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Microwave irradiation curing of unsaturated polyester/styrene resin:

curing behavior and properties
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ABSTRACT To improve the curing efficiency of thermosetting resins, this study investigated the microwave

irradiation curing behavior and property evolution of an unsaturated polyester/styrene (UP/St) resin. Differential

scanning calorimetry (DSC) was used to determine a suitable thermal initiator, and the effects of microwave curing

and thermal curing on the heating characteristics, thermal stability, and mechanical properties of the resin system

were comparatively analyzed. The results showed that microwave irradiation curing significantly enhanced the

curing efficiency of the UP/St resin. At a microwave power of 1 000 W, the heating rate of the resin reached

0.33 °C/s, which was 8.46 times higher than that under thermal curing at 120 °C. After curing for 360 s, the UP/St

resin was nearly fully cured. Compared with conventional thermal curing, the microwave-cured samples exhibited

higher thermal stability while maintaining comparable tensile strength and impact strength. These results indicate

that microwave irradiation curing is an effective approach for achieving rapid curing of the UP/St resin system and

provides a new processing reference for trenchless cured-in-place pipe repair.

KEYWORDS Microwave irradiation, Unsaturated polyester resin, Styrene, Rapid curing
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Fig.3 Temperature changes during microwave curing and

thermal curing of UP/St resin (color online)
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