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[ Abstract ]

multi-target reactive magnetron sputtering in order to investigate the influence of silicon content on the microstructure and

A series of Ti-Si-N nano-composite thin films with different silicon content have been deposited by

properties of thin films. The microstructure, mechanical properties and high temperature properties were studied with
XRD, SEM and nanoindentation. The results show that it leads to grain refinement, hardness enhancement and improve-
ment of high temperature properties as the Si content increases. The grain size decreases sharply as the silicon content in-
creases at a silicon content of around 4% ~12% . The hardness remains at a high level at a Si content of 9% and above.
The films show a high oxidation resistance at Si content of 7% and above. The mechanisms of hardness enhancement and
improvement of oxidation resistance have been discussed.
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Figure 1 Si content (atomic percent) as function of Si power
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Figure 2 XRD patterns of Ti-Si-N thin film with different Si atomic percent

F| F 15§ 8/ 2% ( Scherre’s equation) ¥l p =I%Xﬂ'ﬂaaﬁﬁ_‘]’

AT, S5 R 3, P D NPT HLE SR [ A SCE(111)
T B T B AR R ST A B X BT R, B WIS SR K N
Scherrer ¥ 4(;6 NHT M. HE 3 AT40, 4 Si 2K T 4% BT,
FEE Si 3N, SRl RTS8 /N X Si S B7E 4% ~12%
ZIRIE B Si A RN, SRR ST A RN 2 Si i B
12% LAJG B Si & Aseim, ok R~H 218, B 4 2 TiN
I 21.28%Si iy TiN HEFR 9 SEM [&, 7T LAE H R E$0 Si
B TiN LR (& 4a) R ELBHLRE , SRS BA R ; 750 21. 28%
Si #9 TiN i ([ 4b) RE V-4, BT BRI, XFH Si
TG MR R e T, SRk, IS5 SR 518 2 IR 3 A S
SRR SRS N 25 SR R AR Y, K S R TE Zo-Si-N fk
R AR . MERSCERT A TN SR RS 3 3 1 —
#R7E 10nm LAF , A 078 B 9 Sk RT 8K, T B 5 AR 3 P 1%
A AN R A 5 o a0 67 f AT LA {9 2 T % B 6
RFR S, B AR R, i ek A9 R, [R] B AT DA (5 78
FEE ST

50

oE e
A

0O 5 10 15 20 25 30 35

SilsFE U %
B3 ARE SiEFEEY Ti-Si-N FEAR ) SRR

Figure 3 Crystallite size as function of Si content (atomic percent)
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Figure 5 Hardness as function of Si content (atomic percent)
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