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Fig. 4 Surface element arrangement for the
bonded block. '
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Fig. 3 Shape, dimensions and boundary conditions
of the bonded block.
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Table 2 The computed error of displacements for
y-direction.
Node No. Error (%)
1 0.0024
2 0.0024
3 0.0024
4

0.0024
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Fig. 5 Shape, dimensions and boundary conditions

of the single lap joint.

Table 3  Mechanical Properties.

Young's Modulus Poisson’s Ratio

Region A 21000kg /mm? 0.3
Region B 300kg /mm? 0.35
Region C 21000kg fmm? 0.3
A
adherend
B

adhesive layer

C

adherend

Fig. 6 - Surface element arrangement for the single

lap joint.
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Fig. 7 Shear stress distribution in upper interface

of the adhesive layer.
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Fig. 8 Shear stress distribution in upper interface

of the adhesive layer.
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Fig. 9 Normal stress distribution in upper

interface of the adhesive layer.
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Fig. 10 Normal stress distribution iri upper

interface of the adhesive layer.

Fig. 11 Shear stress distribution in. upper interface

of the adhesive layer.
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Table 4 ~ Mechanical Properties.
Young's Modulus Poisson’s Ratio
Region A 21000kg /mm? 0.3
Region B 21000 300kg /mm? 0.3.0.35
Region C 21000kg /mm? 0.3
4
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Fig. 15 Principal stress distributions in
upper interface of the - adhesive (steel)

layer.
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Fig. 16 Principal stress distribution in upper side
of adherend ‘A.
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Fig. 18 Deformation of the weldbonded joint.
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Three-Dimensional Elastic Analysis of Adhesive Bonded Joints by Boundary Element Method

Tetsuya NISHIKAWA and Kousuke HARAGA

Materials and Electronic Devices Laboratory,
MITSUBISHI Electric Corp.
{1-1, Tsukaguchi-Honmachi, 8-chome, Amagasaki, Hyogo, 661 JAPAN)

Abstract

The computer program for three-dimensional analysis of adhesive bonded joint by boundary element method

has been prepared. The scale of numerical analyses is reduced by this program. In this program, a liner, element

which has four nodes at each apex is used. Generally numerical integration is evaluated within 32 integral de-

grees of Legendre-Gauss Formula: The integral scheme by means of subdivision element is adapted in case of .

the evaluations of singular integral or nearly singular integral in- which concerns adhesive layer. By these

methods, the computer C.P.U. time is reduced.

Three-dimensional stress-strain analyses of bonded block, single lap joint. and weldbonded joint by this prog-

ram were computed. The results were compared with analytic solution or Two-dimensional analyses by Bound-

ary Element Method. It is found that satisfactory numerical accuracy was acquired by:large surface element di-

vision and application of Boundary Element Method to adhesive bonded joint is simple and useful.
{Received : December 26, 1988)




