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

composite annealed at 500 ‘C for 20 min
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Fig. 2 Constrained complete transformation damping capacity and relative modulus in NiTi-NbTi composite: (a) Damping capacity
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phase and self-accommodating martensite, respectively)
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Constraint transformation damping behavior of
in-situ NbTi-NiTi composite

JIANG Jiang', JIANG Xiao-hua®, JIANG Da-giang”, HAO Shi-jie’, GUO Fang-min® CUI Li-shan’, ZHANG Lin-wei'

(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: In order to obtain high damping capacity within wide temperature window by enlarging the transformation
temperature window of NiTi shape memory alloy (SMA) during constraint transformation, an in-situ NbTi-NiTi
composite was prepared by vacuum induction melting, hot forging and cold rolling processing. The complete and
incomplete constraint transformation damping behavior of the composite was studied by a low-frequency mechanical
analyzer LMA-1 testing system. The results show that the predeformed samples can exhibit high damping capacity with
in a very wide temperature range, and both the peak temperature and the width of the internal peak increase with the
pre-deformation level increasing. In the first heating process, the internal friction peak shows a higher peak temperature
and a wider peak temperature range than that of the second heating. During the second heating process, the internal
friction peak temperature decreases and the range of the peak becomes narrower than that of the first heating process. The
relative modulus curves show the same variation trend. Furthermore, a stepped increasing of relative modulus curve and a
peak splitting of damping curve which exhibits the temperature memory effect observed in incomplete constraint
transformation.
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