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An evaluation of fall protection performance of an air bag system

by Kiyoshi FUKAYA*

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.

Keywords; Air bag, Fall protection, Shock absorbing performance, Fall sensor

1. F LI

FICH T AWOE—D L DL, BROREER
EF22:ThasIeizviETTLhy, LrLEK
DREEZFTLICHIET LI LIIREETH ), 2OHRA
I3, FHOBEDIKREHILET S W) AR IBE
E% b, BIZAE, BRBRPX ) 75 —1F, HkE
W) FRUCHK L THEEOI R CFRTH L, =
DEITE 5 L5112, BWEDILKIEE W) FRD
BERLHRHOSRD—2TH 5,

BEIZOWTWZIE, BRFTY)oBmEICLD
BELERICHILT 22 L 8ATH S, 2N0A+
N L EEFEPRET D, FOBFBATY, BREERL

RS 2 7 LR eI
Safety Research Division

Mechanical and System

Ex oy PEHAWS I EIZ L o TR TR R 2] R
b, Lrl, 2OLEFIMEHTELWGA, F
ZNET7 7 EPITEGIM L WED, Ty 7 OPTE
AHTHLEPDEAICIIEREFfELZ LD 5D,
—IRICEFRRRIFFCREFDER L KEL LD 2
EDWZWI, B KETTOIEL b B, HIZIT,
TR T N—F D4, 5P LHELTH FITH ALY
HoTeDTH o720y LIILEHTHL, 2ok
IICEREDRELZEAICD, RPTRET S0
HNIIKRELBEWTE 5, RFETWMOR) =T /3y
73, BERFOERERNT 52 L TFOWE LR
T 5 L) FROBHOSIRDFEND—DTH %, WAL,
DL BIT Ny I REE D ERED LRI 21T
TWaY, ZORTEEEPLICT 2T /Ny 7D
IOV TEHRET 5,



2. REBLAZ7 Sy ITOBE

21 ZFRyTSRARFL

B 2T s TNy ZV AT AL, FEERL
TWT, BERICERL CHEE 0ERE2ENT 2 L
DTHb, BRETHROONRZ FROEZHY 2T 4,
BERICET 27200 T8y IARER, ZERFEE
B, BERMI AT L6 Db, AWERLREE
Photo 112, 2N 2B S ¥/2KkHE% Photo 21T
AT,

LT3y 713, Photo 2 12T & 9 ICERAKRRICHEEE
5, &, BEME s —T 5, BEBHE2PET L0,
WOBEEDPFTIRELEIDESGWEEI LML L
ThHY, B h2HETION, I ~DETLELY
FIRE-TBELICCWEEZLNEGPLTH DL, 2
DEHic, ATy 2R, ABPASTRET S
LT H ARG ICHEREACRET S LT, B
BESERAEoOMLELZXY, FERBHIGEBENEHE L ®
WRZ LA FHHATELLNDEHIBELTW A,

22 I TF/yTHEE

IT o8y FAREIE, CFEROEL, #“RESE IFE
OBEP L%, ZB2EIRED 2ROTOREELS
b, POEALNPBHEHEEEZREL TWDE, Ihbid
MEICERENTWT, Bofar b5ER KBTS
SETEEPELL LN TWd, FOEMEIZH
33TH b,

k4

Photo 1 A worker with air bag system.

TFRNy TRBEERLIFRE

BT LR EHRE NIIS-RR-98 (1999)

23 BRRXKESRT L

ITNy 7R BEASE DI AEZTET HLE
b5

ZDRHOFRELTHBERNZT Ny 7 TlEA
HEEFHAL WD, T, ERFEITKEIELEE
LIENTELY, BIZECELTLDIZ A ZITE

Photo 2  An air bag in extended condition.
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Fig. 1  An example of the wave form of deceleration.
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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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