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Research on Method of Evaluation of Energy in Gas Generators Using Variable Volume Tank
Pressure Measurement Device
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To date, fixed volume tank pressure measurement
devices have been employed in evaluation of the
performance of the gas generators (inflators) used in
airbags, etc. However, these measurement devices cannot
be used to accurately gauge inflator characteristics as the
volume changes. This research project therefore built a
variable volume tank pressure measurement device® to
enable measurement data to be obtained as internal
volume changes with increasing tank pressure. This
device was used in tests, and measured values were input
into a predictive equation to define an index (inflator
work) for the evaluation of inflator performance. The
new measurement device has made it possible to
evaluate energy in an inflator and has enabled the
development of a new performance evaluation index
(inflator work) and method.
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Fig. 1 Conceptual drawing of variable volume tank
pressure measurement device
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Fig. 2 Structure of variable volume tank pressure
measurement device

Fig. 3 Picture of variable volume tank pressure
measurement device

godd

51.0000000000000000
HERC VA AR 2 > 7 NIERIEREBO 2 > 74
N V. 13 0.054 [m] & L7z

Total

52.0000
5.21.0000
AR 2 > o N HEE 2EE N O Ptk il &
THEBESIORIE & > 7 MRV E w OERRT = AL E
ICRBET S - DDFENe U TickvEBT kot Ehtky
YOREZTEMEE UTEE, X2 7ICNBE N F
MR E R b >t EmfE T & Sl oYt 2 48
BaENOIBHITAEEZZNLTHS.
T¥, BEAE R Y o NERESEENOARAE, F
IR Y A b > OFFEZNI B R Tz,
h22.0000000000000O0000O0O
1. #EREAZERANRA VT L—X
« [ARE (L, 2B¢H O[ms])
 BIE (1 EXH O[ms], 2E&H 20 [ms])
< EIERUN (T B O[ms], 2E¥H 40 [ms])
¥, BIERUKGRBRSATDORYE 20, 40[ms] &, A AFE
HEOMGE 2 AN E T 5T DITEICRE L.
2. #ERAHE AT T L—4
JAERED A T L— RIS U T =R H .

gobooooooooooo

610000000

Fig. 4 -7 ICARAE 2 > 7 NIERIEREEIC B 5 NE
OYERERZ RS, Ml 2 > 7 NO PR E e &
REHES), K > 7 L—Z kB ORI ZR LT
V5.

Fig. 4 7 1IR9, WINOREHRICE N TE AR
T2 > N IEIE 2 O b b i/ & Rl o
'S 7 MRS % T L BEIE T E 7z (KBNOP
B . THUIA VT L— RO D R > 72
BEc BT MM R M) & FEE S DRSS
ORFEREBEENIMT 2 L ZFH L TH D, AHIC TR
RUTNERE 18915 (4) DIRESRIED AT T B T & AV
WENTe. T, BEUIARZR X > 7 NHEIEE D
ZMNEFFAT 2 M TE.

200

150 /7%Zti?%§§§\\\\
ol A
50 /7 o
W

0 20 40 60 80 100
Time [ms]

Piy, Poy [kPa]

Fig. 4 Tank pressure (dual ignition pyrotechnic
inflator, Oms)
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Fig. 5 Tank pressure (dual ignition pyrotechnic
inflator, 20ms delay)
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Fig. 6 Tank pressure (dual ignition pyrotechnic
inflator, 40ms delay)
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Fig. 7 Tank pressure (single ignition pyrotechnic
inflator)
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Fig. 8 Local inflator work (dual ignition pyrotechnic

inflator)
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Fig. 9 Total inflator work (dual ignition pyrotechnic
inflator)
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Fig. 10 Local inflator work (single and dual ignition
pyrotechnic inflators)
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Fig. 11 Total inflator work (single and dual ignition

pyrotechnic inflators)
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