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Abstract

Localized resin slump at the upper end of the terminal plate side of dry-type transformer epoxy resin casting coils is a common defect
during the curing process, adversely affecting product aesthetics and insulation reliability. This is primarily caused by volumetric
shrinkage during the resin’s gelation phase. This paper designs and implements a finely-tuned stepwise heating curing process to
empirically observe and record the viscosity-time relationship of the resin during the critical 80°C gelation stage. The experiment
successfully captured the complete evolution sequence of the resin from liquid flow state, through highly viscous state, to final
solidification. Two critical time nodes were identified: at 220 minutes after the start of the 80°C holding stage, the resin was in a
highly viscoelastic state with reduced flowability but not yet solidified, representing the ideal window for “preventive replenishment”;
at 380 minutes, the resin entered a rapid shrinkage phase, marking the last effective opportunity for “inspective replenishment”.
Based on this time-viscosity relationship, a dual-phase active replenishment strategy was proposed and validated.
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