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Analysis for Properties of Particle or Short Fiber Reinforced Composites based on
Micromechanics under Pure Shear

Young-Tae Cho’, Kwang-Hee Im

ABSTRACT

Cracking of the reinforcements is a significant damage mode in particle or short-fiber reinforced composites
because the broken reinforcements lose load carrying capacity. This paper deals with elastic stress distributions
and load carrying capacity of intact and cracked ellipsoidal inhomogeneities. Three dimensional finite element
analysis has been carried out on intact and broken ellipsoidal inhomogeneities in an infinite body under pure
shear. For the intact inhomogeneity, the stress distribution is uniform in the inhomogeneity and non-uniform in
the surrounding matrix. On the other hand, for the broken inhomogeneity, the stress in the region near crack
surface is considerably released and the stress distribution becomes more complex. The average stress in the
inhomogeneity represents its load carrying capacity, and the difference of average stresses between the intact
and broken inhomogeneities indicates the loss of load carrying capacity due to cracking damage. The broken
inhomogeneity with higher aspect ratio maintains higher load carrying capacity.
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g. 1 Model of Esheby's inhomogeneity in infinite body.
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g. 2 Principle of superposition for a broken ellipsoidal
inhomogeneity in infinite body.
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Fig. S5 Stress distribution (T,./T) in and around a broken
inhomogeneity under pure shear. Aspect ratio (b/a) of the

inhomogeneity is 0.5 and 1.0.

3. A A

Wl e 18 ES et Btk o, 299 EdAE

Azl dolM TEL, padel gddd diste olFH
4 dAst =dlsiolth BHEAEgAEY] FAE H
(x, y3)% FHEol 47 24, 2b0lth 'R A2 EREA
27 AE 2AEH(ba)st HEH 2 B EgEEY &
AATe] 2FE oofstA dAste Al azglz,

[e}
1 % 749 ¥Fde) TSHES AUS] R

31 2923 £3589 YL

4H 2 FE GUARFARe SULEE BFAR
3 Ee el o H] BRSO, Folkulrt 247 v=0.17
We032 F9e SUREE vehAth BEneed sl
BAARF AR tate] 3RAFBLLANS AT 2
3, wpdge] daRe st 05~200 4% ofF Fadw
47 9% 5 A9 Y B oAy EE o
& we afEudAE Radessl 4e BAR B
@ AHAHE de 5 ATk wepd, gURL Aot
o zeEul 7k 05, Lol sl gAE wAE % F4
4 2FAL ¥ AWgH LEE 44 Fig 49 Fig

Q.

w2

Jﬂmﬂﬂﬂr%mmﬁoﬁ

e A BEE Roli, tEgxdME EFEE
FHoll &ol JFs AHS & & Ak Fig 528 #€E
H E7EEe Ay, T WwE F2 A4geM SEY
g7t dojvtn, #84e 2w BEgdEe] FAR A
2A}1FS & F 2ok Fig. 62 433 AAE W o
g S e Ftst A Folxnt ol& d
297 & ANE, S A ANMELFS £ 55
89S A8E U@tk Fig. 7& #4949 AAME xFY
o Ak FHAREE BY FE2 FAHA o 7Hgn
TddezRY HeliPa FA FA8 Frlstn AAE
o] BBelA HdSHE Uehdth oM FEAA
T 3ol o] HA @ FAAY EHoly ol b
EQEAM FHYE HolHZ o &Ry wEoln Y
of o]§g aAFdo] FHG 7| wEele AWZED Fig
8~92 4T AAEeH} ZEH AANEY F4 §HE
EE Yebdo

2 b

18 — 2

16 — 1

14 F bla=2.0

o 12 b 12
t 1.0
1 o
06 :J...l....l““l.“\ln..I.:..I....I....l.,ul““

S04 03 2 41 4] 1 2 3 4 5
Xa

Fig. 6 Stress distribution along x-axis for an intact inhomogeneity.
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Fig. 9 Stress distribution along z-axis for a cracked in homogeneity.

under pure shear as a function of an aspect ratio.
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shear stress as a function of an aspect ratio.
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