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Weather Resistance Evaluation of Helmet with Different Shell Materials
Li Jingfei, Shen Zhen, Ge Linghui, Feng Xiaolei
(Zhejiang Institute of Product Quality and Safety Science,Hangzhou 310000, China)

Abstract : In order to evaluate the weather resistance of electric bicycle helmet with different shell materials, three accelerated
aging tests [ultraviolet (UV) aging, 65 °C hot air aging, 85/85 (85 °C, RH 85%) humidity-heat aging], atmospheric exposure and
indoor storage methods were used for treating four customized helmet samples with different materials. The safety protection perfor-
mances of helmets in different aging stages were tested, and the microscopic morphology and thermal properties of the samples were
analyzed by scanning electron microscopy, thermogravimetric analysis and dynamic mechanics analyzer. The results show that the
peak acceleration of the collision energy absorbed by the helmet after each accelerated aging treatment is less than 150g (g=9.806 65
m/s’), and it can still play a safety protection role in actual use, mainly due to the existence of the helmet buffer layer. According to
the morphology change, rupture and stiffness performance of the sample after aging, the evaluation of the shell material shows that
the PC/ABS alloy sample has the best performance. The evaluation of the aging method shows that the effect of UV aging is the
smallest, followed by 65 °C hot air aging, and the helmet is seriously deformed and has more cracking situations after 85/85
humidity-heat aging, which does not meet the actual use scenario. After 85/85 humidity-heat aging, the micromorphology of the
sample shows that the cross-sectional microporous structure increases, but the thermal stability is not changed much. The helmet
shell material directly affects whether the sample is broken after the crash test, and the peak acceleration of the collision energy
absorbed by the helmet is greatly affected by its buffer layer, and the stiffness performance can be used as an effective evaluation
index for the material performance of the helmet shell.
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