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Æ 1 �[\]OPÇNi/TiÈkOÉ­abc�deÊªghËÌlÍÎ�Ï 

Fig.1  Macroscopic images of samples prepared by space-controlled self-propagating synthesis process with Ni/Ti mixed powders:     

(a) without preheating, (b) preheating at 300 ÐÑ@and (c) preheating at 400 Ð�

b 

c 
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Æ 2  Ni/TiÒÓOl XRDÆÔU SEMÕÖ 

Fig.2  XRD pattern (a) and SEM image (b) of Ni/Ti degreased powder 

 

 

 

 

 

 

 

 

 

Æ 3  abc�deÊª|:Dl×¼-�cØÙ 

Fig.3  Time-temperature profile during space-controlled  

self-propagating synthesis process 
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Æ 4  ij NiTik
l�ÏÕÖ 

Fig.4  Macroscopic (a) and OM (b) images of porous NiTi alloys 

 

 

 

 

 

 

 

 

 

 

 

Æ 5  ij NiTik
ÚÛÜÝl XRDÆÔ 

Fig.5  XRD patterns of porous NiTi alloys at the upper center (a), 

one quarter of the upper center (b), the central center (c), 

the bottom center (d), and one quarter of the bottom  

center (e) 
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Æ 6  ij NiTik
ÚÛª«¬¯°>±-²±lª�-ª«ØÙ 

Fig.6  Stress-strain curves of cyclic loading-unloading of porous NiTi alloys under 2.5% strain (a) and 4% strain (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Æ 7  ���u��lÞ�ÀßàÕÖ 

Fig.7  OM images of blank control (a), negative control (b), positive control (c) and experiment control (d) in MTT tests 
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Abstract: A newly designed space-controlled self-propagating synthesis process was used to prepare porous NiTi shape memory alloys (SMAs) 

after the pretreatment of Ti powder and Ni powder. Properties including pore structures, phase composition and superelasticity of the alloys were 

characterized, and the biological safety was evaluated by in vitro cytotoxicity test (MTT). The results show that it is difficult to obtain SMAs 

with ideal pore structures without pretreating the mixed powders. After pretreating the raw powders properly, SMAs with excellent 

comprehensive properties can be fabricated. Nearly spherical pores with 34% porosity and diameters between 100 ~500 µm are homogeneously 

distributed in the alloys. The alloys are composed of single B2 and have good superelasticity. After three cyclic loading and unloading 

compression tests at the strains of 2.5% and 4.0%, no residual strain is generated. The corresponding compressive strength is 250 and 363 MPa, 

respectively, and the elastic modulus is 15.4 GPa. MTT tests show morphologies of cells in SMAs leaching solution are normal and the 

cytotoxicity is estimated level 1, indicating SMAs have good biological safety. 

Key words: porous NiTi alloys; space-controlled self-propagating; superelasticity; cytotoxicity 
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