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Table 1 Mechanical Properties of the adherends
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v 0.314| 0.308 [ 0.291 0.370

oy(MPa) 262 779 425 30.4
C(GPa) 8.99 18.0] 198 0.0304
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Fig.5 Stress distributions at the interface in the case
where adherends are A5052.
(oy =262MPa, E, =69.7GPa,y = £,/2, t, =
3mm, ¢, =0.188mm, I, =188mm, {, =24mm).

60

40

20

Stress (MPa)

_40 FI I S U I TN T R T
0 12 24
X
Fig.6 Stress distributions at the interface in the case
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(a) Adherends are Aluminum (A5052).
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(b) Adherends are Aluminum (A7075).
(oy =T79MPa, E, =71.8GPa, ¥ = t,/2, t, =3mm,
t, =0.188mm, {, =188mm, {; =24mm).

Fig.7 Progress of the yielded region in joint.
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Fig.8 [Illustrations of crack growth and deformations of single-lap joints.
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Table 2 Comparisons between the analytical and
experimental results concerning joint strength.
(Effects of lap length and yield stress of

adherends.)
l,(mm) | Num.kN | Exp.kN
19 8.80 9.05
AS5052 24 9.80 10.5
47 15.5 16.8
19 9.10 9.16
AT075 24 11,7 12.9
47 18.7 20.4
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Table 3 Comparisons between the analytical and

experimental results concerning joint strength. .
(Effects of Young’'s modulus of adherends
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E,(GPa) [ Num.kN | Exp.kN
19 8.80 9.05
24 9.80 10.5
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Abstract

Stress distributions of single—lap adhesive joints under tensile loads are analyzed using
elast—plastic finite element method in order to predict the joint strength. The effects of
yield stress, Young's modulus and tensile strength of adherends on the yielded region of
the adhesive and the adherends are clarified. In addition, the crack growth process at the
interfaces due to peel stress is examined. Using the crack growth process at the interfaces
and the stress distributions in the joints, the joint strength is estimated. It is seen that the
peel stress at the interfaces increases as the rigidity of the adherends decreases. Joint
strength was measured. A fairly good agreement is seen between the analytical and the
measured results of the joint strength. In addition, it is observed that the joint strength
increases as the yield strength, Young’s modulus and the rigidity of the adherends in-
crease.
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