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Abstract: MoS,/C composite films with Ti interlayer were prepared by direct current magnetron sputtering and high
power impulse magnetron sputtering, and the structure, composition and mechanical properties were characterized. The
tribological tests were carried out on a ball-on-disc tribometer, and results show that the friction coefficient and the wear
rate decreased regularly with an increasing load. The average friction coefficient was analyzed and fitted by Hertzian
contact model, combined with the wear tracks and wear scars observed by scanning electron microscopy. It is found that
the change in load resulted in a difference of the Hertzian contact area and the Hertzian contact pressure, which led to the
change of the friction coefficient. Wear products detected by Raman spectroscopy showed that different loads did not

cause the different graphitization degree of amorphous carbon. Microstructure of the transfer film analyzed by
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transmission electron microscopy showed that the transfer film was finely-aligned MoS, with basal plane in parallel to

the shearing direction, which had a lower shear strength at higher loads and thus resulted in a low coefficient of friction.

Based on the results of the experimental verification with the loads varied from high to low in the same tribological

conditions, it can be concluded Hertzian contact accounted for a low coefficient of friction at high loads.
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Table 1 Deposition process parameters of MoS,/C composite film
Procedure Ar flow/sccm Bias/V Parameters of HiPIMS Time/min
Etching 80 =350 20
Ti Layer 50 -200 DC: 1 A, PW: 200 ps PV: 750 V, PF: 100 Hz 20
MoS,/C/Ti 50 -200 DC: 1 A, PW: 200 ps PV: 750 V, PF: 100 Hz 5
MoS,/C 50 -200 DC: 1A 180
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Fig. 1 Cross-section SEM images of MoS,/C composite film
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Table 2 The composition and mechanical properties of MoS,/C composite film

Atomic fraction/% .
Sample S/Mo ratio
C Mo S O

Elastic Modulus/GPa

Hardness/GPa Thickness/pm

MoS,/C 4473 20.81 3023 343 1.45

823 7.0 1.5
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Fig. 2 Raman spectrum of MoS,/C composite film
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Fig. 3 (a) Friction curve and (b) average wear rates of
MoS,/C composite film under different loads
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Fig. 4 SEM micrographs of the wear tracks under different loads
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Table 3 Raman fitting results of transfer film under different load and as-deposited film

Normal load /N D peak Position/cm™ D peak FWHM/cm™' G peak Position/cm” G peak FWHW/cm ' I/l
As-deposited 1382 332 1540 145 1.612
5 1381 163 1580 100 2.01

10 1383 232 1578 116 1.98

15 1385 218 1580 109 2.12

20 1372 157 1574 115 2.07

25 1380 209 1580 106 2.03

Fig. 9 Cross-section TEM micrograph of transfer film under
10 N load
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