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Fig 1 Optical morphologies of indented surfaces of substrate

and TiN coating after microhardness test
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Fig 2 Load-unload curves and variations of hardness and

modulus with indentation depth
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Fig 3 Scratch depth-distance curves
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Fig 4 Normal/lateral load-seratch distance curves
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Fig & Friction coelficient-scratch distance curves of
9Cr18 and TiN/9Cr18
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Tribological Behavior of Plasma-Arc-Deposited TiN
Coating on a Stainless Steel

ZHANG Tai-hua', HUAN Yong', YANG Ye-min', WANG Xiu-lan®
(1. State Key Laboratory of Nenlinear Mechanics, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100080, China;
2. Beijing Research Institute of Aerospace Materials & Technology, Beijing 100076, China)

Abstract: TiN coating of 0. 5 pm thick was deposited on 9Cr18 steel by plasma arc deposition. The
mechanical and tribological behaviors of the coating were comparatively investigated with that of the steel
substrate by means of nanoindentation test and nanoscratch test. As the results, 9Cr18 steel and the TiN
coating thereon had nanchardness about § GPa and 38 GPa and elastic moduli about 25¢ GPa and 580 GPa,
respectively, which was determined by nanoindentation. The friction coefficients for the 9Crl8 steel
substrate and the TiN coating thereon were approximately 0. 4 and 0. 12, respectively, which were
determined by nanoscratch test. Therefore, the plasma-arc-deposited TiN coating could greatly improve the
load-carrying capacity and wear resistance of the 9Cri8 steel.
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