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Abstract: b R4 N

b AR AR

Besides lower welding temperature and solid phase welding process, another significant difference ,
o : : : . : . . : b BRI

between friction stir welding and conventional fusion welding (FSW) is that the forming of weld seam in

FSW is effected by both thermal load and mechanical loads of stir tool. However, the definite functions of

mechanical loads of stir tool in FSW process are not clearly described. With FSW experiments, only the b BOAREE

material flow around stir tool can be observed, from which the results were obtained that the mechanical bohiEE

loads of stir tool gave birth to the plastic flow, a key factor of weld formation, of intenerated metal

around the tool. In the simulation of FSW process, mechanical loads are always neglected in most

analysis models, which can’t describe the unique characteristic of FSW. Although the mechanical loads F Juergen Silvanus

have been considered in FSW simulation by some researchers, the loads are greatly simplified and the

analysis is only localized in the asymmetric distribution of residual stress. In this paper, numerical b Article by Yan,D.X

simulation was applied to investigate the functions of mechanical loads during FSW process. Based on . .

experiments of FSW aluminium alloy sheets, three simulation models were establised with different b Article by Shi,Q.Y

conditions of considering thermal load only, considering both thermal load and down force, and F Article by Wu,A.P

considering thermal load, down force and working torque synthetically. The results show that the down F Article by ,

force significantly reduces residual stress and the torque leads to the unsymmetrical distribution of

residual stress. On the other hand, mechanical loads absolutely change the residual distortion pattern

from saddle state into anti—saddle state. Mechanical loads strengthen the mechanical restriction on

sheet, forge and extrude the materials around tool, so the residual strain in weld zone is reduced, which

leads to the eduction of residual stress. Furthermore, the mechanical loads change the correlaton of

strain on top surface and bottom surface of sheet, which resultes in the change of distortion pattern.

P REM

Keywords: friction stir welding numerical simulation residual stress residual strain residual
distortion
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