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Stress Analysis and Strength Design
of Metal Bonded Joints with Structural Stiff Adhesives
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Abstract

Many types of advanced adhesives for structural usage are now available. To aid the design of adhe-
sive bonding joints, stress analysis and strength evaluation for the joints are necessary. In this study, the
mechanical characterization of the structural adhesive and the strength evaluation of metal joints are pre-
sented with experimental procedure including static tests for single lap joints and butt joints. The mate-
rials used for adherends are carbon steel, and nickel sheet metals. Effect of joint dimensions on the joint
strength is discussed with the experimental results of tensile shear strength and stress analysis for cor-
responding joint models by a finite element method. It is important to make sure which the fracture is
occurred in an adhesive layer or at an interface between adhesive and adherend. Therefore, deformation
and fracture behavior of the adhesive layer is investigated microscopically with an in situ tensile-shear

test in a scanning electron microscope.
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