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Properties of porous NiTi shape memory alloys
prepared by thermal explosion reaction synthesis
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Abstract: The porous NiTi shape memory alloys was prepared by thermal explosion methods. And the relationship be-
tween the specimens prepared at different thermakexplosion temperature and its mechanical properties were investigated.
The results show that the NiTi alloy prepared by thermalexplosion methods at 1 223 K, has high porosity, high open
pore ratio and isotropic pore distribution on the whole, and good superelasticity. The mechanism of rupture is the unite of
brittle and ductile through observing the surface of rupture. It is proved that the reform of the pore distribution and mor

phology can improve the mechanical properties and superelasticity of the porous NiTi shape memory alloy.
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Fig.1 Macroscopical graphs of
NiTi samples prepared at

different temperature
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Fig. 2 Microstructures of NiTi samples

prepared at different temperature

(a) —1 323 K; (b) —1 223 K;
(¢) —1 123 K
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Table 1 Relationship between pore characteristic

and thermalexplosion temperature

P
T emperature/  Porosity/ Open Operr pore di orte y
K % porosity/ % ratio/ % rameter
Hm
1123 48.01 34.89 72.67 50~ 100
1223 53.23 23.67 44.45 100~ 200
1323 53.27 27.53 51.21 200~ 300
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Fig. 3 XRD patterns of NiTi alloy

prepared at different temperature
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Fig.4 Stress —strain curves of NiTi alloy prepared by

thermakexplosion at different temperature
(a) —1 123 K; (b) —1 223 K; (¢) —1 323 K;

(d) —Stress —strain curves of sample prepared at 1 223 K under different strains

(digital in curve present number of stress cycling)
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Fig. 5 SEM morphology of samples prepared

at different temperature
(a) —1 323 K; (b) —1 223 K; (o) —1 123 K

(white arrow in figure presents brittle fracture,
black arrow present ductile fracture)
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