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Influence of Different Shapes on the Mechanical Properties of
Laser Spot Weld of TC4 Titanium Alloy
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Abstract Four different shapes of weld are designed to execute the experiment of non-penetration welding of TC4
titanium alloy. Shear performance and fracture behavior of different welds are mainly researched. The shear
performance has a relationship with the area of fusion surface. The double row of stitch weld has the highest shear
performance. The weld will depart from the interface or break along the cross-section at the endpoints. The
existence of the residual stress leads the stress concentrating at the endpoints and subsequently descends the static
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performance of C weld with respect to double row of stitch weld.
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Fig. 1 Four kinds of different shapes of weld spot. (a) Single row of stitch weld; (b) double row of stitch weld;
(o) ring weld; (d) C weld
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Fig. 2 Specimens of (a) welding and (b) shear testing
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Fig. 3 Morphology of laser weld spot. (a) Single row of stitch weld; (b) double row of stitch weld (¢) ring weld; (d) C weld
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Fig. 4 Comparison of shear loads between

several kinds of laser weld spots
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Fig.5 Relationship between shear loads

and the area of fusion surface
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Fig. 6 Failure modes of spot weld. (a) Single row of
stitch weld; (b) double row of stitch weld; (c)
ring weld (D=10 mm); (d) C weld
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Fig. 7 (a) Macro-morphology and (b) micro-morphology

of double row of stitch weld
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Fig. 8 (a) Macro-morphology and (b) micro-morphology

at the endpoints of C weld fracture
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Fig. 9 Comparison between experimentation

and simulation of residual stress
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Fig. 10 Residual stress distribution curves of (a) double row of stitch weld and (b) C weld
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Fig. 11 Equivalent von mises stress distribution curves of (a) double row of stitch weld and (b) C weld at the first 60 s
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