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Fig. 1. Shape, dimensions and clement configura-
tion of the model.

Table 1 = Mechanical properties of the joint

Young's modulus | Poisson’s ratio

- (kg/ mnt) (=
Upper adherend 21000.0 0.30
Adhesive 300.0 0.35
Lower adherend .21000.0 0.30
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numerical integration. 6-degrees)
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numerical integration. 12-degrees)

DEORE DRtk dZBRUT, v /00T 258
s fRay S BT,
50>7/i=10 o &= 6 EHES
10>r/1=204 O&s 12 HBES
FEZOND, FLT, v/ OMEM04 XD BNHELRI
ST B T EERHEIES AN B T B,
2.2 —ERBEES
TR, TEENIESAROAICELT, SEIE
Z O DICETET IR LI DN T OMEZ T 7,
TEREHAES R, MAEEEAEORMICT LTS,
HRNERNTHYEHE A5 2 2EBERIOART
by, mEoRT &Y,
wRWCORT LS M ES
[LFrGan (2
B TER 7 2RO X5 T EEEIN O BRI
W5,
= tanh (% sinh ) (3
cet T d¢
773 COShtcosh2(%*$nh[) W

s, XAERPT T HIDIC
cosh? (5

G ()=
cosh® (%sinht)

&, BOTHS (DRCRAT S &
J2 R an

= [T F (tanh (5 sinh ) T G (1) dt (6)

FarXREIE,
7 =1 = +1
f —oo — +oo

1B, CLTHAKMMSe L -Th, KEDLDIT
G (¢)yofEF,

G (£25)=136%x107" (n
LIRS R 2, B KR
—25=t=25 (8)

&L TH BRIV,
(6) Rofa%, HRUEMNTHTEIAE, S8iEx
h, SEECE n, BOKEEGIRELT

L ronan
2.5

~Th

2
n

ngE

F (tanh(%sinh (nh))) G(nh)

_28
h

]

(9
L8R, (DADTEBHERESTHD, —OORSHA
AR B I ORIRIERNS, SFENE 21T LD 5.0/h (h=




[4121(14) 2 WEHA F O IR BRI IC X 2 BB AW OISR (Original)
h=0-05 o
NWAANANVAZ
h=0.02 0 L : {
SN | T 0
10
20
h=0-01 oo | ¥
1 .
Fig. 5 The tractionsin the base of upper adherend.
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Fig. 6 The tractions in the base of upper and
lower adherend.  (Solutions by Conjugate
Gradient Method of linear equations.)
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Stress-Strain Analysis of Adhesive Bonded Joints
by Boundary Element Method (BEM) using a Quadratic Element

Tetsuya NISHIKAWA and Kousuke HARAGA

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

Abstract

Stress-Strain around Adhesive Bonded Joints is generally analyzed by use of the Finite Element
Method (FEM). It is easier however, to use BEM tifan to use FEM in consideration of element
configurations. So the BEM program using a constant element for adhesive bonded joint has already
been produced by us. This program gave proper solutions for simple form joints (ex: Single lap
joints, Double lap joints, etc), but it did not give proper solutions for complex form joints. In order

to get accurate solutions in every case, we introduce a quadratic element.
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Accuracy of numerical intégration, which is inevitable for using a quadratic element, and
numerical solutions of linear equations by analyzing of an adhesive bonded joint model were examined.

The results obtained are as follows:

{1) As for the accuracy of numerical integration, the profitable integral degrees of Legendre-
Gauss Formula are defined as - follows.

1.0>r/1 =04 6-degrees
0.4 >/l 12-degrees

where 7 is the distance from a source point to an element, and 7 is the element length. A proper
cutting width of the domain of integration about Double Exponential Formula equals 0.01 when
#/l equals 0.01.

(2) . As for the accuracy of numerical solutions of linear equations in the Conjugate Gradient
Method, the proper value that decides the convergence of solution equals 107%, and the repetition
number until convergence reduced about 20~60% by excuting scaling.

(3) According to these, the solutions of complex form joints are given with high accuracy.
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