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An evaluation of fall protection performance of an air bag system

by Kiyoshi Fukava*

Abstract: In general there are two ways in safety measures: one is prevention of the accident and
another is reduction of damage by the accident. The former is necessary and the latter is important,
too. An air bag system for personal protection against falls, which was evaluated in this research,
is an example of the latter. The air bag system consists of an air bag that expands in case of fall,
a fall sensor system that detects fall, an air filler that supply gas and a vest that contains other
components. The expanded air bag covers the neck, backbone and waist and absorbs the shock of
‘the impact to the ground and reduces the injury of the worker who falls.

In order to evaluate the shock absorbing performance of the air bag, fall tests of dummy with/
without the air bag were conducted and deceleration of impact on to the ground were measured.
The fall tests were conducted in various conditions such as fall height and fall angle of the dummy.
In case of horizontal fall the maximum deceleration is reduced by the air bag remarkably.

The criterion of the car crash test and the criteria of protective helmets for vehicular users were
applied to the estimation of the shock absorption performance. In case of higher fall height an injury
is unavoidable. Mechanical analysis showed that thicker air bag is needed.

Fall sensor is also important. There is similar phenomenon as fall such as jump, and a distinction

is necessary.
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Photo 1 A worker with air bag system.
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Photo 2  An air bag in extended condition.
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Photo 4  Fall test of the bag.
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Fig. 1  An example of the wave form of deceleration.
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Fig. 8 Fall height and shock.
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Table 1  Criteria of vehicular safety helmet.
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Fig. 10 Fall height and pulse width of fixed G level.
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