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Abstract: The nanocomposites of graphene/MoS, (RGO/MoS,-1 and RGO/MoS,-2) of different morphological
structures were prepared by hydrothermal method. Their morphology, chemical composition and crystal structure were
examined by electron microscope, Raman, X-ray diffraction and thermogravimetric analysis. Furthermore, the
tribological properties of RGO/MoS,-1 and RGO/MoS,-2 in PAO-4 were tested by using an SRV-IV tribometer. Results
show that the interlayer spacing of RGO/MoS,-2 was larger than that of RGO/MoS,-1 because of the flower-like
structure, and RGO/MoS,-2 exhibited better tribological property. The characterization of the lubrication mechanism
was confirmed by Raman and X-ray photoelectron spectrometer, showing that the excellent tribological properties of

RGO/MoS, composite nano-additives were attributed to the synergistic effect of adsorption and tribochemical reactions.
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Fig. 1 Photographs of PAO-4 with RGO/MoS,-1, RGO/MoS,-2, RGO and MoS, before (a) and after (b) standing for 7 d
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Fig. 2 TEM (a, d), HRTEM (b, e) and FESEM (c, f) micrographs of the RGO/MoS,-1 and RGO/MoS,-2
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Fig. 3 (a) Raman spectra, (b) XRD patterns and (¢) TGA of RGO, MoS,, RGO/MoS,-1 and RGO/MoS,-2
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Fig. 4 Friction coefficients and wear volumes of the discs lubricated by PAO-4 plus 0, 0.5%, 1.0%, 1.5% and 2.0%
(a, b) RGO/MoS,-1 and (¢, d) RGO/MoS,-2 under 200 N, 25 Hz
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and RGO/MoS,-2 under the condition of (a) load ramp and (b) frequency ramp at RT
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Fig. 7 SEM micrographs of the wear scar surfaces lubricated by PAO-4 (a, a"), PAO plus 1% MoS, (b, b’), 1% RGO (c, ¢'),
1% RGO/MoS,-1 (d, d), 1% RGO/MoS,-2 (e, ¢') under 200 N, 25 C (a, b, ¢, d, e are x60, a’, b’, ¢’, d’, e’ are x500)
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Fig. 8 Raman spectra of wear scars lubricated by blank PAO-4
and the mixtures with 1% RGO/MoS,-1 and 1% RGO/MoS,-2
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Fig. 9 XPS spectra of (a) Cls, (b) Ols, (c) Fe2p, (d) S2p, (e¢) Mo3d of wear scars lubricated by
1% RGO/MoS,-1 and 1% RGO/MoS,-2
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Fig; 10, Diagram of lubrication mechanism
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