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Temperature filed numerical simulation of laser welding for TA15
titanium alloy by coupling thermal and phase transformation
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ABSTRACT

The phase fraction distribution and temperature are important factors to decide the material properties during
welding and then affect the temperature field. A FEM model of TA15 laser welding is developed to simulate the
temperature field considering the effect of coupled temperature and phase transformation. The phase transforma-
tion model of TA15 titanium is improved on the basis of JIMAK equation. Furthermore, the linear interpolation meth-
od is employed to figure out the material properties in different temperature and phase fraction. The laser welding
parameters for the model are obtained from the orthogonal experiments of TA15 titanium plates with 4 and 6 mm
thickness, respectively. It is found that the peak temperature of its thermal cycle is about 2400°C, while it reduced
to about 2000°C in the effect of coupled temperature and phase transformation during the heating process. The
relative temperature error is 2.8% comparing with the commercial finite element software Simufact.welding. Based
on the analysis of the simulation with coupled temperature and phase transformation model, different welding
procedures can be optimized.
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