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Study on Residual Stress for Thin Plate of Titanium Alloy by Laser Modification Welding
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[ABSTRACT]| X-ray diffraction (XRD) method
is used to determine the distribution of residual stress in
laser beam welding (LBW) and laser modification welding
(LMW) joints of TC4 titanium alloy. The results show that
the characteristic of LMW residual stress is similar to that
of LBW, but the magnitude of transverse residual stress is
much lower obviously, the stress peak of X-direction falls
from 409MPa to 345MPa and Y-direction is from 316MPa
to 278MPa. On both sides of the weld within 8mm, al-
teration of stress is little. For longitudinal residual stress,
LMW only reduces amplitude of stress slightly. Besides,
due to the edge effect, the released stress values are down
from 27%~42% to10%~18% at joint edge.
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Fig.2 Longitudinal residual stress of fibre laser welding joint for
TC4 Titanium alloy
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Fig.3 Transversal residual stress of fibre laser welding joint for
TC4 Titanium alloy
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Fig.4 Longitudinal residual stress of fibre laser modification

welding joint for TC4 Titanium alloy
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Fig.5 Transversal residual stress of fibre laser modification
welding joint for TC4 Titanium alloy
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