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ABSTR£ CT: By inclusion of cellulose particles, the fracture toughness of modified epoxies
was con iderably enhanced without loss of its inherent properties, such as modulus and yield
stress. T 1e fracture toughness of modified epoxies is not affected by the crosslinking density
of epoxy but affected by aspect ratio of cellulose particles. The maximum fracture toughness
can be cstained by using cellulose particles with aspect ratio 8. The increase in toughness in
this syst :m seems to arise from a combination of processes that include crack bifurcation,
crack br dging, ductile fracture of cellulose, particle pull-out, and defibrillation. Among them,
crack br dging and pull-out mechanisms are suggested as dominant toughening mechanisms
for cellul >se-modified epoxies.
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Fig. 2. Scanning ‘lectron micrographs of cellulose particles with different aspect ratio : {(a) 2 and (b) 6.
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Fig. 4. Modulus a 1d yield stress of modified epoxies.
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Fig. 5. Schematic load-time curves for double torsion
(DT) specimens (a) Stable crack propagation and
(b) Unstable crac < propagation.
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Fig. 6. Fracture toughness of cellulose-modified epox-
les with different crosslinking density(aspect ratio of
particles : 6).
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Fig. 9. Scanning :lectron micrographs of fracture surface of modified DGEBA epoxy showing (a) crack
bifurecation and ¢ ‘ack bridging mechanisms(Arrows indicate the crack propagation direction) (b) ductile fracture
of cellulose particl :.
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Fig. 10. Scanning zlectron micrographs of fracture surface of modified DGEBA epoxy showing particle pull-out
mechanism.
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Fig. 11. Scanning electron micrograph of fracture sur-
face of modifiecc DGEBA epoxy showing defibril-
lation mechanism
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