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Table 1 Strand Composition
A A-1A-2A-3 B B-1|]C C-1 D D-1|l E E-1 F F-1
KC10,, wt% 20 20 20 20 33 32|20 20 33 32|20 20 33 32
NaN;, wt3 80 78 78 78 67 66 |8 78 67 66|80 78 67 66
NaN;, Particle size,i m 22 67 3.5
Ge0, 2 2 2 2 2 2
Burning Catalyst,wt’% Er,0; 2
Y0, 2
19914 3 BIBHSE PREBI2.26L6.23% TH »7:, Table 1 i2HHARD
*FHAERRR HRYRT,

T229 ARNRAREHHTFE3I—1—1
TEL 0427-51-3911 (94 2825
* AR IBER SO RRT
TI6) BERBANBESHAFEREFLE 2
i1
TEL 0248-22-3111
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Fig. 1 Schematic diagram of experimental system.
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Fig. 2 Linear burning rate of strand A and B.

Kogyd Kayaku, Vol. 52, No. 3, 1891

—191—



100

—O0—: A{d=22um)
——tr——: C(d=67pm)
=== E (d=3.5um)

70

50

Linear Burning Rate , r (imm/s)
W
o
T

] ] | S N N N |

10 T N N O O A |
. 05 0.7 1

2 3 5 7 10

Pressure , P (MPa)
Fig. 3 Effect of particle size of sodium azide on linear burning rate of A.
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Fig. 4 Effect of particle size of sodium azide on linear burning rate of A— 1.
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R,

B 6591248.0%5. 0D R~V , P 2L,
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DX BEXLLTVSD, 7{LF b Y v LIRS
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35enlsHr HT0misiciE{ 725, 4 HDOELN L BB
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7o b Y U A60~TOWtY, SEKLH25~35
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EoHENRDD, BIEDIZRE-TLBNRE, no

Table 2 Valuesofaandn

a n
A 28.02 0.272
A—1(GeOy) 25.96 0.278
A—2(Er,0y) 25.32 0.365
A-3(Y,0y) 29.16 0.229
B 26.73 0.392
B—1(Ge0,) 27.54 0.298
Cc 23.30 0.294
C-1(GeQ,) 25.74 0.280
D 24.79 0.393
D-1(Ge0y) 26.09 0.136
E 27.40 0.282
E—1(Ge0;) 26.28 0.269
F 25.61 0.438
F—1(Ge0,) 27.23 0.369
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Fig. 5 Temperature—time histories for strand A in the
vicinity of burning surface.
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Fig. 6 Temperature-time histories for strand B in the vicini-
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Table 3 Heat of Reaction at Burning Surface, @,

srand | (S e (el (il (e /e e
A 5298 23544 0.0025 0. 000062052 1.92 3.0 13.4
B 11944 66153 0.0025 0. 000062052 1.96 3.0 —0.70
SA 1556 7368 0. 0025 0. 000280 1.8473 0.15 12.4
Table 4 Peak Temperatures

Sample léumi'n.g Number of Peak Recgrding

ondition Tests Temperature(TC) Equipment
NaN, Atmosphere 5 580 Electoromagnetic Recorder
NaN; 1MPa air 4 550 Transient Recorder
SA/KP/=91/9 Atmosphere 1 670 Electoromagnetic Recorder
A 1MPa N, gas 15 950 Transient Recorder
A-1 1MPa N, gas 11 850 Transient Recorder
B 1MPa N, gas 7 1040 Transient Recorder
B-1 1MPa N, gas 2 1225 Transient Recorder
o} 1MPa N; gas 1 1000 Transient Recorder
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Fig. 9 Flame structure of strand A-1.
Burning rate : ca. 30m/s ; 1 MPa nitrogen at-
mosphere.
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Fig. 10 Flame structure of strand A in atmosphere.
Burning rate : ca. 34m/s.

Fig. 11 Flame structure of strand B submerged in li-
quid nitrogen.
Burning rate : ca. 12mo/s.
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Fig. 12 Examples of burning —interrupted strand A.
(1)0. 4s before interruption ; (2)0. 2s before interruption ; (3) interruption.
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Combustion Aspects of Sodium Azide and Its Mixtures with Potassium
Perchlorate and Burning Catalysts

by Kazuo HASUE®, Takashi KAZUMI** and Akira INAMA*

This study clarifies the fundamental combustion aspects of a gas generator for the
automobile air bags that is composed of sodium azide, potassium perchlorate, and burning
catalysts. The compiled data on linear burning rate, thermal analysis, temperature profile
in the vicinity of burning surface, flame structure and flammability at cryogenic conditions
are provided and discussed.
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