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Abstract

Aramid rubber composite materials have been widely used in aerospace, automotive and other fields due to their excellent mechanical
properties and heat resistance. This article aims to improve the flame retardant properties of aramid rubber composite materials, using
various flame retardants for modification, and analyzing the effects of different flame retardants on the flame retardant properties
of composite materials. The thermal stability and flame retardancy of the modified composite material were evaluated through
thermogravimetric analysis (TGA), vertical combustion experiment (UL-94), and oxygen index (LOI) testing. The research results
indicate that the addition of phosphorus based and nitrogen based flame retardants significantly improves the flame retardancy of
aramid rubber composites, with the phosphorus nitrogen composite flame retardant system performing the best. Under this system,
the ultimate oxygen index of the composite material increased to 32%, and the vertical combustion test reached V-0 level. In addition,
thermogravimetric analysis showed that the quality loss rate of the modified composite material was significantly reduced at high
temperatures. This study provides a theoretical basis and technical support for the application of aramid rubber composite materials
in high-temperature environments.
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