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DYNAMIC ANALYSIS FOR A NONLINEAR INTERPHASE OF AN INCLUSION

PR —  JUEERA
By Sohichi HIROSE and Michihiro KITAHARA

The time-domain boundary integral equation method is applied to the dy-
namic analysis of a nonlinear interphase of a three dimensional inclusion. The
interphase is assumed to be a thin layer which consists of a distribution of non-
linear springs. The tractions are continuous across the interphase, while the
displacements are discontinuous from inclusion to matrix. The relationship
between traction and displacement discontinuity is nonlinear, which is like a
perfect elastoplasticity. The matrix and the inclusion themselves are assumed
to be linearly elastic. Therefore the ordinary formulation of the boundary
integral equation is made and the nonlinearity of the spring is involved in the
form of the boundary condition. Numerical examples are shown for a spherical
inclusion subjected to a plane P wave. A comparison is also made between a
linear spring and a nonlinear spring.
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Fig.1 Elastic inclusion in spring contact.
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Fig.2 A spherical inclusion subjected Fig.3 Variation of an incident stress o3
te a plane incident wave. with time.

252, FROBZRIATRMATHEOT, RBHAFYy 7oA {u, u} " (N=1. 2. --+) %/HK
RDBZEBTED,
NADPIEREEE SR TH 38, BASEI T IHERARGE R

ta t) =tz 1) = fla(e ) - ulx,t)) T€S t€[0,)

(10)
LEDERS, fRARDIEEFEHEAZDLTERTH S, J0EE. BLLE2HFERRARKXNO) L ABEOER
LELTOEATEDS, RO LOH—DOHEER NI ER K FIEAS TOEMOFREERILL TRad4
BT AL TH B, COZLEEZERL THHUEIIRNO) 2BNIERFEI BT 2IBEEGHLEEIIITS
TEBTES,

5. Bi#EFHH

B LT Fig. Q0md &5 RBKA o 2 b — Y a VICREEE (B2 OIER) PESETHSAH
UrBERZx ., —BlE LT, ASBIISHES oo MK TROIRSLEIIE (TH) PHTHEHE
T3,

L tl

. 7 (11)

£ = ax T
o = N €08 (th,T - 5) {/\5,',' + 2#5535j3}H(T)H(

L. t=(eit-{x:+2a))/aTHB, $hbd. TEHHDTHD 0331, Fig. JTRT K 5 ol
et /aB3ITHD, t=c Lt /2a)iBCTEREH 002 ETHILDTH B,
AP —CarDELTHEBOBMDOBEEREUTOL Y It 5%,

érfer =2, erfer=2, EL/ET:\/E, <3L/CT=\/g plo=1 (12

A= a Y NOBEEPHBOFEEIL LT 2HEENI &6 I NV— T a Y RABORIFIEST
AfEOHE BT D,

HEMROEEHEZ O R, MEAE TOBMNBERZELASHLMI R TORY, TOED, IIT
B—BERENH L L TR TR IR ELHALIERENARAZHANR LT 3.

— 454 —



iN/Uo (a) ts/Uo (b)

0.7~ 0.7F= ==
: :
! |
| ~0.175_ 0 |

|
0175 pef(uis — us)
adq

0.07  ped(ay — un)
aoy

———{ =07

Fig.4 Nonlinear relationship between the displacement discontinuity and the traction on the

boundary S. {a)} Normal and (b) tangential components.
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Linear Nonlinear Nonlinear

Fig.5 Variation of the traction t. for various values of c71t/a.
The incident wave is a tensile P wave.

Nonlinear

Fig.6 Variation of the traction t. for various values of ¢cvt/a.

The incident wave is a compressive P wave.
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Fig.7 VYariation of the vertical displacements with time at several points.

{a) Tensile and (b) compressive incident P waves.
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