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Fig. 1 Homogeneous materials model.




[1373(2

BEREHEIC & A BEERTF OISR (Original)

r oall 11 12 i2
AR AL Ak AL
11 11 12 12
Ax}’AJ’y AKJ’AJ’)'

In—1 ;10— n 4t Crrl 7]
AR AT AR AR [Us
n-1 ,10=1 410 41n 1

Axy AJ’J’ AXJ'AJ’)’ UJ’

nl ni na n2 AR—1 ,AN—1 4NN 41N n
AR AL AR ATE AmTATT AR AT || US

L Anl 4M2 An2 N1 4 AR=1 ann aAn n
L Ax}’ Ayy A’-’J‘AJ’J’ Ax:v A)’J’ AXJ’AJU’— e Uy -
r - ~1p51 =l

BLB.BR By Bx By BuBy | |Wa

11 pll pl2 pl2  pln—lpln-—l pln pln 1
Bxy Byy Bxy ByJ' Bxy Byy BxyByJ’ Wy

- B By ' Bu B | | Wa

By By B By ) Lwy

(0

CoT, HET R w2 2 (A), (BYOEAE, 20
FNOBROEMOMLBEEGERE, BEERICK 07T
MRk E Bo (D)RICIEBOMESREE, MREHE5L
BTl D, BAOER -~ b ORI, KN
Ny b (WINCHET 8= b Y v 20FE, —
FOTCE EHBE EMTE, CHERL T EICEDE
REDATORMOEMXIEHNEKD S EMNTE
B

RIS ROBICEETE & 0 BEOWSK, 4338
KO BEHE S5 FHE L RICH T 5, FRRR
(D OHEAT T,

Fig. 2ITRTHIC, 3 BHOMEOET A2 hENn0
g, - (KD, A~ (L), M- e U, X
FhPhORES, Bl — (KL), ffi— (LM) &9 5,
BT WO T HER — (L) 2 3508, fa— (K) & flg —
(M) B RAEBELEDTH %,

ZDOEHIERTIH, FPEhENDERICENT()
KA E BN D AT TS 5750, B,

nl 71 n2 na
BJCV Byx B)rx Byx
ni ni n2 n2

| Bxy Byy BzyByy

Fig. 2 Heterogeneous materials model.
[K] : Adherend

[L] : Adhesive layer

[M] : Adherend

{KL] : The interface between [K] and [L]

[LM] : The interface between [L] and [M]
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Fig. 3 Stress and strain on an element.
E : Young’s modulus
v : Poisson’ ratio
s : length along the boundary
n : a unit vector along the external normal
ny ¢ x-direction cosine of n
n,* y-direction cosine of n
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Fig. 6 Shear stress distributions.
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Fig. 7. Double lap joint.
2 ¢+ Adherend thickness
{y @ Adherend thickness ... . ..
: Adhesive thickness
: Lap length
: Width of the joint
: Young’s modulus of adherends
: Young’s modulus of adhesive ., .
: Poisson’s ratio of adherends :
: Poisson’s ratio of adhesive
: Tension
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Stress-Strain Analysis of Adhesive Bonded Joints
- by Boundary Element Method

- Tetsuya NISHIKAWA and Kousuke HARAGA

Materials.and Electronic Devices Laboratory,
Mitsubishi Electric Corp.
(1-1, Tsukaguchl—Honmachl 8chome, Amagasakl, Hyogo 661 JAPAN)

Abstract

In this study, we prepared a stress-strain analysis program of adhesive bonded joints by Boundary
Element Method, and we could get proper numerical solutlons about shearmg stress: of doub e lap*

joints by use of the program:

First, the practical méethodsiof stress-strain analy51s about adheswe bonded Jomts by Boundary
Element Method are concerned, and available means we found in thlS process are given._ That are
desirable means of numbering about each boundary s elements in consldera
and the standard value that decide the convergence’ of solutxon about hne

Conjugate Gradients Method.

Secondary, we actually analysised of stress-strain about the double lap joints by the use. of the
program, and confirmed its property by comparing: with analytic:solution.and the use of .the
Boundary Element Method about stress-strain analys1s of adheswe bonded joints. .
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