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Abstract

The experimental study has been performed through residual stress using the Ti6Al4V, investigate the effect
of laser shock peening on laser welding process residual stress of Ti6Al4V welds in a reduce safety weld
zone. This research evaluated the effects of shock waves from laser shock peening with a pulsed Nd:YAG
laser on Ti6Al4V welding specimens, through the analysis of the residual stress of the specimens. The residual
stress could be formed by the depth of 1 mm if the proposed method of reducing the residual stress is performed
in the optimal condition. The welded structures and products during the production process increase the mechanical
property of repeated stress, which could be expected to extend the fatigue life of the structure.
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Fig. 1 Schematic of laser peening process
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Fig. 2 Experimental results of residual stress test using

laser peening process
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Table 1 Compositions of Ti6Al4V specimens (wt%)

C Ni Fe Al v Ti

Ti6A14V 0.01 | 0.01 | 0.04 6 4 Bal.

Table 2 Mechanical property of specimens

Tensile Yield strength Elongation
strength (MPa) (MPa) (%)
Ti6Al4V 720 610 17

e84 - eS| Al A13494 Al6s, 2016 12€

Table 3 Specification of fiber laser

Type Fiber laser
Function (Unit) Spec.
Nominal output power (W) 600
Beam quality (mm-mrad) < 11
Spot size (ym) 500
Power density (kW) About 300
Collimation lens (mm) 67
Focal length (mm) 163
Wave length (nm) 1070
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Fig. 3 Experimental setup (welding process)
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