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Preparation and properties of Ti/TiN/SiC functionally gradient films

on austenitic stainless steel
LI Heqin DU Zhi CHU Han-qi  NIE Zhu-hua
( School of Materials Science and Engineering Hefei University of Technology Heifei 230009 China)

Abstract: SiC film Ti/TiN bilayers and Ti/TiN/SiC functionally gradient films were prepared on austenitic stainless steel by magnetron
sputtering method. Crystallinity and microhardness of these films were analyzed by XRD and microhardness test and the surface and
sectional morphology were analyzed by AFM and SEM. The results show that the crystallinity of Ti/TiN bilayer films is the best and the
microhardness reaches the maximum value of 15. 6 GPa when the ratio of argon to nitrogen is 15: 15 which is used for the buffer layer of
Ti/TiN/SiC functionally gradient films. The crystallinity microhardness and surface quality of the Ti/TiN/SiC functionally gradient films
are better than those of SiC monolayer film.
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Table 1 Process parameters for Ti/TiN bilayer films

Sample 01 02 03 04
Working pressure/Pa 0.5 0.5 0.5 0.5
. Depositing time /min 20 20 20 20
] DC power/W 100 100 100 100
Ar/(0.17 x 1077 m*+s~") 30 30 30 30
Working pressure/Pa 1.5 1.5 1.5 1.5
TN Depositing time /min 40 40 40 40
' DC power /W 100 100 100 100
Ar: N, 15:15 15:10 15:5 15:1
Ti/TiN
SiC
Ti/TiN/SiC SiC
SiC o SiC
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Fig. 1 XRD patterns of Ti/TiN films prepared at
different ratio of argon to nitrogen
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Fig.2 Microhardness curve of Ti/TiN films prepared at 1200 L Fe | 7 Fe
different ratio of argon to nitrogen
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Fig.4 XRD patterns of SiC monolayer film and functionally

gradient films annealed at 900 “C under argon ambient

('a) monolayer film; ( b) functionally gradient films
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Fig.3 SEM micrograph showing sectional morphology of Ti/TiN
films when the ratio of argon to nitrogen is 15:15.
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Fig.5 Microhardness curves of SiC monolayer film and

functionally gradient films annealed at different temperatures
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Fig. 6 Photos of SiC monolayer film and functionally gradient

films  ( a) monolayer film; ( b) functionally gradient film
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Fig.7 AFM images of SiC monolayer film and functionally

gradient films annealed at 900 “C under argon ambient

('a) monolayer film; ( b) functionally gradient films
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Fig. 8 SEM micrograph showing sectional morphology of

Ti/TiN/SiC functionally gradient films
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