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Influence of laser power on formation, microstructure and
properties of micro laser welded joint of TiNiNDb alloy
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Abstract: In order to achieve good welding of 0.2 mm-thick TiNiNb shape memory alloy (SMA) sheet, butt welding was
carried out using low power impulse laser. Influences of laser power on the weld formation, cross section morphology,
tensile strength and microstructure of the welded joint were studied. The results show that when the laser power is no less
than 16.8 W, full penetration welded joint can be got. Weld width increases with the increase of laser power but the
welding spatter is serious. When the laser power is 15.1 W, lack of penetration decreases the tensile strength of the
welded joint. The tensile strength slightly decreases with the increasing of the laser power when the laser power is greater
than 16.8 W. The microstructure of the weld joint consists of fine equiaxed grains in the weld center and columnar
crystals on the edge of molten pool. There is almost no heat-affected zone (HAZ) on the weld edge, but there is HAZ with
about 10 um width on the bottom of the welded joint.
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Table 1 Composition of TiNiNb

Element Mole fraction/% Mass fraction/%
Ni 47 60
Ti 44 29
Nb 9 11
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Fig. 1 Overall appearance of weld surface at different laser
powers: (a) 15.1 W; (b) 16.8 W; (c¢) 18.4 W; (d) 20 W; (e) 21.6
W
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Fig. 2 Macro-morphology of weld end at laser power of 21.6
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Fig. 3 Weld splatter on weld surface at different laser powers:
(a) 15.1 W; (b) 16.8 W; (c) 18.4 W; (d) 20 W
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Fig. 4 Cross section morphologies of weld at different laser
powers: (a) 15.1 W; (b) 18.4 W; (c) 21.6 W
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Table 2 Tensile strength of welded joint at different laser

powers

Laser power, P/'W Tensile strength, 6/MPa

15.1 316
16.8 813
18.4 783
20 779
21.6 764
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Fig. 5 Cross section morphology and partitions of welded joint
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Fig. 6 Microstructures of different zones in Fig. 5: (a) Zone 4; (b) Zone B; (¢) Zone C; (d) Zone D
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