-
strate negative bias voltage. Scanning electron microscopy., atomic force microscopy, roughness test-
er, micro-hardness tester, scratch tester, Raman spectroscopy, X-ray photoelectron spectroscopy
were used to study the composition, surface morphology, micro-hardness and interfacial adhesion per-
formance of the DLC coatings. The results show that the coatings’ surface morphology gradually be-
comes smooth and dense with the increasing of the substrate negative bias voltage. Meanwhile, the
number and size of particles decrease. The DLC coatings exhibit typical diamond-like characteristics
from Raman spectroscopy. The fraction belonging to sp® valence bond is approach to a maximum value
at 1000V and then decreases with the increase of the substrate negative bias voltage. The maximum
value of the sp® valence bond is determined to be about 67. 9%. Micro-hardness varying pattern is con-
sistent with sp’ content change low,sp’ content determines the micro-hardness of the DLC coatings.
Tons sputtering could lead to the decrease of the thickness when the substrate negative bias voltage in-
creases excessively. The best adhesive strength is gained among the coatings when the substrate nega-
tive bias voltage is near to 1100V,
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Fig. 1 Micrographs of samples with different negative bias voltages (a)800V;(b)1000V;(c)1200V
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