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Fig.1  SEM back-scattered photographs of the as-cast NiTiNb(a) 

and NiTiNbCo(b) alloys 
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Fig.2  Back-scattered electron image, and line distribution of 

Ni, Ti, Nb elements in the as-cast NiTiNb alloys 
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Fig.3  XRD patterns of NiTiNb and NiTiNbCo alloys 
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Table 1  Crystal constants of phases in NiTiNb 

and NiTiNbCo alloys 

Composition TiNi phase/nm β-Nb phase/nm 

(Ti,Nb)
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phase/nm 

NiTiNb 0.3022 0.3315 1.1338 
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� 4  NiTNb$ NiTiNbCo@
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Fig.4  DSC curves of NiTNb(a) and NiTiNbCo(b) alloys 
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Fig.5  Tensile stress-strain curves of NiTiNb and NiTiNbCo 

alloys deformed at M

s
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Fig.6  Recovery stress-temperature curves of NiTiNb and 

NiTiNbCo alloy after pre-deformation of 18% at 
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Table 2  Shape memory properties of NiTiNb 

and NiTiNbCo alloys 

Samples NiTiNb NiTiNiCo 

Pre-strain/% 4.2 5.2 8.1 16.2 4.2 5.3 7.8 16.3 

Recovery ratio/% 100 99 90 69 100 100 100 79 
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Effects of Co Addition on Microstructure and Mechanical Properties 

of NiTiNb Shape Memory Alloys 
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Abstract: Effects of Co addition on the microstructure, phase transformation behavior, shape memory effect and mechanical properties of 

the wide hysteresis NiTiNb alloy were investigated. The results show that the addition of Co not only restrains the appearance of brittle 

(Ti,Nb)

2

Ni phase effectively, but also decreases markedly the martensite transformation temperature (M

s

) in NiTiNb alloys. The value of 

wide hysteresis becomes narrower from 119.3 to 111  with the addition of Co element, but still remains enough high level. Compared �

with the NiTiNb alloys, the yield stress, the elongation, the recovery stress and the maximum recovery strain of NiTiNbCo alloys are 

increased from 320 MPa, 20%, 434 MPa and 5.3% to 460 MPa, 24.5%, 486 MPa and 7.8«, respectively. Therefore, alloying is an effective 

method to improve the yield stress and recovery stress. 

Key words: NiTiNb alloys; phase transformation behavior; shape memory effect; mechanical properties  
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