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ABSTRACT Reliability and corrosion resistance of the NiTiNb shape memory alloy (SMA) cou-
plings in typical service environments were studied by simulated accelerated corrosion test and electro-
chemical corrosion test. The couplings showed high reliability and corrosion resistance in environment
influenced by stress, corrosion solutions and heat radicalization, due to forming a continuous film on
the surface of the alloy. High corrosion resistance of the coupling alloy was confirmed by measurements
of characteristic potentials and polarization curves in NaCl solutions. The pit potential is 240 mV
and the corrosion current density is only 30 uA/cm? in NaCl solution at 90 ‘C. The current density
increased and corrosion potential shifted positively as the temperature of NaCl solutions decreased,
which indicated the protection of the film formed improved. The electrochemical impedance spectrum
(EIS) consisted of only single semi circle, showing a high charge transfer reaction resistance and a
high corrosion resistance. It is believed that the compact TiO5 film on the surface of NiTiNb alloy
contributed much to the high corrosion resistance of NiTiNb coupling in the solutions.
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Fig.5 Polarization curves of the NiTiNb alloy in NaCl
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