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Fig. 1 Schematic of 3D shear-lag model
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Fig. 2 Schematic of 3D difference model
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Fig. 3 Schematic of the stochastic location of a fiber
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Tab.1 The mechanical properties of glass

QEY)

fiber/expoxy material

Material properties Value
Fiber Young’s modulus E;/MPa 68000
Fiber radius »/mm 0. 008
Fiber weibull modulus p 10.0
Fiber volume fraction Vy 50%
Matrix shear modulus G,,/ MPa 1086. 97
Fiber gage length Ly/mm 14.5
Fiber strength o, based on Ly/MPa 1200
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Fig. 5 Flow chart of the Monte-Carlo simulation
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The simulation of damage process for uni-directional composite materials

based on fibers’ stochastic distribution

FAN Yin,

CHEN Xiu-hua™ ,

WANG Hai

(School of Aeronautics and Astronautics,Shanghai Jiaotong University , Shanghai 200240, China)

Abstract; Ultimate Tensile Strength (UTS) of composite materials is influenced by the variation in fiber

strength and randomness of fibers’ distribution. A shear-lag numerical model, which depends on a rea-

sonable hypothesis of fiber distribution,is built in this paper. A Monte-Carlo simulation using current

model is used to analyze the failure process of uni-directional composites and obtain the UTS. Compared

with model from literature,current model obtains much more perfect results.

Key words: shear-lag method;fibers’ stochastic distribution; Monte-Carlo simulation



