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3D Numerical Simulation of Linear Friction Welding of TC4-DT Titanium Alloy
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[ABSTRACT] The flow stress data of TC4-DT is
measured on thermal simulation tester, then establishes
a three-dimensional model of TC4-DT linear friction
welding joint. And, temperature field and metal flow are
studied. In validation experiment, temperature of specific
points and shortening amount are measured during the
welding process by using embedded thermocouple method,
and the error is less than 4%. Simulation results show that
flash of the vibration direction has striation, which is ac-
cordant with the morphology of actual flash. It is proved
that the model can be used to predict the temperature field,
axial shortening and metal flow in the LFW.
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Fig.1 Three-dimensional finite element model and mesh
generation
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Fig.3 Temperature field evolution nephograms of the joint at
typical time
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Fig.4 Simulation results of the temperature variation at
weld center
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Fig.5 Comparisons of measured and simulated temperatures
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