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Elastic-Plastic Bending Deformation of Adhesively Bonded Sheet Metals

using Highly Ductile Acrylic Adhesive in Tensile Single-Lap Shear Test

Michihiro TAKIGUCHI, Tetsuya YOSHIDA, Takeshi UEMORI,
Takashi KATAHIRA and Fusahito YOSHIDA

In this study, the elastic-plastic bending deformation of adhesively bonded sheet metals using highly ductile acrylic
adhesive in tensile single lap shear test was investigated. We proposed an analytical model that the sheet is divided into a
joint overlap and an arm, and analyzed the elastic-plastic bending deformation of sheet using the elementary method. From
the experimental observation immediately before fracture, it was found that the bending deformation of sheet started not at
just the end of the overlap, but at a bit inside of the overlap region. Hence, in the present analysis, a concept of effective
overlap length where two sheets are firmly bonded is introduced. The deformation of sheet due to the difference in tensile
shear load was discussed by comparing the experimental and analytical results. When all region of joint overlap was assumed
to be effective overlap length, the analytical results of the bending angle of sheet after fracture were smaller than the
experimental results under all loading conditions. This difference can be explained using the concept of effective overlap
length. In addition, the bending angle of joint overlap rapidly increases when the sheet is thinner than the minimum thickness
that the sheet does not yield, but even if it is thick, it does not become smaller than expected.

KEYWORDS : tensile lap shear test, adhesive joint, single-lap joint, elastic—plastic bending,
numerical analysis, elementary method
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