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Numerical simulation of secondary development TC4 titanium alloy
based on ABAQUS software during linear friction welding
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Abstract: A two-dimensional numerical model of linear friction welding (LFW) of TC4 titanium alloy was established
based on the ABAQUS/Standard software. The remesh and map solution techniques in ABAQUS were employed to cope
with the element distortion. The temperature evolution and the change of axial shortening during LFW were examined.
The results show that the remesh and map solution techniques can well solve the element distortion, which usually results
in an abnormal termination of the calculation. The temperature at the joint interface can reach quickly more than 1 000

within 0.1 s. After that, the temperature tends to be uniform across the interface and the axial shortening begins to
increase obviously accompanying the formation of flash. At the end of friction (3 s), the maximum unilateral axial
shortening is about 2.7 mm.
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Fig.1 Numerical model and meshing
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Fig.2 Models before (a) and after (b) remesh
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Fig.3 Temperature field at different times during friction
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process: (a) 0.1 s; (b) 1.0 s;(c)2.0s;(d)3.0s
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Fig.4 Temperature varition of interface center during friction
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