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Abstract

Tensile strength and failure process of composite materials depend on the variation in fiber strength,
matrix properties and fiber-matrix interfacial shear strength. A Monte-Carlo simulation considering
variation in these factors has been widely used to analyze such a complicated phenomenon as a
strength and simulate the failure process of unidirectional composites. In this study, a Monte Carlo
simulation using 2-D and 3-D(square and hexagonal array) model was performed on unidirectional
graphite/epoxy and glass/polyester composites. The results simulated by using 3-D hexagonal array
model have a good agreement with the experimental data which were tensile strength and failure
process of unidirectional composites
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(c) Hexagonal array
Fig. 1 Schematic diagram of models

Fig. 2 Finite difference model
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Table 1 Mechanical properties of fibers and

matrices"®'*?"
Tensile Bl . Young's | Shear
t!
Material strength or(nia)lon modulus | modulus
(]
(MPa) (GPa) (MPa)
T300
2950 1.18 238 -
(Thornel Co.)
E-glass 1800 2.65 68 -
331
oy | s 10 162 | 6045
(Dow chemical)
polyester 62 2 3.2 1086.97

Table 2 Weibull parameters of fiber strength®®?"

Weibull
. Weibul]
. diameter scale gauge length

Material shape

(p#m) | parameter (mm)

parameter
(GPa)
T300 7 3.2 5.5 30

E-glass 16 L 1.2 10.0 14.495

Table 3 Mechanical properties of composites(test result)

Tensile | Young's { Ultimate Fiber
. R volume
Composites | strength | modulus strain fraction
(MPa) (GPa) (%)
7
T300/914% | 1597.65 130 1.17 0.6
T300/3601" | 15153 138 1.06 0.6
T300/3631" | 1740.5 135.5 1.22 0.6
T300/976% | 1520 156 — 0.6
glass/polyester| 653.86 37.55 1.8 0.5
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Fig. 10 Simulated failure
process of graphite/
€poxXy composites

Fig. 11 Observed failure
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€poXy composites
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