2017 % 3 A LPAPNE - S QL9 Mar. 2017
ol FE 2 Journal of SichuanUniversity (Natural Science Edition) Vol. 54 No. 2
doi; 103969/j. issn. 0490-6756. 2017. 03. 026
= et : _ A
ZIMBEFERR TIN-Cu EFE
Booat, x| #, A A!
(LR 2= PR 58 R Be, il #E 610064
2. WO K22 B 22 BRI 5 i 075 A S 3 e PR R g =, R 610064)
W OEANSRE THEGT R, 2N ERRIRE R LR R T, £FR45MEKLERR

TiN-Cu £ A B ;s H R & @ W58 &%k, #aéﬂﬁkﬁu&ﬁ*‘gﬁim
Cut 3 RABRESTEBRRNEM R ERERWY

HEREN, E\Aﬂ%‘i’éﬁ
fof. 4 Jf Cu #gm A, fOE T TiN 4k

e A KL R T T 4 TIN B EAOFRRG. B R A 2 h, kA 4 &EHA 200 Vi, Cu 4

24 12.96 at%,zé\ﬂi& e
SR, ZNBE T A4
HESEE. TG 174. 44

s FRIE
S'CFE}VF:T\L\EL A

)& KAE A 2976 HV.
O

XEHE. 0490-6756(2017)02-0376-05

TiN-Cu composite films deposited by multi-arc ion plating
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Abstract: TiN-Cu composite films were deposited on stainless substrates at different arc current and de-

posited time, using a type of multi-arc ion plating system. The surface morphology, cross-sectional mor-

phology, phase structure and hardness of composite films were characterized. The results show that,

with increasing in the Cu content, metallic Cu can inhibit the columnar growth and change the preferred

orientation of pure TiN films.

The highest value of composite film hardness is obtained at 2976 HV with

12.96 at% Cu, when deposited time is 2 h and negative pulse bias is 200 V. Cu content and deposition

condition have a great impact onthehardness of composite films.
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Fig. 1 The position of coating samples
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Tab.1 Deposition parameters and Cu contents of composite films
B Til/A Cu/A Ti2/A LR ) /b i E (V) Cu(at¥) JERE (um)  flE(HV)
S1 110 0 90 1 200 0 0.99 626
S2 110 52 90 1 200 7.38 1.55 1135
S3 110 60 90 1 200 9.66 1.51 950
S4 110 68 90 1 200 12.32 1. 46 850
S5 110 76 90 1 200 15.24 1.11 830
S6 110 0 90 2 200 0 1.93 2037
S7 110 52 90 2 200 10. 30 3.02 2407
S8 110 60 90 2 200 12. 96 2.98 2976
S9 110 68 90 2 200 14. 11 2.86 1746
S10 110 76 90 2 200 16. 57 2.17 1557
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Fig. 2 Surface images of composite films
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Fig. 3 Cross-Sectional images of composite films
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Fig.4 The surface energy spectrum of composite films
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Fig. 5 XRD patterns of composite films at various Cu
target currents
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Fig. 6 Crystallite size of the TiN as a function of the Cu

content
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Fig. 7 Hardness of composite films as a function of the

Cu content
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