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Effect of superposition of environmental factors on bulletproof performance of domestic aramid helmet
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Abstract : The effects of temperature and environmental conditions on bulletproof performance of domestic heterocyclic
aramid helmet were studied by comparing the change rule of bullet depth and V50 speed of anti-fragment performance under differ-
ent environmental conditions. The results show that under normal temperature conditions, the bullet height value of heterocycle
aramid helmet is (12.34+2.65) mm, and the V50 value is (736.734£9.64) m/s. Compared with normal temperature, after temperature
superposition, the average bullet height increases to 13.75 mm, the average anti-fragmentation performance of V50 decreases to
703.8 m/s, and the bulletproof performance decreases, which is related to the chain segment fracture, rearrangement, thermal oxida-
tion at high temperature and brittleness at low temperature of aramid. When environmental factors are introduced, the average height
of the helmet's bullet increases to 17.1 mm, and the average V50 anti-fragment performance decreases to 699 m/s, indicating that its
bulletproof performance is seriously degraded, which is related to the aging of aramid materials caused by environmental conditions.
Under all testing conditions, the maximum height of the final bullet mark of the heterocyclic aramid material helmet appears at the
front of the helmet.
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Fig. 1 Molecular structure of the aramid III
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