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Fig.1 Test method (a, b) and calculation sketch (c) of shape memory effect (SME)
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Fig.2 Stress-strain curves of matrix and welding joints before

and after annealing
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Fig.3 Shape memory effect of annealed welding joints and

matrix
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Fig.4 Microstructures of welding joint before and after heat treatment: (a) macroprofile of welding joint, (b) microstructure of matrix;

(c~f) microstructures of A/B, B/C, C-1, C-2 before heat treatment, (g~j) microstructure of A/B, B/C, C-1, C-2 after heat treatment
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Fig.5 SEM image and energy spectrum analysis region of the

center area of welding seam before annealing
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Table 1 Chemical composition of the corresponding

regions in Fig.5 (at%)

Element
Region
Ni Ti Nb
A 33.27 39.90 26.83
B 48.17 46.38 5.45
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Fig.6 DSC curves of welding joint and matrix after annealing
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Fig.7 Fracture morphology of welding joints before (a, b) and after (c, d) annealing
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Influences of Annealing on Mechanical Properties and Shape Memory Effects of Laser
Welding Joints of Nig; TigsNbg Alloy

Fan Xinhu, Liao Qi, Cao Xindi, Peng Huabei, Wen Yuhua
(Sichuan University, Chengdu 610065, China)

Abstract: In order to reduce the manufacturing cost of fastening rings made of NiTiNb wide hysteresis memory alloy, the influences of
annealing on mechanical properties and shape memory effects of laser welding joints were investigated. The welding joints were annealed
at 850 €. The results show that the microstructure of the welding joints is coarse and uneven. The tensile strength and elongation of the
joints are significantly lower than those of the base metal. After annealing, recrystallization leads to more uniform microstructure of
welding joints. The tensile strength of base metal and welding joints decreases substantially, but the elongation increases greatly. The
elongation of welding joints has increased to 28.57%. After 13% bending deformation at —40 <€, the shape recovery rate of the annealed
welding joints is close to that of the matrix.

Key words: laser welding; NiTiNb shape memory alloy; mechanical properties; shape memory effect
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