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Fig.1 Sketch of keyhole profile parameter
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Fig.6 Keyhole profile in radial variation with (a) power, (b) welding speed, and (c) spot diameter
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Fig.7 Radial dimension on top of the keyhole variation with (a) power, (b) welding speed, and (c) spot diameter
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Numerical Simulation for Keyhole Profile and Their Effect of TC4 Titanium
Alloy during Laser Welding

Zhang Kerong, Zhang Jianxun
(Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: According to the characteristics of the existence of keyhole phenomena on TC4 titanium alloy during laser welding, a precise
calculation model fitting to the keyhole size in micron dimension has been developed. Using the Gaussian rotating curved body heat
source fitting for the keyhole profile and combining the material property of TC4 titanium alloy, the distribution characteristics of keyhole
profile and transient welding temperature varying with the laser parameters have obtained. The greatest influences of laser welding
parameters on keyhole profile of TC4 titanium alloy have been found out by analyzing the specificity size and temperature distribution in
front and back edge of the keyhole and in radial and depth direction of the keyhole. The optimal range of laser welding parameters to
obtain the best keyhole profile and temperature distribution of TC4 titanium alloy during laser welding has been found out by analyzing
the influence of every welding parameter.
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