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Principle of friction element welding. (a) rivet
position; (b) penetrate the upper plate; (c)
continuous heating; (d) clamp retraction
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Fig. 3 Macro morphology of the joints. (a) 7 000 r/min; (b) 8 000 r/min; (c) 6 000 r/min; (d) 5 000 r/min
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Fig. 4 Microstructure of the joints. (a) NZ and TMAZ; (b) HAZ; (c) BM
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Fig. 5 Shear load—displacement curve
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Fig. 6 Joint forming appearance of rotation speed 8000
r/min
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Fig. 7 Failure form of the joints. (a) general failure form;
(b) low quality of failure form
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