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The Fracture Toughness and Crack Propagation behavoir of
Short-fiber Reinforced Ruber
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Abstract

The fracture toughness and crack propagation behaviors of short nylon66 fiber reinforced Chloroprene
rubber have been investigated as functions of fiber aspect ratio, fiber content and interphase conditions.
The J for crack initiation and rupture were determined for short-fiber reinforced rubber. The values of J.
for most reinforced rubbers were low compared that of matrix. But, J, at rupture showed a higher value
than that of matrix. The crack propagation behaviors were analyzed into 3 patterns with increasing fiber
aspect ratio and fiber content. The tearing mechanisms of matrix and fiber reinforced rubber were observed

by CCD camera focused on the tip of crack and load-displacement graph. Both cases showed a completely
different behaviors.
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Fig. 1 Uniaxial tension strip specimen.
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Table 1 The mechanical properties of rubber
matrix and characteristic factor.

X Y z
Tensile 21.56 M 19.65 132
Strength
Tensile 7.57 MR 3.66 211
Modulus

Elongation 338 % 454 430

Hs(JIS A) 62 55 48
Fiber AR | 70~550 265 70~400

Content(phr) | 5, 15,30 | 10, 20, 30 | 15, 30

Interphase Ref. ©
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Fig. 2 Load-displacement curve for the matrix(Z).
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Fig. 3 Load-displacement curve for the reinforced

rubber(Z).
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Fig. 4 Sequence of photographs showing of tearing
during tensile deformation for the matrix(left
side) and reinforced rubber(right side).
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Fig. 5 The photographs of tearing pattern for
matrix and reinforced rubber.
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Fig. 6 Effects of interphase and fiber content on
the tear strength ratio.
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Fig. 7 Effects of interphase and fiber content on

the tear strength ratio.
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Fig. 8 Effect of interphase and fiber content on
the J. ratio.
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Fig. 9 Effect of interphase and fiber content on
the [/, ratio.
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