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A Study on Strength Evaluation of Adhesive Joints
(1st Report, Stress Analysis and Fracture Strength of Adhesive Single-Lap Joint)
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Abstract

Recently advantages in composite and light weight material technique have led to the increased
use of structural adhesives in various industries. In spite of such wide application of the adhesive
joints, the evaluation method of fracture strength and design methodology of them, have not been
established. In this study finite element method, theoretical and experimental analyses were
investigated according to changes of lap length and adhesive for adhesive single-lap joint. As the
results, the strength evaluation of adhesive joint by conventional nominal stress, was pointed out
inadequate strength evaluation and design method regardless stress singularity, stress distribution
and crack propagation in its adhesive layer. Also, it was examined the problems to apply fracture
mechanics by means of static and fatigue test.
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Fig. 1 Geometry of adhesive single-lap joint and its
internal stress in adhesive layer
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Fig. 2 FEM analysis model of adhesive single-lap
joint
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Table 2 Mechanical properties of adherend and adhesives
Mechanical properties Young's Poisson’s Tensile
modulus ratio strength
Specimen materials E MPa P, o> MPa
Adherend Acryl 2941.2 0.345 61.8
Cemedine 1500 2058.8 0.4
Adhesives n  EP-007 1127.5 0.41
Hysol EA-9410 1921.6 0.45
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Fig. 3 Normal stress variations according to x/L in
adhesive layer
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Fig. 4 Shearing stress variations according to x/L in

adhesive layer
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joint specimen
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Fig. 8 Experimental diagram for load-strain of adhe-
sive joint specimen
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Fig. 7 Strain distributions by experiment and FEM
analysis
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according to change of adhesive
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