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ABSTRACT: The work aims to compare the structure, plastic toughness, bonding ability and tribological property of TiAICN

and TiAIN coatings. The coatings were deposited by multi-arc ion plating. The micromorphology, element composition and

crystal phases of the coatings were studied by scanning electron microscope (SEM), X-ray diffractometer (XRD) and X-ray

photoelectron spectroscopy (XPS). The composition, hardness, plastic toughness, bonding ability and tribological property of the

coatings were studied by nanoindentation, nanoscratch, scratch test and friction wear experiments. The results show that both

surfaces are uniform and compact, with obvious columnar crystal structure. The hardness of TiAIN coating (29.4+2.2) GPa was
higher than that of TIAICN coating (22.5+1.1) GPa. The H/E, H*/E™, plastic toughness and bonding ability of the TIAICN
coating were better than TiAIN coating. The friction coefficients of TiAIN and TiAICN coatings were 0.80 and 0.38 in

atmospheric environment, respectively, and the friction coefficient of TiAICN coating was much lower than TiAIN. The wear

rate of TiAIN and TiAICN was 1.4x10° mm*/(N-m) and 9.1x10"® mm*/(N-m), respectively. The TiAICN coating had a lower

wear rate. The incorporation of carbon can significantly improve the plastic toughness and tribological property of TiAICN

coating. This was mainly due to the excellent deformation resistance of TIAICN coating, and the lubricating effect of amorphous

carbon.

KEY WORDS: ion plating; TiAICN; TiAIN; structure; hardness; bonding ability; friction wear
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BHFTIEE I HAC 250w , FREOE IS 1385 4 51
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Fig.1 Cross-section (a) and surface (b) morphologies of TiAIN coating and TiAICN coating
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Fig.2 XRD patterns of TiAIN coating and TiAICN coating
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Fig.5 Hardness, elastic modulus, H/E and H>/E** of the TiAIN coating and TiAICN coating
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AE/%

0 20 40 60 80 100
F/N
8 TiAIN IRJZHI TIAICN W2 BRI 55
VAR G745 5 It 28 6 o )22 1
Fig.8 The variation of scratch morphologies and
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Fig.10 SEM images of wear track: a) TiAIN coating; b TiAICN coating
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Tab.1 EDS element composition of results of TiAIN and TiAICN coating in the marked of fig.10

at.%
Samples C N (0] Al Ti Si
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