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Characterization of fiber morphology and its effect on mechanical
properties of short fiber reinforced rubber composites
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Abstract ; In order to improve the prediction accuracy of short fiber reinforced rubber composites perform-
ance , considering that most of the fibers inside short fiber reinforced rubber composites present random
wavy shapes,a discrete modeling method was used to establish a two-dimensional representative volume el-
ement model of short fiber reinforced rubber composites with wavy fibers. The uniaxial tensile simulation of
the numerical model was carried out and compared with the experimental values. The influence of fiber

morphology on the mechanical properties of short fiber reinforced rubber composites was analyzed. The re-
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sults show that the numerical simulation results fit well with the experimental measurements and the model

has good reliability. The wavy bending of fibers weakens the strengthening properties of fibers. The influ-

ence mechanism of fiber morphology on mechanical properties of short fiber reinforced rubber composites is

related to fiber content. At low volume fraction,the modulus of SFRC decreases with the increase of the

model crimp percentage. In the case of high volume fraction,the modulus of SFRC increases first and then

decreases with the increase of the volume crimp percentage of the model.

Key words: rubber composite material; short fiber; fiber morphological characterization; mechanical

property; crimp percentage
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Fig.1 Modeling algorithm of aramid staple fiber
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Fig.2  Microscopic image of aramid staple fiber
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Fig.4 Flow chart of fiber modeling
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Tab.2 Formula of aramid fiber-reinforced rubber composites

[iiwiRAnes T/ Oy HAAR LRI/ 1y LFUERJE/mm LY PR O H % LT YRR B %
KI-1 1 168.4 1.5 0.59 0.49
K1-2 3 168.4 1.5 0.75 1.46
K1-3 5 168.4 1.5 2.88 2.43
K1-4 7 168.4 1.5 3.99 3.40
K2-1 1 168.4 3.0 0.59 0.49
K2-2 3 168.4 3.0 0.75 1.46
K2-3 5 168.4 3.0 2.88 2.43
K2-4 7 168.4 3.0 3.99 3.40
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