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Tab- 1 Viscosity of coating PCL solution of different concentrations
Concentration/ /0 10% 20% 30%
Viscosity/cP 814 7091 30976
Measured at 25°C
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Tab-2 Mechanical properties of PCL/glass—fiber cloth reinforced composite; Dose 160kGy

Conditions of irradiation Bending Strenqh/MPa Bending Modulus/ GPa Gel fraction/ 7%
25C 107 7.9 8
45°C 112 8.2 37
Supercooled state ) 146 10.7 65

{ttadiation at 45°C after melting at 80°C
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Fig-l Bending strength of PCL/glass fibre reinforced Fig-2 Bending modulus of PCL/glass fibre
composite, irradiated with different dose reinforced composite: irradiated
Irradiation at 45°C after melting at 80°C in vacuum with different dose

Irradiation at 45°C after melting at 80°C in vacuum
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Fig-3 Bendling strength of PCL/carbon fibre Fig-4 Bendling modulus of PCL/carbon fibre
reinforced composite by irradiation at different dose reinforced composite by irradiation at different dose
Irradiation at 45°C in vacuum Irradiation at 45°C in vacuum
B 5 plies to Imm, O. 10 plies to 1.5mm B 5 plies to Imm> O. 10 plies to 1.5mm
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Fig-5 Enzymatic degradation of PCL/glass fibre Fig-6 The soil burial degradation of
reinforced composite during different immersion time PCL/glass fibre reinforced composite

Reaction temperture, 50C n. OkGy (()% gel), O. 210kGy (69% gel)
M. 0kGy (0% gel), O. 210kGy (69% gel)
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PREPARATION OF PCL/GLASS FIBRE AND
PCL/CARBON FIBRE COMPOSITES BY Y RAYS
IRRADIATION AND THEIR BIODEGRADABILITY
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( Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)
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( Takasaki Radiation Chemistry Research Institute, Japan Atomic Energy Research Institute,
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ABSTRACT A new biodegradable polymer coating fibre cloth composites has been achieved
by 7 rays irradiation in the present study- The mechanical properties (Bending Strength and
Bending Modulus ) of poly (¢ caprolactone), PCL/carbon or glass fibre composites were investi-
gated. 7 rays irradiation improved the mechanical properties of composites due to the formation of
gel by crosslinking- PCL/ glass fibre cloth reinforced composites by irradiation at supercooled state
in vacuum with increasing dose up to 270kGy the composites gave higher bending strength of 1.
5 times and bending modulus of 1.35 times compared with unirradiated composites- PCL in com~
posites degraded by microorganisms in soil burial test and enzymatic degradation test- The degra-
dation led to a weight loss- During enzymatic degradation test, after 23h immersion there were a
100% PCL weight loss for the unirradiated composite and 54% PCL weight loss for the irradiated
composite- Weight loss of PCL gradually increases with increasing burial time. After 12 weeks in
burial time, weight loss of 30% PCL was achieved for the uncrosslinked composite, while, for
crosslinked composite (gel content 69%), weight loss of 20% was achieved-

KEYWORDS Poly (¢ caprolactone) (PCL ), Glass fibre cloth, Carbon fibre cloth, Irradi-

ation crosslinking: Mechanical properties: Biodegradation
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