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Abstract: AICrN is widely used as cutting tool coating because of its excellent mechanical properties. The doping of Mo and C is theoretically
feasible to improve the hardness and wear resistance of AICtN film, however, the effect of the combined effect of Mo and C elements on the
structure, mechanical properties and tribological properties of AICrN thin film still needs to be further explored. AICr(MoC)N films are grown

on cemented carbides and Si(100) surfaces by using a hybrid PVD apparatus (medium frequency magnetron sputtering and ion plating
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evaporation). SEM and XRD and EDS are applied to analyze the crystal structure, phase, and elemental composition of the films. The hardness,
tribological behavior, and wear track morphology are evaluated by nanoindentation tester, tribotester, and 3D profilometer, respectively. The
results indicate that as the current of the MoC mosaic target (with equal area for Mo and C) increases, Mo and C content increases. As MoC
target current reaches 2.5 A, Mo and C contents increase to around 14.6 at.% and 9.1 at.%, respectively. AICrMoCN films are composed of
-Mo,N and y-Mo,N phases, and the growth of the c-CrN phase changes from a high surface energy (111) plane to low surface energy (200)
plane with the increasing content of Mo and C. With the increase of Mo and C content, the film hardness increases and then decreases, and the
highest hardness of 3540.5 GPa is achieved by the film grown at the MoC target current of 1 A. As the MoC target current reaches 2.5 A, a
multilayer structure is observed in SEM images, during which the hardness of AICtMoCN film decreases to around 23 &1 GPa. In addition, the
compressive stress of the films decreases from 4.8+1 GPa to 2.240.1 GPa with the MoC target current increasing from 0 A to 2.5 A. The
doping of Mo and C favors the reduction of the friction coefficient of AICrN films compared to Mo and C free films, with increasing Mo and C
content showing a similar trend in the magnitude of the friction coefficient of the films. Lower wear rates for AICtMoCN films are obtained

when the SizN, counterpart is used as compared to Al,O;. A comparative analysis of the mechanical and tribological properties of AICtN films

at different Mo and C contents reveals the mechanism of Mo and C effects and provides guides to practical application scenarios.
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