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Interaction Effect between Ellipsoidal Cavities
in an Infinite Body under Uniaxial Tension

Nao-aki NODA, Nozomu OGASAWARA and Tadatoshi MATSUO

This paper deals with the numerical solution of singular integral equations of the body force
method in the interaction problem of ellipsoidal cavities under uniaxial tension. The problem is
solved by the superposition of two auxiliary loads: (i) biaxial tension and (ii) plane state of pure
shear. These problems are formulated as a system of singular integral equations with Cauchy type
singularities, where the densities of body forces distributed in the », 8 and z directions are unknown
functions. In order to satisfy the boundary conditions along the ellipsoidal boundaries, eight kinds
of fundamental density functions proposed in our previous paper are applied. The present method
is found to yield rapidly converging numerical results for stress distribution along the boundaries.
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(a) Problem A(Biaxial) (b) Problem B(Pure shear) (¢) Problem C(Uniaxial) (d) Coordinate system

Fig.1 Problem and coordinate system
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Fig. 2 Distribution of stress(a/b=1/4, §=1/2) Fig. 3 Distribution of stress(a/b=1 /8, 0=n/2)
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Table 3 Magnitude and position of the maximum stress of ellipsoidal cavities in Fig. 1(¢)

b/d 0 13 172 23 0.8 0.9
ab (deg.) Kt (deg.) Kt (deg.) Kt (deg.) Kt (deg.) Kt (deg.) Kt
1 -90~90| 2.0455 -15 2.0492 26 2.0610 -40 2.0957 90 2.2314 -90 2.7735
12 0 2.4804 -1 2.4815 -7 2.4846 -26 2.4948 -48 2.5290 -70 2.6496
1/4 0 27772 -13 2.7780 -29 2.7861 -37 2.8228 -40 2.9270 -42 3.2119
1/8 0 29199 12 2.9203 15 2.9226 -52 2.9327 -55 2.9693 -56 3.0615

T T
-90 -60 -30 0 30 60 90
¢ [deg. ]
Fig. 4 Distribution of stress(hid =0, O=mn2)
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Fig.5 Distribution of stress(8/d =09, §=r/2)
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Fig.6 Distribution of stress{«/b=1.0, = r/2)
3.] o ; T v"*T"'T‘? ' T 7T7 7"_"777 YT T
e /b/d=09
~ 0.8

N . —

- )/ 2/3 \
an égl/z L/\q\ :
/ ;

A\
AN

Ty A O SO B [T EE R
-90 -60 -30 0 30
¢ [deg. ]
Fig.7 Distribution of stress(a/b=1/8, 6 =7/2)

FERE K, OIHRIRL 2 K 2 1R T, KEITRIRIL, %
NENICOWT M=20 BE THHEFES 7RI
HLTEY, BEFLIGEE AL Twd,

KA, AR a/b=1/4 L a/b=1/8 DT I DO W
T, bld=09(EE) L bld=0058) B 2B A,
B, £ & UM C o855 Y i 8 25 341i % X
2, 31T, 70, M4, 543, MEC O—#5I1%RD
BWTbd % L Tab % 1.0,1/2,1/4,1/8 L%
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1058 (ol 72 PIAK 22 02 D FEBFR— W5 15R D 10 B 1 2 T g

fbsg7zE EDINaMmETT. K4 X0, a/b—0 &
BHIZONT, ¢=290° LN TIRIE ST BHAL %
HT 2 ERINOERIGE I I bbb, T bbb,
bid=0D % K2 3ICRs0 2 LI, ab—0 &
HICONT, BIEA B CiZB 3 0s/0” DED,
MfLEH T 2 |BHEL(1) 855K D (K.=2), (2)
MEE AWK =4), (3)—85]5KD (K =3) %%}
LG DOICHENRBOBER IO EABE S
%,

I35, BRI a/b=10,1/8DBETODNT, bld
AL H L EDINAMER G, TITRT, a/b=
LODHBE DT, LH & OBITHR® LT
FLCBL T3, $72X6, TERD L, bld DE
et U TTERIRNKE <4 U A07E IR D &L
LTwaZebhb, D0, a/b=100D¢E 21211
T OFEIL 2 BOELOWNEIERS IO E L
TRNDZ2DIIHL T, a/b=1/8D &k 52, THBOE
BB L > TR, WM T 288 L @Y
TAHEHOBEL L 2 v 3, Tkt a/b, bld
DEALIZ & 678 5 T, Tomax O FANLE I B2 EAL
LTLEHBEBT T I he ZIERICRD 2 2 &t
HETH D,

I, R a/b=1.0,1/2,1/4,1/8, 6°=1, v
=03DHFFIC OV, bld #FLS B L 2DINH
HPRB K ORKIEOINE %2, % ORAENE ¢ &
EHICERIIORT, RIOILHEPHRBOMIZ, T
NLR2OPNRT Lo, I FES O -BEE T
PR L T T, Bk a/b, 85 X O bld o L& TA&
MEDENTH L 2 Ehbrno T,

4. ¥ B

AT, ERAEORRBES TR EFHL T,

2 ADFKIFBR? FEARE 0 2 H T 2 HRE O JEEhx
Fr—h5 R & O I BEAT 2 Bk E R L, T¥%
REERLT, BREYFEDDLEUTOL Sk 3,

(1) Zo0%Er2HT LERE)N 2EHOHES
R LEE(TES IR, MRS AN 2B ICRATL
INSEEREDY S T L1 & 0 FEl PRI (—#h
SERD )RR S €, KNSR, 2AFhOBS
WKOWTH R OELARTRIFRINES BB S0 (£
2).

(2) ER>rOERIZOOLTIE, HHS OB ES
EFEFER LI —HUK(E]L K6, 12, ZTHOER
el e R R L S ¥ BB on T, BRE
DD S DLIEIFHBES N (B 4~T7) . KIRITEE
R, BhOEKE a/b—0 £ 25125 T, ML%
HY 2 BBEHROSRICEME L —T 5,

(3) FARE & EERE 2 RERICE L S R
W, EREFRRKICHOBE L ZOREMBE LTI
(% 3).
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