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Hip Protector against the Impact by Fall Using Air-bag

Ji Soo Park’, Choong Hyun Kim*

Abstract

hip protectors with air-bag to prevent the femur fracture.

The hip protector has been developed using the air-bag which has the capability of attenuating an impact. The impact
force using the PVC air-bag was decreased by values of 27.5% on average, compared to the impact force without the
air-bag. In the experiment, the standard deviation of the impact force attenuation rate was 0.78%. It means that the dimensions

of the air-bag have no significant effects to reduce the impact. We believe that it is possible to design light and cheap
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Fig. 1 Schematic of the air-bag

Table 1 Specifications of the air-bag

Item Values
Materials PVC
Thickness(mm) 0.5
Air pressure(bar, gauge) 2
) Inner diameter(1.D.) 160 / 170 / 180
(ii(:) H.eight(.H) 70 / 80 / 90
Adhesion width(W) 10
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Fig. 2 Developed hip impact simulator
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Table 2 Specifications of the simulator

Item Values
Type Pendulum
Spring constant of the leaf spring(kN/m) 74
Mass, effective(kg) 30
Drop distance(mm) 50 / 100 / 150
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Fig. 3 Schematic of the air-bag

Table 3 Specifications of the simulator

Air-bag dimensions
. Drop ) Inner dia. 160mm Inner dia. 170mm Inner dia. 180mm
distance(mm) Non-air-bag - - -
Height 70mm Height 80mm Height 90mm
50 1999.3 1467.3 1486 1393.1 1519.2 1449.3 1414.9 1481.8 1403.1 1429.3
100 2673.5 1996.1 1974.1 1902.1 19143 1908.7 1859 2035.7 1956.4 1863.5
150 3283.5 2417.9 2460.2 2306.8 2356.2 2437.4 2390 2453.3 2321.6 23006.4
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