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(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)

ABSTRACT: Dynamic mechanical properties of AA5052 aluminum alloy sheet magnetic pulse hybrid adhesive-welded joints
under high-speed impact load were studied. The influence laws of different loading rates on the mechanical and failure behavior
of the hybrid joints were explored. The adhesive-welded hybrid specimens were successfully prepared by the magnetic pulse
welding system. Mechanical properties, progressive failure process and strain change in the lap zone of the hybrid joints were
obtained by universal tensile testing machine, high-speed tensile testing system and full field strain measurement system. The
weld fracture was observed by scanning electron microscopy, and its microscopic morphology was characterized. Results
showed that when the loading rate was increased from 2 mm/min to 10 m/s, the peak shear load of the joint improved from
6086.5 N to 6592.5 N, and the absorbed energy increased from 41.1 J to 96.4 J. Compared with the 2 mm/min quasi-static shear
fracture, the proportion of the equiaxed dimples and the thin adhesive layer of the 1 m/s high-speed shear fracture was increased.

When the shearing rate was below 1 m/s, the failure mode of the joint was the fracture of the adhesive layer and the weld. How-
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ever, when the shearing rate was above 1 m/s, the adhesive layer and weld were strengthened more than the base metal; the
cracking degree of the adhesive layer was decreased, and the stiffness of the joint lap area was improved, resulting in severe
necking until the fracture of the base metal aluminum sheet. As the shearing rate increased, the peak load and absorbed energy of
the hybrid joint increased; the cracking degree of the adhesive layer was reduced, and the failure mode changed from the frac-

ture of the weld and the adhesive layer to the fracture of the base material.

KEY WORDS: AA5052 aluminum sheet; magnetic pulse hybrid adhesive-welded joint; dynamic mechanical properties; mi-
croscopic morphology
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Fig.2 High-speed tensile equipment
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Fig.3 Failure modes of hybrid adhesive-welded joints
under different loading rates
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Fig.4 Strain contours in lap area of magnetic pulse hybrid adhesive-welded joints under different loading rates
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Fig.7 Strain-time curves of observation point in lap area of
hybrid adhesive-welded joint under loading rate of 5 m/s
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Fig.8 Strain-time curves of observation point in lap area of
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Fig.11 SEM micro morphology of hybrid adhesive-welded joints at different loading rates
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