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The multi-scale computation method for elastic-plastic heterogeneous bodies with interfacial debounding
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A method of multi-scale computations is developed for analyzing the quasi-static mechanical behavior of
elastoplastic heterogeneous media with interfacial debonding. After posing the two-scale boundary value
problem, we developed the numerical algorithm for microscopic self-equlibrated problem involving discon-
tinuous deformations. This algorithm, which accommodates the kinematical constraints on the interfaces
by the penalty method, enables us to analyze the elastic-plastic behavior with debonding without any nu-
merical instability. The representative numerical examples well illustrate the remarkable influence of mi-
crostructures with debonding interfaces on the macroscopic elastic-plastic material behavior; in particular

the macroscopic yield stress.
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1. For a given E(x), obtain u by solving
"Micro self-equilibrium problem"
see; Terada and Kikuchi (2001)
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IF no violation has occurred
EXIT
ELSE
Release the constrained force

) Update F > F,u - u"™ setm=0,u™% =0
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(e) 2-45
WREETL2 @)

H-6 I/ OBFRERETTI

HEEEZERML2WVES .
30 e b
I model 2-00
= I £ __—————me———-C-=-
s | A\ === .
200 i 1
= N T e
I N s
ju
NR .
g — — — :model 1-00
------ : model 1-45
model 2-90  eeeeeeeee : model 1-90
00, ]
0.0 0.005 0.01

<70 TH

H-7 EREZIES - O3 HER

EBROEEZFNTN2: 1, 4:1 E725EHEOHEER
NEHEEZEZ, THICTN5E45°, 90° T DOEES
BEIVOBEZEERELE. INSOIZ7OBEET
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BMERNEC-RICHBLENRETEEE (1-00,
2-00) i3, ERMIHBRRIEHIIZIE—ETH 5.
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MRS BT B REE - TROBEEV S EREGE
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5. £&8

AWK TIX, HRERICH T 3 BEHME R E OB
RIRNY B EDFREGEH EEE LU IHBHETIFR
r—)ERERSENT7IVTUXLEZERELE. BEHE
BICEDIDSIINF A —IVEFI 2L, FED
HHEHEEER L - two-scale EREMEEZHREL, #
VMR, FEGEENEBINS I/ OBERERO
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OBED D HNEEONREGFENREEIZH B Z &M
BREINZID, FAETIE, LI BREEEEZE
B BDITBHRBRT VI XLEHL .
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BWEFTDO ZEMTEE,
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