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Fig.1 Schematic drawing of the ignition device for airbag
system (PBT: Polybutyrene terephthalate)
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Fig.2 Experimental set-up of the ignition sensitivity test
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Fig.3 Experimental set-up of 10cc closed vessel test
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Table 1 Results of ignition sensitivity test and calculated
values with the up and down method

.. | Temperature | Aging time | [y, 0 | Iy,
lgniter | pever (C | [he) | [A] | [A] | [A]
| 0 |0.70 |0.037 | 0.90
105 200 0.71 | 0.029 | 0.95
500 0.80 | 0.057 } 1.32
0 0.67 | 0.017 | 0.76
A 150 200 0.79 | 0.014 | 0.96
500 0.85 | 0.019 | 0.95
0 0.68 | 0.038 | 0.89
180 200 0.83 [0.034 | 1.03
500 1.00 | 0.042 | 1.27
0 0.70 | 0.037 | 0.90
105 200 0.80 | 0.033 | 0.99
500 0.89 | 0.027 | 1.04
0 0.67 { 0.017 | 0.76
B 150 200 0.90 | 0.028 | 1.06
500 0.85 | 0.018 | 0.94
0 0.68 { 0.038 | 0.89
180 200 0.71 | 0.022 | 0.85
500 0.76 | 0.038 | 1.02
I, : 50% ignition current calculated with up and down

method
o : Standard deviation
Ty 9+ 99.9% ignition current calculated with up and
down method ‘
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Aging time [h]

Fig.4 Influence of the thermal stress on the 50% ignition
current calculated with the up and down method
(Error bars indicate standard deviations)
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Table 2 Results of 10¢c closed vessel test

Teniter Temperature | Agingtime | ¢, |¢pp.ts| Pra
BOILET | 1evel [C) (hr) (ms} | [ms] |[MPa]
0 |181]017 |853

105 200 1.84 | 0.16 | 8.36

500 1.97 { 0.14 | 9.09

0 1.39 | 0.16 | 8.60

A 150 200 2.01 | 0.21 | 7.69

500 2.61 | 0.24 | 6.47

0 1.52 | 0.18 | 8.64

180 200 2.85 1 0.26 | 6.70

500 6.87 | 0.35 | 5.15

0 1.81 | 0.17 | 8.53

105 200 2.10 | 0.20 | 8.22

500 2.30 | 0.18 | 8.79

0 1.39.| 0.16 | 8.60

B 150 200 2.31 | 0.17 | 8.75

500 1.98 | 0.17 | 8.57

0 |1.52 o.1s} 8.64

180 200 1.94 | 0.16 | 8.40

500 1.82 | 0.18 | 8.80

t, : Ignition delay time
tp,.~t;: Time from ignition to maximum pressure
P, | Maximum pressure
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Fig.5 Influence of the thermal stress on the ignition de-
lay time measured with the 10cc closed vessel test
(Error bars indicate maximum and minimum

values)
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Fig.6 Influence of the thermal stress on the maximum
pressure measured with the 10cc closed vessel test
(Error bars indicate maximum and minimum
values)
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Fig. 7 X-ray diffraction patterns of standard and stressed
ZPP
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Evaluation of ignition and combustion performance of airbag ignition
devices using temperature stress accelerated test

by Atsumi MIYAKE™®, Megumi YUKAWA™, Terushige OGAWA*
Ayumu KIMURA** and Kenjiro NISHIDA**

The temperature stress accelerated tests on the automotive airbag ignition devices has been
conducted and the influence of the temperature stresses on the ignition and combustion perfor-
mance has been investigated. In this series of test the composition of zirconium and potassium
perchlorate (ZPP) was used as an igniter. The firing current of the ignition probability of 50% was
determined by the ignition performance test with the up and down method, and the ignition delay
time and the maximum pressure in the 10cc closed vessel test were measured for two types of igniter;
A and B.

As the results, it was found out that the temperature stress affected the ignition and combus-
tion performance of igniters and that more remarkable influence of the temperature stress were
shown from the igniter A which were assembled with the pre-stressed ZPP than the igniter B which
added the temperature stress after assembling.

The stressed and unstressed ZPP were analyzed with the X-ray powder diffraction, and ZrO,
and KCI were determined from the stressed ZPP. It was concluded that both the oxidation of
zirconium and the decomposition of potassium perchlorate proceeded during the aging period caused
the deterioration of the ignition and combustion performance of igniters.

(*Department of Safety Engineering, Yokohama National Umversnty, 79-5,
Tokiwadai, Hodogaya-ku, Yokohama 240-8501, JAPAN
**Himeji Factory, Nippon Kayaku Co. Ltd., 3903 —39, Toyotomi, Toyotoml-cho
Himeji 679-2123, JAPAN)
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