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The objective of this study was to compare the mechanical properties between epoxy composites
cured by thermal heating and microwave heating. Epoxy-anhydride (100:80, wt/wt) resins reinforced with
glass fiber were cured in a domestic microwave oven and in a thermal oven. Hardening agents included
methyl tetrahydrophthalic anhydride and methyl hexahydrophthalic anhydride. Tris-2,4,6-dimethyl
aminomethyl phenol, 2-ethyl-4-methyl imidazole and N,N-dimethylbenzylamine were used as an
accelerator. Thermal curing was performed at 150°C for various cure time depending on accelerator
concentration and specimen thickness. Microwave curing was carried out at various conditions, including
1-step, 2-step, and 3-step heating cycle, whereby each cycle employed different power level and time.
Tensile properties, notched lzod impact resistance and flexural properties (three-point bending) were
tested according to ASTM standards. Sample characteristics were determined by using DSC, DMTA, TGA
and SEM. It is found that the microwave-cured composites produced mechanical properties as good as
the thermally cured composites. The 2-step and 3-step heating cycle using in the microwave curing
process produced better mechanical properties higher than those obtained from the microwaved 1-step
and thermally curing process. This is attributed to the slow increase in temperature during the beginning
of the microwave curing process whereby the very low power level was applied in the first cycle of the
multi-step heating process. This affected the slower rate of viscosity increment, resulting in better
wettability of the glass fiber with enhanced interfacial adhesion between the fibers and the resins. The
viscosity of resins affected the homogeneity of the crosslinked structure. Therefore, rapid increment in
viscosity may cause defects in the structure because of the entrapment of uncrosslinked resins. In
domestic microwave ovens, the magnetron is operated at full power. During a specified time, the current
is turned on and off for segments of the period, and the average power is reduced. This on/off type of
control is often referred to as duty cycle control. Therefore, the actual heating time in the microwave oven
is much shorter than the setting time. The output power of the domestic microwave is governed by the
duty cycle control, and the microwave output power depends on the actual heating time. Consequently,
cure time in the microwave oven was shorter than that in the thermal oven. The restriction of this work is
to be unable to control the system of the microwave oven such as “true” power and “true” irradiation time

of microwave.
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