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Fig. 1 SEM image(a) and DSC curve(b) of NiTi-NbTi

composite
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Fig. 2 Schematic diagrams of way to reduce apparent modulus of NiTi shape memory alloy composite: (a) Schematic figure

showing elastic deformation process of each composite component and composite (curves 1, 2 and 3 represent elastic deformation of

NbTi, NiTi and composite, respectively, and curves 2' and 3’ represent elastic deformation of transforming NiTi and composite with

lower apparent modulus); (b) Recovery stress generated by NiTi constrained in constant strain; (c) Schematic figure of Fig. (b); (d)

Schematic figure showing pseudoelasticity deformation of NiTi, where parent phase and martensite phase are indicated by P and M,

respectively
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Fig. 3 Schematic diagrams of constraint heating process and tensile tests results of TiNi-NbTi composite: (a) Schematic figure

showing pre-strain deformation process and constraint heating after pre-deformation of TiNi-NbTi composite; (b), (c) Stress—strain
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curves of NbTi-NiTi composites which are subject to different constraint thermal cycle and tested at 120 'C
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Modulus variable in-situ NiTi-NbTi composite

JIANG Jiang', JIANG Xiao-hua?, JIANG Da-qiang®, HAO Shi-jie>, GUO Fang-min® CUI Li-shan®

(1. Jiangxi Key Laboratory of Advanced Copper and Tungsten Materials, Jiangxi Academy of Sciences,
Nanchang 330029, China;
2. Department of Materials Science and Engineering, China University of Petroleum-Beijing, Changping 102249, China)

Abstract: An in-situ NiTi-NbTi shape memory alloy composite was prepared to improve the coupling effect between the

matrix and NiTi shape memory alloy and imporve the exhibition of functional properties of the composite. The recovery

stress generated by NiTi embedded in the NiTi-NbTi composite can reach its critical transformation stress when it is

subject to proper constraint thermal cycle, and therefore, the embedded NiTi can tranform immediately upon loading,

which can make that the NiTi-NbTi composite exhibits a much lower apparent modulus. Tensile tests show that the same

two samples under the same tenslie test temperature show two different apparent modulus. For the sample underwent

constraint thermal cycle, the apparent modulus is 55.2 GPa, whereas, for another one without undergoing constraint

thermal cycle, the apparent modulus is 64.5 GPa, and the rate of change is 14.4%.

Key words: NiTi-NbTi composite; shape memory alloy; constraint martensitic transformation
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