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ABSTRACT

The objective of this work was to compare the mechanical properties of epoxy-
glass fiber composites cured by thermal heating and microwave heating. Epoxy resin was a
diglycidyl ether of bisphenal - A. Methyl tetrahydrophthalic anhydride and methyl
hexahydrophthalic anhydride were used as a curing agent. Accelerators included tris-2,4,6-
dimethylaminomethyl phenol and benzyldimethylamine. Chopped strand mat glass fiber with
specific weight of 0.03 g/cm2 was employed. Weight ratio of epoxy:curing agent was 100:80.
Thermal curing was performed at 150°C for 15 and 25 min for composites containing 1% and 4%
accelerator, respectively. 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, flexural properties (three-point bending) and notched Izod impact
resistance were tested according to ASTM standards. It is found that the 1-step microwave-cured
composites showed mechanical properties as good as the thermally cured composites. The
composites obtained from 2-step and 3-step heating cycle in the microwave curing process
produced mechanical properties higher than those obtained from the 1-step microwave curing and
thermally curing process. Thermogravimetric analysis showed that thermal stability of resins
obtained from 2-step and 3-step curing processes was higher than that from the 1-step process.
Scanning electron micrographs showed that 2-step and 3-step curing processes yielded higher
matrix-fiber adhesion than thermally and 1-step curing processes. The very low power level in the
microwave oven at the first step of curing caused slow increase in viscosity at the beginning of
the multi-step process. This is resulted from the slow rate of temperature increment in the resin.
Effective cure time in the microwave oven was approximately 20-40% of cure time in the thermal

oven.
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