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Biocompatibility of electrochemical polished ultrafine-grained TiNi alloy
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(Engineering Institute of Advanced Manufacturing and Modern Equipment Technology,
Jiangsu University, Zhenjiang 212013, China)

Abstract: The surfaces of conventional and ultrafine-grained TiNi alloys were modified by the electrochemical polishing
process. The surface morphology, corrosion resistance, fretting friction and wear properties and bioactivity of
electrochemical polished surface on conventional TiNi alloy and ultrafine-grained TiNi alloy were investigated. The
results show that, compared with the electrochemical polished surface of conventional TiNi alloy, the electrochemical
polished surface of ultrafine-grained TiNi alloy has more nano-scale corrosion pits, better corrosion resistance (the
corrosion rate of the latter is 1/5 of that of the former) in the Kokubo simulated body fluid, lower friction coefficient,
better wear resistance and higher bioactivity (the growth rate of Ca—P layer immersed in simulated body fluid is 2.8 times
of that of the former). It is believed that the improvements mentioned above are caused by the increase of crystal defects
due to the microstructure ultrafinement.
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Fig. 1 TEM image of ultrafine-grained TiNi alloy
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Fig. 2 SEM images ((al), (a2)) and EDS spectra ((b1), (b2)) of electrochemical polished surfaces on conventional TiNi alloy ((al),

(bl)) and ultrafine-grained TiNi alloy ((a2), (b2))
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Table 1 Surface roughness of alloys after electrochemical

polishing
Sample R/nm  Ry/nm  Rt/nm
Conventional TiNi alloy 95.18 149.69  10.44
Ultrafine-grained TiNi alloy 82 106.68 2.99

R,—Arithmetic mean deviation of profile; R;—Root mean
square roughness; R—Maximum height of profile.

o—Conventional
TiNi alloy

o—Ultrafine-grained
TiNi alloy
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Fig. 3
chemical polished samples in Kokubo simulated body fluid at

Potentiodynamic polarization curves of electro-

room temperature
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Table 2  Potentiodynamic parameters of electrochemical

polished samples in simulated body fluid at room temperature

Sample Jo/(nA-cm ?) 0/V  RAmmat)
Conventional TiNi 7.0263 —0.465 31 0.091 948
Ultrafine-grained TiNi 1.4246 —0.54517 0.018 643
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Fig. 4  Variation of friction coefficient on surface of

electrochemical polished samples with wear time
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Fig. 5 SEM images ((al), (a2)) and EDS spectra ((b1), (b2)) of worn tracks of electrochemical polished surface on conventional

TiNi alloy (al), (b1)) and ultrafine-grained TiNi alloy ((a2), (b2))
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Fig. 6 SEM images ((al), (a2)) and EDS spectra ((b1), (b2)) of Ca—P layer on surface of electrochemical polished samples after
immersed in simulated body fluid for 21 d: (al), (b1) Conventional TiNi alloy; (a2), (b2) Ultrafine-grained TiNi alloy
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Table 3  Growth rate of Ca—P layer on surface of

electrochemical polished samples

Sample Growth rate/(gm 2)
Conventional TiNi alloy 20.29
Ultrafine-grained TiNi alloy 58.07

a— Conventional TiNi alloy
b—Ultrafine-grained TiNi alloy
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Fig. 7

XRD patterns of Ca—P layer on surface of
electrochemical polished samples after immersed in simulated
body fluid for 21 d
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