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Deposited on CoCrMo Alloy

TAN Di"*?*, DAI Ming—jiang®, LIN Song-sheng’, HU Fang’, ZHOU Hong-ming', ZHAO Qi*
(1. School of Material Science and Engineering, Central South University, Changsha 410083; 2. New Materi-

al Department, Guangzhou Research Institute of Non—Ferrous Metals, Guangzhou 510651)

Abstract: W-DLC films and Ti-DLC films were deposited on CoCrMo alloy by unbalanced magnetron sput-
tering (UMS) combined with ion source technique. Mechanical properties were evaluated by Knoop micro-
hardness tester, scratching tester, friction and wear tester, and Micro—XAM-3D morphology tester, respec-
tively. The wear morphologies of DLC films and CoCrMo substrate were analyzed by SEM. Besides, the wear
mechanisms were investigated carefully. The results show that the two types of films have typical characteris-
tics of DLC films. The microhardness, adhesion and tribological performance of the W-DLC film are better
than that of the Ti-DLC film and more suitable for surface strengthening on CoCrMo alloy. The wear mecha-
nisms of the CoCrMo substrate are adhesive and abrasive wear. However, the sliding wear plays a main role in
Ti-DLC and W-DLC films and combined a little abrasive wear. The friction coefficient of CoCrMo alloy is re-
duced from 0. 578 to below 0. 2, and the wear rate decreases by two orders after being coated with DLC films
which significantly improves the tribological performance of CoCrMo alloy.
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% 1 CoCrMo EEM K 5 (RESHSH/ %)
Table 1 Element of the CoCrMo substrate (w/ %)

Element Cr Mo Ni Mn Si C Other Co

Content 28.5 5.7 0.96 0.5 0.40.270.085 Bal
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Fig. 1 Raman spectrum of the Ti-DLC film and W-DLC

film
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Table 2 Thickness, microhardness and adhesion of the W -
DLC film and Ti-DLC film

Thickness/ Microhardness/  Adhesion/

Films
pm GPa N
W-DLC 1. 89 15. 64 27.8
Ti-DLC 1. 89 10. 96 15.3
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Fig. 2 Scratches morphologies of the DLC films
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Fig. 3 Friction coefficient of the CoCrMo substrate, W —
DLC film and Ti-DLC film
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Fig. 4 Wear rate of the CoCrMo substrate, Ti-DLC film
and W-DLC film
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Fig. 5 Wear scar morphologies of the CoCrMo alloy after

wearing for 1 h

RIARBHRS AT (RFHTE/ %)

Table 3 Element content of zone A (a/%)

Element O Cr Co Mo Si Other

Content 61.94 12.5 20.51 1.56 3.52 Bal.
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Fig. 6 Morphologies of the Ti—DLC film after wearing for 1 h
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