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Fig.1 Sample drawings and physical map: (a) room temperature

and (b) high temperature
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Fig.2 SHPB experimental apparatus-dynamic compression
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Fig.4 SHPB experimental apparatus-dynamic fracture
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Fig.7 Stress-strain curve of specimen 1
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Fig.8 Stress-strain curves of specimen 2 and 3
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Fig.9 Stress-strain curves of specimen at different temperatures
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Fig.13 Stress-strain curves of TiNi alloy under different strain rates
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Tests of Dynamic Mechanical Properties for TiNi Shape Memory Alloy

Han Tixin', Zeng Xianguo®, Chen Huayan®, Chen Jun?, Sheng Ying*
(1. Sichuan University, Chengdu 610065, China)
(2. Beijing Institute of Applied Physicals and Computational Mathematics, Beijing 100094, China)

Abstract: In order to study the mechanical properties of TiNi shape memory alloy, static tensile stress-strain curves of TiNi alloy at
different temperatures has been obtained by MTS universal testing machine, and the cueves were analyzed. The split Hopkinson pressure
bar (SHPB) has been used to get the corresponding stress-strain curves of TiNi alloy under a variety of high strain rates. The improved
SHPB system was used to get the dynamic fracture toughness of TiNi alloy by dynamic three-poin bending tests. The results show that the
deformation behavior of TiNi alloy is different from that of the general metals. There are two yield platforms, two elastic stages and two
non-elastic deformation stages on both static and dynamic stress-strain curves of TiNi alloy. Meanwhile, TiNi alloy is a relatively brittle
metal and brritle fracture occurs more easily under dynamic impact loading.

Key words: TiNi shape memory alloy; Hopkinson pressure bar; constitutive model; dynamic fracture
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