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Table1 Material properties.
E [Kgf/mm®] a[/T*%107°] v
Glass 7500.0 8.0 0.24
Adhesive 157.2 63.0 0.30
{—55~126C)
Copper 12000.0 17.8 0.38

E ! Elastic Modulus

a  Coefficient of Thermal Expansion v : Poisson’s Ratio
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Fig. 4 Deformation state by BEM.
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Fig. 8 Schematic diagram of BEM model.
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Fig. 10 Maximum equivalent stress in each layer
vs. elastic modulus and coefficient of ther-

mal expansion of adhesive.
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Table 2 Results of BEM Analysis.

When Elastic Modulus of
Adhesive is increase.

When Coefficient of Thermal
Expansion is increase.

Displacement of Adherend.

increase—>saturate

constant

Thermal Stress of Adherend

increase—>saturate

constant

Thermal Stress of Adhesive

increase(Normal Stress >Shear Stress)
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Abstract

'Most adhesives need curing at an elevated temperature and binding shrinkage is generated during the cooling
process. The thermal stress due to the binding shrinkage is the cause of cracks and delaminations of adhesive
joints. Hence, it is thought that the effect of adhesive properties on thermal stress must be cleared prior to ap-
plication of adhesives.

In this study, thermal stress analysis of adhesive joints was performed by the boundary element method to ex-
amine an effect of elastic modulus and the coefficient of the thermal expansion of adhesives on the thermal
stress. ‘

As a result, the analysis showed that the elastic modulus of adhesives has an effect on both deformation and
thermal stress of adhesive joints while the coefficient of the thermal expansion has an effect only on the thermal
stress of the adhesive layer.-And it was cleared that the main. cause of thermal stress is a gap of the thermal
strain between the adherends by the calculation of the axial force based on the solid mechanics. It was thought
that the adhesive layer may transmit the shear stress between the adherends.
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