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Numerical simulation of 2D friction stir welding process

ZHAO Yan-hua, LIN San-bao, HE Zrqiu, WU Lin
(State Key Laboratory of Advanced Welding Production Technology,
H arbin Institute of Technology, Harbin 150001, China)

Abstract: The material transport in the welding process was regarded as a laminar, viscous and nomr Newtonian liq-
uid flows past a rotating cylinder pin. Based on fluid mechanics a two-dimensional friction stir welding ( FSW)
process model was developed. The results of the simulation show that just a little material close to the pin is affected
during the welding process, and the material has experienced extreme deformation. M aterial within the pin diameter
passes the pin only on the retreating side in the rotation direction and not on both sides of the pin. The speed of the
material in the region affected by the pin is faster than the material outside of the deformed region. M aterial flow vi-
sualization experiments of “marker insert technology” are used to validate the simulated results. The experimental
images agree well with the simulated results and the two-dimensional model predicts many of the trends observed in

the experiments.
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(a) —Advancing side; (b) —Retreating side; (¢) —Whole insert marker position
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