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4 % & Fe-80, TiC-35, Cr-2, Mo-2, C-1), 40CrNiMo
(B4 4353, Si-0.25, Mn-0.70, C-0.41, Cr-0.82, Ni-
1.45, Mo-0.18, Fe-96.19). & NI AT BT, LI
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NANOINDENTATION AND NANOSCRATCH MEASUREMENTS ON
SUB-MICRON TIN COATINGS Y

Zhang Taihua Huan Yong
(State Key Laboratory of Nonlinear Mechanics (LNM), Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100080, China)

Wang Xiulan
(Beijing Research Institute of Aerospace Materials & Technology, Beijing 100076, China)

Abstract Nanoindentation and nanoscratch studies were conducted on the TiN coatings with the thickness of
0.5um on GT35 and 40CrNiMo steels synthesized by vacuum magnetic-filtering arc plasma deposition to eval-
uate the adhesion between TiN coatings and steel substrates and tribological properties. The nanoindentation
studies showed that TiN/GT35 exhibited much greater load-carrying capacity compared to TiN/4CCrNiMo. The
hardness values measured for GT35, 40CrNiMo and TiN were approximately 11.5 GPa, 6.0 C:Pa and 30 GPa, re-
spectively, and the elastic moduli approximately 330 GPa, 210 GPa and 456 GPa, respectively. Manoscratch mea-
surements also showed that TiN/GT35 exhibited much egreaier wear rasistance compared to TiN/40CrNiMo.The
friction coeflicients of GT35, 40CrNiMo, TiN, orgaric coating were approximately 0.25, 0.45, 0.15, and 0.10
respectively. These studies demnonstrated that the GT35, which were stronger and more abrasion resistant than
40CrNiMo, is the better substrate for TilN coating. Nanoindentation and nanoscratch tests can provide more

information about the neer-surface elastic-plastic deformation, friction and wear properties.
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