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Design of Shear Fixture and Cyclic Shear Deformation Behavior of Aluminum Alloys

YU Hai-yan, LI Jia-xu, WANG You

(School of Automotive Studies, Tongji University, Shanghai 201804, China)

ABSTRACT: In order to investigate the kinematic hardening behavior of metal sheets subject to shear deformation, a set of
shear fixture was designed to provide cyclic shear deformation for metal sheets. Strength of the fixture was checked with finite
element simulation. Cyclic shear deformation experiments of 5052 aluminum alloys were performed with a newly designed fix-
ture. The shear strain in the shear deformation zone was monitored with the digital image correlation measurement system. The
uniformity of the shear strain distribution in the deformation zone was analyzed. Bauschinger effect shown in the cyclic shear
stress-strain curves of the 5052 aluminum alloy was discussed. The fixture met the requirement on strength. The ratio of the
shear strain with the effective strain was almost constant in the deformation zone. The yield strength of AA5052 under forward
shear was different with that under the reverse shear. The Bauschinger effect factor was 0.328 and 0.51 when the shear strain
was 3.97% and 7.1%, respectively. The new fixture can provide a perfect shear deformation condition and the shear deformation
is evenly distributed. The investigated 5052 aluminum alloy has remarkable Bauschinger effect.
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Fig.1 Commonly used specimens in shear testing
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Fig.2 Dimensions of shear specimen
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Fig.3 Distribution of shear stress in the deformation zone for
specimens with different width
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Fig.4 Jigs for shear testing
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Fig.5 Structures of shear jigs for shear testing
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Fig.6 Distribution of equivalent stress of the shear jigs
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Fig.7 Distribution of shear strain in the specimen during shear
testing
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