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Fig.1 Surface morphologies of coatings sputtered for 1 h(a) and

3 h(b)
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Fig.2 X-ray diffraction patterns of the coatings sputtered for

different times
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Fig.3 Profile morphologies of the coatings deposited for 1 h(a)

and 3 h(b)
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Fig.4 Variation of micro-hardness vs. the depth from sputtered

surface
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Fig.5 Variation of wear rate to load for the specimens with and

without coating
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Fig.6 Morphologies of the worn surface of the specimens with

and without coating: (a) 10 N, with coating, (b) 10 N,
without coating, (c) 40 N, with coating, and (d) 40 N,

without coating

3 & it

1) Rl FH R4 9 S AR AE Ti6ALTND £ 42 3% TR VR %
3hTINWRZGE, W)z R A KR TiNG
TiN+Ti,N. Ti,N (Nb,N) , ¥RJZRMIHE, 54
GPERE, TIN JZMEEEILEME T 3 .

2) TiN #2665 % 2% Ti6A17ND £ 4 [T it
PE, HERIEAENT 20 N #fur & 1E T o

305 A AR (18 B WL ) i 28 i 385 o el S 45



- 476 -

Wity e mA RS TR

538 %

e A DAy R A D A R PR S R TR TR A LA BB R R
DUA R AL, BE SR EE /N, 1 SR U R 1) AL
T LUK 7 B B3 AN A B 1 0 32, FERHR R R B KBk
FZWR, BERURER, WEEE.

&% 30k

[1] Wang Guisheng( F #£ /£ ), Xu Guodong( ¥ [® #), Wei
Shouyong(%% 7 #) et al. Chinese Journal of Rare Metals(¥fi
42 J@)[J], 2001, 25: 395

[2] Christian Leinenbach, Dietmar Eifler. Biomaterials[J], 2006,
27:1200

References

[3] Lo'pez M F, Jime'nez J A, Gutie'rrez A. Electrochimica
Acta[J], 2003, 48: 1395

[4] Van Stappen M, De Bruy K, Quaeyhaegens C et al. Surface
and Coatings Technology[J], 1995, 74~75: 143

[5] Hilton M R, Salmeron M, Somorjai G A. Thin Solid Films[J],
1988, 167: L31

[6] Rie K T, Broszeit E. Surface and Coatings Technology[J],
1995, 76~77: 425

[7] Musil J, Bardo§ L, Rajsky A et al. Thin Solid Films[J], 1986,
136: 229

[8] Roth R, Schubert J, Fromm E. Surface and Coatings
Technology[J], 1995, 74~75: 461

[9] Schell N, Bfttiger J, Matz W. NIM B[J], 2003, 199: 133

[10] Ghekiere P, Mahieu S, De Winter G et al. Thin Solid Films[J],
2005, 493: 129

Wear Properties of Magnetron Sputtering TiN Coating on a+ Type Biomedical
Ti6AI7Nb Alloy

Guo Aihong'?, Cui Wenfang', Liu Xianghong?, Zhou Lian’
(1. Key Laboratory for Anisotropy and Texture of Materials(Ministry of Education), Northeastern University, Shenyang 110004, China )
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: TiN coatings were successfully prepared by magnetron sputtering technology on biomedical Ti6A17Nb alloy in order to improve
its wear resistance. SEM and XRD were applied to observe the morphologies and analyze the structures of the coating, respectively.
Pin-on-disc wear tests were carried out to compare the wear properties of specimen with and without coating. The results show that the
coating has a good adhesion to the substrate. The composition and structure of the coating vary with sputtering time. When sputtered for 3
h, the coating is composed of TiN, TiN+Ti2N, Ti2N from the outer surface to the inner layer in sequence. The micro-hardness of TiN layer
is increased to 3 times that of substrate. The wear resistance of the surface modified specimens is greatly improved under 10~40 N load,
and wear mechanism changes from original oxidative and adhesive to abrasive-dominant.
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