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Abstract TiAlICrSiN/TiAIN coatings were prepared on different pretreated cemented carbides using arc ion
plating technology. The surface state of cemented carbide substrates and coating structure, mechanical properties
and bonding strength of the as-deposited coating were studied using scanning electron microscopy, X-ray
diffraction, nano-indentation and indentation methods. The results show that the surface of the polished cemented
carbide was very flat, with a surface roughness as low as 7.7 nm. Pickling treatment dissolved the Co phase in the
surface of the cemented carbide and exposed more hard phases, resulting in an increase in surface roughness. The
growth rate of TiAICrSiN/TiAIN coating on the pickled cemented carbide increased, with small grains, high
hardness and elastic modulus, but low hard modulus. Sandblasting treatment caused plastic deformation of the Co
phase and enveloped more hard phases, resulting in a significant increase in surface roughness. The growth rate of
TiAICrSIN/TiAIN coating on the sandblasted cemented carbide was slightly reduced, with coarse grains, low
hardness and elastic modulus, but high hard modulus. The hardness, elastic modulus, and the ratio of hardness to
elastic modulus of TiAICrSiN/TiAIN coating deposited on cemented carbide with duplex pretreatment of pickling
and sandblasting were between those of coatings by the two separate treatment methods.
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Fig. 1 Surface morphology and composition of cemented car-
bide substrates under different pretreatment. (a) Polish-
ing, (b) pickling, (c) sandblasting, (d) pickling+sand-
blasting
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Fig.2 3D morphology and surface roughness of cemented car-
bide substrates under different pretreatment methods.
(a) polishing, (b) pickling, (c) sandblasting, (d) pickling+
sandblasting
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Fig. 3 Cross-sectional and surface morphology of TiAlCrSiN/

3

TiAIN coatings on cemented carbides under different
pretreatment methods. (a) Polishing, (b) pickling, (c) sa-
ndblasting, (d) pickling+sandblasting
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Fig. 4 XRD patterns of TiAICrSiN/TiAIN coatings on cemented carbides under different pretreatment methods



276 Hoz= B 5 R g 5844
®1 ARBRGEGXTEREGERE TIAICSINTIAING A5 R B RE S DR JZ T B VA IR AT IR B, A

EBRRH R~ EHRIRR TR S
Tab. 1 Grain size, average lattice strain and residual stress of
TiAICrSiN/TiAIN coatings on cemented carbides under

different pretreatment methods

substrate pretreatment ~ grain size / average lattice residual stress /

method nm strain GPa
polishing 28.3 0.22% -0.94
pickling 19.1 0.13% -0.78
sandblasting 36.4 0.30% —-0.86
pickling + sandblasting 21.2 0.14% —0.48
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Fig. 5 Hardness, elastic modulus and the ratio of hardness to modulus of TiAICrSiN/TiAIN coatings on cemented carbides under dif-

ferent pretreatment methods
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