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Research on Protective Equipment for Frostbite
and Maxillofacial Trauma in Beijing 2022
Olympic Winter Games
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Abstract: Objective: To explore the protection principle, protection degree, protection perfor-
mance and shortcomings of the protective equipment for frostbite and maxillofacial injury in the
Beijing 2022 Olympic Winter Games. Methods: According to the national standard and related in-
dexes, the protective equipment for frostbite and maxillofacial trauma were tested. Results: 1) The
thermal conductivity of face guard, arm guard and knee guard were all higher than 0.12 W /m-K,
showing thermal insulation performance. The water vapor transmittances were 64.70 g/m*-24 h,
517.14 g/m’-24 h and 230.52 g/m’-24 h, respectively. Far infrared emissivity is lower than 0.88,
far infrared temperature rise is higher than 1.4 °C, with far infrared performance. 2) Helmet
wearing stability meets national standards. The top and side impact forces reach 323.0 N
and 1 646.5 N respectively. The lateral rigidity is the maximum deformation of 1.2 mm and re-
sidual deformation of 0.1 mm under the load of 430 N. In terms of energy absorption perfor-
mance, the peak accelerations of flat anvil test and kerb anvil test are both lower than 150 m/s?,
which meets the national standard. 3) The maximum front and side protective forces of jaw pro-
tection were 595 N and 585 N, and the front and side compression deformation were 58.44 mm
and 57.86 mm, respectively; the maximum protective force of the mouthguard is 1 190 N,
and the maximum puncture resistance is 89 N under the uniform puncture speed of 50 mm/
min. Conclusions: the tested samples can effectively prevent frostbite and maxillofacial in-
jury in winter sports. Some existing standards can not meet the needs of the detection of equip-
ment, so it should be improved as soon as possible. In addition, athletes should combine
their own actual situation, choose appropriate protective equipment to wear, effectively avoid
all kinds of trauma.
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Figure 1. Helmet Sample Protection Range
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Tablel Test Results of Face Guard, Arm Guard and Knee Guard

#al(-19.54+0.1)CY(m>*K-W )

KEAZTR/(gm>24h") BI/C BLSPEHFE FHAZH(-30.12£0.DCHWmK")

P 0.079 242 64.70
E 0.072 159 517.14
B3 0.111 660 230.52

1.8 0.89 0.075 632
2.0 0.91 0.070 625
2.4 0.89 0.065 843
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