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Laser weld forming of ultrathin NiTiNb shape memory alloy and
microstructure and properties of heat-affected zone
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Abstract: Nd:YAG laser was used to weld hot-rolled-state NiTiNb shape memory alloy with thickness of 200 um. The
effects of main process parameters including average power of laser, pulse width of laser and frequency of laser to the
morphology of the welding joint were studied, then the transformation law about the microstructure of heat-affected zone
and mechanical properties of the welding joint were analyzed. The results indicate that a perfect welding joint needs a
good match of average power, pulse width and frequency of laser. The highest tensile strength of welding joint reaches
95% of that of the base material obtained when average power of laser is 16.8 W, pulse width of laser is 4.5 ms and
frequency of laser is 4.5 Hz. With increasing the average power and pulse width of laser, the width of heat-affected zone
first increases, then decreases. The grains in the heat-affected zone continue to coarsen with increasing the frequency of
laser. A gross dendrites area arises in the welding joint near the heat-affected zone when the frequency of laser is 27 Hz.
The dimples in the parent material fracture is large and deep, which is classic ductile fracture. The dimples in the welding
joint fracture are small and shallow, which look like roes. The micro-hardness of heat-affected zone is higher than that of
the base material but lower than that of the centre area of welding joint.
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Fig. 1 Cross-section morphologies of welding at different parameters
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Fig. 2 Aspect ratio of welding at different parameters
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