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Abstract: The fracture energy of glass fiber/carbon fiber/epoxy resin hybrid composite system was investigated in
the aspect of fracture mechanism. Epoxy resin matrix was DGEBA-MDA-SN-HQ system. On the interface of glass
fiber and matrix, post debond friction energy provided a major contribution to the fracture energy, and debonding ener-
gy and pull-out energy were of the similar value. In the case of fracture on the interface of carbon fiber and matrix,
pull-out energy was the major contributor.
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Table 1. Properties of Fibers

Fiber Carbon Fiber| Glass Fiber
Tensile Strength( kPa) 343 147
Young’s Modulus( kPa) 230.30 72.52
Diameter( X 10™*m) 7.59 7.66
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Fig. 1. Arrangement of glass fiber(hatched) and
carbon fiber{ black) specimens. The numbers
low each diagram are the volume fraction of
carbon fiber.
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Fig. 2. Measurement of the fiber debonded length
and pull-out length.
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Fig. 3. Work of fracture as a function of carbon
fiber volume fraction for DGEBA-MDA-SN
{5phr)-HQ(1.25phr). Dashed line is the rule
of mixture relationship.
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Fig. 4. Fracture energy as a function of carbon fiber
volume fraction for the DGEBA-MDA-SN
(5phr)-HQ(1.25phr) hybrid composite :

(@) total theoretical energy, () work of
fracture, (O) debonding energy of glass
fiber, ((J) post debond friction energy of
glass fiber, ( A) pull-out energy of glass fiber
and () pull-out energy of carbon fiber.
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Fig. 5. Comparison of fracture energy of glass fiber
(O), carbon fiber([1) and total theoretical
energy(A) for DGEBA-MDA-SN(5phr)-
HQ(1.25phr) system.
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Fig. 6. SEM showing the §uﬁace of pull-out fibers.
(A) carbon fiber (B) glass fiber
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Fig. 7. Fracture energy as a function of carbon fiber
volume fraction for the DGEBA-MDA-SN
(15phr)-HQX 3.75phr) hybrid composite :
(@) total theoretical energy, (M) work of
fracture, (O) debonding energy of glass
fiber, ((J) post debond friction energy of
glass fiber, (A ) pull-out energy of glass fiber
and (<) pull-out energy of carbon fiber.
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Fig. 8. ( A) Total theoretical energy, ( B) work of fracture, (C) post debond friction energy of glass fiber and
(D) pull-out energy of carbon fiber for different SN: HQ contents: SN: HQ=(QO)5: 1.25phr, (1)

10: 2.5phr, (A)15: 3.75phr.
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