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Effect of Pre-vulcanization Temperature on Film Strength
of Polyisoprene Latex
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Abstract

This study employed the equilibrium swelling method to determine the crosslinking density of vulcanized rubber, while evaluating
the pre-vulcanization degree of latex, tensile strength of rubber films before and after aging, and tear strength during aging. The research
systematically investigated the effects of pre-vulcanization temperature on the pre-vulcanization behavior of polyisoprene latex and
the properties of rubber films. Results demonstrated that the optimal film performance was achieved when the vulcanization degree
ranged from 110% to 180%, with the highest strength observed before and after aging within this range. At 40°C pre-vulcanization
temperature, the optimal crosslinking density and vulcanization degree were reached within 6 hours. For temperatures between 50°C
and 60°C, the optimal conditions were achieved within 3 hours. Notably, 70°C pre-vulcanization accelerated the reaction, reaching
the over-vulcanization stage within 3 hours. The study also validated the primary experimental phenomena observed during the initial
and later stages of rubber thermal aging theory.
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