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Effects of micro-arc oxidation on surface properties of
conventional and ultrafine-grained TiNi alloy
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Jiangsu University, Zhenjiang 212013, China)

Abstract: The surface morphology, adhesion of film and substrate, fretting friction and wear properties and bioactivity of
conventional TiNi alloy and ultrafine-grained TiNi alloy treated by micro-arc oxidation and heat-treatment were
investigated. The results show that, compared with the conventional TiNi alloy, the mircro-arc oxidiation coating surfaces
of ultrafine-grained TiNi alloy have higher surface activity (the n(Ca)/n(P) is 0.85), lower friction coefficient (0.027) with
higher fretting wear resistance, narrower wear scar width (0.27 mm), better adhesion of film-substrate adhesion (10 N)
and much higher surface activity with the n(Ca)/n(P)(1.79) (which is closer to the standard n(Ca)/n(P) of HA (1.67)) after
heat-treatment for 48 h. The present results illustrate that the ultrafinement processing of microstructure is an effective
way to improve fretting wear resistance and bioactivity.
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Fig. 1 TEM morphology of ultrafine-grained TiNi
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Fig. 2 SEM images and EDS spectra of MAO coatings of conventional((a), (a’)) and ultrafine-grained((b), (b)) TiNi
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Fig. 3 XRD patterns of MAO coatings on conventional(a)
and ultrafine-grained(b) TiNi
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Fig. 4  Scratch testing spectra of MAO coatings of

conventional and ultrafine-grained TiNi
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Fig. 5 Variation curves of friction coefficient with wear time of
MAO coatings of conventional (a) and ultrafine-grained (b) TiNi
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Fig. 6 SEM images of worn tracks of MAO surfaces of
conventional(a) and ultrafine-grained(b) TiNi
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Fig. 7 SEM images and EDS spectra of MAO coatings after hydrothermal treatment for 48 h: (al), (a2), (a3) Conventional TiNi;

(bl), (b2), (b3) Ultrafine-grained TiNi

F1 BOINVEAL G TR 2 b S KR AL B A A iR 2
n(Ca)/n(P)

Table 1 n(Ca)/n(P) of anodic oxidized surface

n(Ca)/n(P) of n(Ca)/n(P) of MAO and

Sample MAO coating hydrothermal coating
Conventional TiNi 0.5 0.75
Ultrafine-grained TiNi 0.85 1.79
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Fig. 8 XRD patterns of MAO coatings after hydrothermal
treatment for 48 h: (a) Conventional TiNi; (b) Ultrafine-grained
TiNi
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