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Growth and microstructure of CrTIAICN multi-composite thin films

LIN Song-sheng, DAI Ming-jiang, ZHU Xia-gao, LI Hong-wu, HOU Hui-jun,
LIN Kai-sheng, KUANG Min, DAI Da-huang

(Institute of Surface Engineering, Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510651, China)

Abstract: CrTiAIN multi-composite hard films were deposited by ion beam assisted reactive mid-frequency magnetron
sputtering. Auger electron spectroscopy, transmission electron microscopy, X-ray diffractometry and microhardness tester
were used to investigate the interface, interlayer, microstructure and composition of the multi-composite hard films. The
results show that the multi-composite hard films contain multilayer gradient structure that coincides with the designed
structure of substrate/Cr/CrN/CrTiAIN/CrTiAICN, the composition distribution changes gradually between the interface

in interlayer. The hard films exhibit good comprehensive performance with micro-hardness of 26.31 GPa, adhesion

strength of 80 N and friction coefficient of 0.113.
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Fig.2 AES spectra of interlayer elements along depth distribution
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B3 CrTiAICN/Si #Ifi¥) TEM
Fig.3 Sectional image of CrTiAICN films/Si(TEM)
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Fig.4 TEM image of interface of Si and transition layer
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Fig.5 TEM image of interface of transition layer
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Fig.6 TEM image of interface of films
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Fig.7 XRD patterns of CrTiAICN films

1 B XRD S8
Table 1 XRD patterns of films

. 111y (200)
Film - -
20/(°) dIA 20/(°) dIA
CrTIAICN 37324 24072 43.100  2.097 1
CrNY 37.601  2.3902 43.694  2.070 0
TiND 36.803  2.4400 42.609  2.1200
AIND 38.563  2.3346 44809  2.0226
) (220) (311)
Film
20/(°) dIA 20/(%) diA
CrTiAICN  63.804 14576 63.804 14576
CrNY 63.507 1.4637 63.507  1.4637
TiNY 61978  1.4960 61.978  1.496 0
AINY 65244 14300 65244  1.4300
1) Data from JCPDS cards
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Fig.8 Electron diffraction pattern of Si (100)
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Fig.9 Electron diffraction patterns of Cr layer
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Fig.10 Electron diffraction pattern of CrN layer
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Electron diffraction patterns of CrTiAIN film
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Fig.12 Electron diffraction patterns of CrTiAICN layer
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