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Design and Analysis of Special Inflatable Protective Gear for Skydiving
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ABSTRACT: The paper aims to have in-depth research and exploration on the special inflatable protective equipment for
parachute jumping to compensate inadequate ankle protection of paratroop boots and change the situation that there is no
protective measures for hips (caudal vertebra and lumbar vertebra), and thus reduce the probability of ankle and hip (cau-
dal vertebra and lumbar vertebra) injuries of paratroopers. A kind of wearable special protective equipment for parachute
jumping was developed. According to the actual application requirements, a reasonable design scheme was proposed, in-
cluding the design of structure, shape, material and molding process. Through theoretical analysis and wearing test, the
feasibility and rationality of the design scheme were verified. The structure, material, technology and performance of the
special inflatable protective equipment for parachute jumping can meet the requirements of liquid airdrop without para-
chute, and excellent protective effect was realized after the paratroopers wear it. The special inflatable protective equip-
ment for parachute jumping is a kind of practical, convenient and economical new parachute protective equipment, which
is worth popularizing.
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Fig.1 Schematic diagram of inflatable skydiving
2 ankle protector
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Fig.2 Schematic diagram of inflatable skydiving
butt protector
1
Tab.1 Physical properties of gas column raw materials
/mm GB/T 6673—2001 1150
/mm GB 6672—86 62
/(cm*-m=2-d"!-Pa’!) 553.856x107°
GB/T 1038—2000
/(em?*-cm-cm™2-s7!-Pa!) 4.0434x1071
/(g'm~2-d~! 7.20
& ) GB/1037—388
/(g-em-cm~2-s7-Pa~!) 259.806x107°
/] GB/9639—88 A 3.1
/g 4=15g 510.7
TD 37.28
J(N-(15 mm) ~1) MD 37.97
GB/T 17200—1997
TD 606.21
1%
MD 550.00
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2
Tab.2 Specification of applied column
/em /um /kg /MPa /MPa
2,3 60~120 0.03~5 0.15 0.06~0.08 100~110 kg\0.6~0.7 MPa
4 60~120 4~10 0.15 0.06~0.08 80~90 kg\0.8~0.9 MPa
6 60~120 8~20 0.15 0.04~0.06 50~60 kg\1 MPa
3
Tab.3 Actually measured gas column data
/em /um /mm /MPa /kg
1 2 7.5 100%100 0.05 352 384 482 384
2 4 7.5 100%100 0.05 256 289 327 289
3 6 7.5 100%100 0.05 284 170 213 213
4 2 7.5 0.05 87 61 70 70
5 4 7.5 0.05 104 79 79 79
6 6 7.5 0.05 152 188 152
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Fig.3 Inflatable skydiving protection air column
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Fig.4 A simplified mechanical model of human body 323
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Fig.5 Protective principle of hip protection and
ankle protection
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