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A Basic Study on the Mechanical Behavior of Elastic Body
Containing Another Material

Sung In Bae and Sang Chul Kim

Abstract

The mechanical behaviors of an elastic body containing another materials are studied with the
statistical method since they are generally distributed at random in size, orientation, and position.

As the basis of this research, the size, the shape, and the ratio of volume for another material
assumed to be constant, and only the positions of another material are changed randomly. The
stress intensity factor, the compliance, and the modulus of elasticity are investigated in two-
dimensional state by using the Monte Carlo Method and the Finite Element Method. The metho-
dology of the simulation analysis for the mechanical behavior of such material is also proposed.
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Table 1 The mechanical properties of used

materials(E,, vo, Ao; For matrix, E,u,
A;For another material).
‘El‘{(:gf/ mm? Yo l A/Ao ‘ E/Eo
F—1 21, 000 0. 290 0.1182 0. 0238
F—2 21, 000 0.290 0.1182 0.0840
F—3 21, 000 0. 290 0.1182 0. 2900
F—0 21, 000 0.290 0.1182 1.0
G—1 500 0.160 0.1182 | 41.0
G—2 500 0.160 0.1182 | 14.0
G—3 500 0. 160 0.1182 3.4
G—0 500 0.160 0.1182 1.0
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Fig. 1 The finite element idealization.
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Table 2 Modulus of elasticity calculated by

simulation.
) Mean |Dev. Coeff. of
Eolkef f B Bo| 4/ s |(E)(sa(E) (ks Var,
f/mm?) If/mm?) [(Ea)
F—1 {21, 000:0 0238]0 1182] 16, 656 702 | 0.0421
F—2 121, 000.0 0840|0 1182, 17,285 377 | 0.0218
F—3 {21, 0000. 29000. 1182| 18,593 | 140 | 0.0075
G—1| 500 | 41.0 |0.1182| 705.5| 258 | 0.0366
G—2| 500 | 14.0 0.1182| 666.6 | 15.7 | 0.0236
G—3| 500 | 3.4 |0. 1182 580.7 3.5 | 0.0060
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