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Microstructure control that contributes to reduction of dent depth and
improvement of weldability of ultrasonic welded joints applied flame retardant
Mg alloys
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In this study, when the dent depth in the ultrasonic welded joints become
excessive, the effect on the microstructure evolution during the welding process was evaluated. A
flame-retardant LPSO type Mg alloy which Zn and Y were added was used for the specimens. The alloys
have the LPSO phases enriched in Zn and Y extending along the extrusion direction. After the
welding, when the dent depth became deeper, the continuity of the LPSO phases was lost, and it
changed into a mottled morphology. A more detailed observation in the mottled LPSO phases revealed
that it consisted of plate-like LPSO phases. Furthermore, it was also clarified that the molten
structure was locally formed along the welded interface at the deepest dent depth.
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Fig. 3 Schematic diagram of ultrasonic Fig. 4 Schematic diagram of sample

spot welding used for lap shear tension test
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Fig. 5 The welded samples with different sheet thickness reduction rates: (a) 29.4%. (b) 35.0%
(c) 41.9%.
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Fig. 6 SEM images of the cross section at each sheet thickness reduction rates.
(a) 29.4%. (b) 35.0% (c) 41.9%.

Fig. 7 SEM images around the welded interface enlarged the center of the joints.
(a) 29.4%. (b) 35.0% (c) 41.9%.
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Fig.8 SEM image of plate-like LPSO Fig. 9 SEM image of net-like structure
phases which were observed along the which was occurred in places along the
welded interface in the joints with sheet welded interface in the joints with sheet
thickness reduction rate of 41.9% thickness reduction rate of 41.9%
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Fig. 10 SEM images of the cross section at each Fig. 11 Relationship between tensile
sheet thickness reduction rates of joints which load and displacement at each sheet
controlled the dent depth. (a) 6.3%. (b) 12.5%. (c) thickness reduction rates.

18.8%.
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