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Microstructures and properties of laser spot- welded joint of
superelastic NiTi alloy wire

YAN Xiao-jun, YANG Dazhi, LIU Lirming
(Department of Materials Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Tt50.6% Ni( mole fraction) wires were welded using pulsed YAG laser. The laser spot-welded joints
were tested for the microstructure, transformation behavior, Nrcontent, micro-hardness and stress —strain curves
in comparison with the base metal. The results show that laser welding NiTi alloy is advisable when NiTi alloy is
used as functional materials. The fusion zone features dendrite structure, the microstructures of heat-affected zone
can be divided into two parts, i. e. coarse equiaxial crystals near the fusion zone and fine equiaxial crystals near the
base metal. The transformation behavior of the joint is affected by the vaporization of Ni during the laser welding

process. The ultimate tensile strength of the joint is up to 70% of the base metal, the maximum recoverable strain is

up to 92% of the base metal.
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Fig. 1 SEM image of laser spot-welded joint
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Fig. 2 Microstructures of welded joint and base metal

(a) —Microstructure of fusion zone; (b) —Coarse crystals of heat-affected zone;

(¢) —Fine crystals of heataffected zone; (d) —Microstructure of base metal
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Fig. 3

DSC curves of base metal and

laser spot-welded joint
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Fig.5 Stress —strain curves of

base metal and welded joint
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base metal (a) and welded joint (b)
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