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Table 1 Various conditions for potentiodynamic polarization test

according to the orthogonal test

No. T/T [C1" ]/ mol- L7 pH
1 10 0.028 3.0
2 10 0.05 7.6
3 10 0.10 6.0
4 10 0.50 9.0
5 25 0.028 7.6
6 25 0.05 3.0
7 25 0.10 9.0
8 25 0.50 6.0
9 37 0.028 6.0

10 37 0.05 9.0

11 37 0.10 3.0

12 37 0.50 7.6

13 50 0.028 9.0

14 50 0.05 6.0

15 50 0.10 7.6

16 50 0.50 3.0
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Fig.1 DSC curve of NiTi after heat treatment
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Fig.2 Potentiodynamic polarization curves for NiTi in synthetic saliva of (a)10 T, (b) 25 T, (c¢) 37 T and (d) 50 T at various pH

and Cl™ concentrations
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Fig.3 Potentiodynamic polarization curves for NiTi in synthetic saliva of pH (a) 3.0, (b) 6.0, (c) 7.6 and (d) 9.0 at various tem-

perature and Cl~ concentrations
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Fig. 4 Potentiodynamic polarization curves for NiTi in synthetic saliva with Cl~ concentration at (a) 0.028 mol/L, (b) 0.050 mol/L,
(¢) 0.10 mol/L and (d) 0.50 mol/L at various pH and temperature
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EFFECTS OF TEMPERATURE, CI- CONCENTRATION AND pH
ON ELECTROCHEMICAL BEHAVIOR OF NiTi SHAPE MEMORY ALLOY

LI Nianxing, WANG Jianqgiu, HAN Enhou, KE Wei
( Environmental Corrosion Center, Institute of Metal Research, The Chinese Academy of Sciences, Shenyang 110016)

Abstract: Potentiodynamic polarization measurement was used to study effects of temperature, Cl~ concentration
and pH on the electrochemical behavior of NiTi shape memory alloy (SMA)in the synthetic saliva according to
the orthogonal testing method. The results showed that temperature, Cl1~ concentration and pH had great influ-
ence on the pitting behavior of NiTi. The breakdown potential was most negative at 25 C, and it increased with
the increase of temperature. The breakdown potential kept in high level when the Cl™ concentration was not
more than 0.1 mol/L, while it dropped sharply with the continuous increase of Cl” concentration. The break-
down potential was highest at the solution of pH 6.0.

Key words: NiTi shape memory alloy, potentiodynamic polarization measurement, orthogonal testing method,

biocompatibility



