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Abstract : Poly( butylene terephthalate) and nylon 6 particles made by the dissolution -
recrystallization method were used for toughening of brittle epoxies. With inclusion of
these particles, the fracture toughness of epoxy was enhanced without loss of its inher-
ent properties, such as modulus and yield stress. Factors affecting the toughness of
epoxies are investigated, which are crosslinking density of epoxy, morphology of parti-
cles, and their compatibility with epoxy. Dense structure of thermoplastic particles are
essentially required for effective toughening. When the particles have a coarse structure,
the toughening effect decreases with an increase of compatibility with epoxy.

Keywords : toughening, thermoplastic particles, epoxy.
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Epoxy DDM(20) 150°C (2hr)
Tetrafuctional HTP1071(100)/ 150°C(2hr)/
Epoxy HTP1062(65) 180°C (2hr)

Fig. 1. Chemical structures of materials.
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Fig. 2. Scanning electron micrographs of (a) PBT and (b) nylon particles made by dissolution recrystalliza-

tion method.
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Table. 1. Thermal Properties of PBT and Nylon 6
Resins before and after Powder Making Process

PBT Nylon 6
Resin Powder Resin Powder

Heat of Fusion

(J/g)

Melting
Temperature(C)

15.1 21.6 19.2 34.5

2279 2273 2259 2256
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Fig. 4. Relative property changes of toughened ep-
oxies(E : modulus, T, : glass transition tempera-
ture, o, : yield stress).
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and (b) unstable crack propagation.
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Fig. 8. Scanning electron micrographs of fracture surface of PBT-toughened epoxy
(b) HPT 1701 system(Arrows indicate the crack propagation directions).
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: (a) YD 128 system and

Fig. 9. Scanning electron micrographs showing ductile fracture of PBT particles in toughened epoxies : (a)

YD 128 system and (b) HPT 1071 system.
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Fig. 12. Scanning electron micrographs showing ductile fracture of nylon particles in toughened epoxies:(a)

YD 128 system and (b) HPT 1071 system.
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