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Abstract: MoS,, Ti/MoS,, Pb/MoS, and Pb-Ti/MoS, composite coatings were prepared by magnetron sputtering
system. The microstructure, mechanical and tribological properties of the coatings were investigated by various
analytical techniques, and the influences of doped Pb and Ti on the structure and mechanic properties of the MoS,
coatings were discussed. Results show that the structure of the Pb-Ti/MoS, composite coating was compact and dense,
the surface of the coating was smooth, and the hardness of the Pb-Ti/MoS, composite coating was higher than MoS,,

Ti/MoS, and Pb/MoS, composite coatings. The tribological properties of the MoS, coating under 75% RH and high
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vacuum was significant improved with the co-doped of Pb and Ti, and the wear rate of the coating under humidity and

vacuum environment were about 13% and 25% of pure MoS,, and this was lower than the single doped MoS, composite

coatings. The excellent tribological properties of the Pb-Ti/MoS, composite coating was ascribe to the compact

structure, high anti-oxidation and mechanic properties.
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Table 1 Parameters for fabrication process of the MoS,-
based composite coatings

. . Target current/A
Composite coating .
MoS, Ti Pb
MoS, 0.8 0 0
Ti/MoS, 0.8 0.55 0
Pb/MoS, 0.8 0 0.2
Pb-Ti/MoS, 0.8 0.2 0.18
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Table 2 The composition and FWHM values for (002) peak
of the MoS,-based composite coatings

Atomic fraction/%

Composite coating - FWHM (d6)
Mo Ti Pb Ng/Ny,

MosS, 61.8 382 0 0 1.62 2.18
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Pb-Ti/MoS, 56.5 354 18 63  1.60 5.28
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Fig. 1 XRD patterns of the MoS,-based composite coatings
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Fig. 2 Cross-sectional SEM micrographs of the MoS,-based composite coatings
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Fig. 3 AFM morphologies of the MoS,-based composite coatings
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Fig. 4 The hardness and elastic modulus and H/E value of the MoS,-based composite coatings
4 MoS 35 SR fRE AL . S A A H/E(H

FEBE, PRI JE b WV PR 058 T MoS, 38 52 6 % JBE 428 2 43
WAy BAAE 24050 B TR B SR A R e B S(a)
MoS, 3 & & HIRAE BiE FE (RHT5%) 55 T 1 BE 1 &
Hoth 2. M EIHR] UE AR5 2 MoS, B 7L E 4R T B
JEE Y AR B EL IR, FEWTEE2 000 o [l (1) BE4E R B4 N
0.12; ARG B R BT IH =1, 7£0.17~0.23 2 [H.
Ti/MoS, T JEL/E = i 2 1 PR 358 B e e IR EE 2 &

£, 7£0.0972 47, Ti/MoS, ¥ I [P I BE 5 R 345 28 T 12
BB R FITIN 2 5 5K B S A SR, TR
A B A ORI L, B RUE ZE Mo, (1) 48 Ak, 3 T 4
T VLI5S VR PR B R K B A A R R A R
Pb/MoS, 78 I (1] BE 45 22 40 5 T Ti/MoS, i ik, {H B A
F K 1B 24 MoS, H fI5, Pb/MoS, 7 i frIMI% BE 45 R 515 32
T HART BB A, 3R KB TR A\

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



% 6 3

ik, A5 WS UL . KA iy AL s 2R A 713

Fig. 5 The friction coefficient of the MoS,-based composite coatings under RH 75% as a function of cycles, and the corresponding
average wear rate
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Fig. 6 OM micrographs of wear traces of the MoS,-based composite coatings after 20 000 cycles of sliding under 75% RH
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Fig. 7 The friction coefficient of the MoS,-based composite coatings under high vacuum as a function of cycles,
and the corresponding average wear rate
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Fig. 8 OM micrographs of the wear scars of the MoS,-based composite coatings after 20 000 cycles of sliding under high vacuum
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Fig. 9 OM micrographs of the wear traces of the MoS,-based composite coatings after 20 000 cycles of sliding under high vacuum
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Fig. 10 The friction coefficient of the MoS,-based composite
coatings after storage in humid air environments measured
under high vacuum
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