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Stress Analysis. and Strengths of Adhesive Lap Joints Loaded in Tension

E a8k A5 98 ( BEHEE)

Yasuaki SUZUKI, Nippon Sharyo, Ltd., 1-1 Sanbonmatsu-cho, Atsuta-ku, Nagoya

For the investigation of fracture condition, adhesive tensile-shear strengths

of lap Jjoints bonded by a elasto-plastic epoxy adhesive have been measured and
two-dimensional elasto-plastic finite element analysis has been performed.

In the tensile test, yield stresses were measured for bulk adhesive and lap
joints. In the finite element analysis, plastic areas at the ends of adhesive
layer increased as the load increases, and it is estimated that a wholly yield

occurs subsequently in the adhesive layer.

Key Words: Strength, Fracture condition, Adhesive joint, Lap joint, Elasto-
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Fig.1 Adhesive lap joint specimen.
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Fig.2 Load-strain curves for adhesive lap joint

HAHEM 2 (No900-86) Akt mhiEmXE (090-11-28,29 Bi&)

—395—



B

t Adherend(16mm)
x Adhesive (0.lmm)
Adherend(16mm)

y

S 2

Adherend(1.6mm)

Adnesive(0.lmm=h)
x

Adherend (16 mm)

K & 951 Nodes
= A 1728 Trianguler elements

S

Fig.3 Deformed specimen loaded in tension.

Fig.4 Finite element mesh for lap joint.

Table 1 Material constants of adherend and {UAO [ ' ' ' !
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Young’s [Poisson’s| Yield ¢ ¥ P
modulus | Ratio |stress O 4
GPa MPa GPa £20
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Fig.6 Maximum principal stress distributions

at the interface of adhesive layer.
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Fig.7 Maximum shear stress distributions at

the interface of adhesive layer.
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Fig.8 Von nises equivalent stress distributions

at the interface of adhesive layer.
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