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Ignition of Solid Propellants at Subatmospheric Pressures

InCul Kim* - BaekNeung Ryoo* - JungYong Jung*

ABSTRACT

Several propellants were investigated experimentally for ignition characteristics in subatmospheric
pressure. The threshold ignition pressure was 4 psia for HIPB/AP composite propellant. The partial
replacement of AP in HIPB/AP propellant by 5~15% of HMX, HNIW showed that the improvements
in ignition delay was over 50% and the threshold pressure was below 04 psia. This appears to be
due to the characteristics of HMX and HNIW exothermic dissociated at the temperature(~2207C) lower
than that of AP. The ignition substance B/KNO; was coated thinly on the propellant surface for better
ignition performance. As a result, ignition delay time of 15% was improved. NC is applied to
B/KNO; ignition substance as a secondary binder and NC-B/KNO; suspension solution is coated to
the propellant surface.
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Fig. 1 Ignition Process of Propellant
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Fig. 2 Ignition Behaviors of AP-Based Composite
Solid Propellants Exposed to Low Radiation
at Subatmospheric Pressurel5]

22 AFox] FA 2 9%
Aoz AN APFAAS dze F

vl e O, ks AP xt =] o &3}
Aoz dA U
AF z10A APA £3F F3A9 Hag
AL A3 FTA FY AP ASAE 5~20%
B9 JdA JESDA A= X3t
FoAe Hsl 548 d7sta ok

APA ZR A Hls HMX, HNIWES 5~20%
e FXAANA HBAAAEe] FopAE= o]
< AP, RDX(trimethylene trinitramine), HMX
o 22F B 44 54 Aold 7AHE Ao
2 wgEn 3]

Figure 3¢ 100 torrel| A HTPB/AP A 74
ol A AP gHak(80%)¢] 5~30%F RDX<9} HMXE
A3 FAAEY EAF AUA g Fst ARl
g A8 A o et

fr



Hi10® HN|3& 2006, 9.

CHo12h olstoM A FEINC M3t S g A7 69

- N
0
T

1gnation Time, L (sae)
N Wdoa~N©O

T-TTTTTT

1
o8
Q.

At i x r

i 1
t 2 345 7 10
Incident Heat Flux . 9s (cal/cm?sec)

N[

Fig. 3 Ignition Energy and Time on Content
of Oxidizer under the Pressure of 100
Torr
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Table 1. Propellant Formulation

Raw égrgyﬁg B-type Sample
Material  —er "0 T @ [ % | o
AD 86 8L | 76 | 71 | 76
HMXENW) | - 50 | 100 | 150 | (10.0)
HTPB 80 | 80 | 80 | 80 | 80
(9mbustion | 60 | 60 | 60 | 60 | 6.0
Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0

32 Hsl=gEA W 2 =% Wy

w2 4y 204 AHEdel $43 B/KNOs
g oMNE &4l ¥ A B/KNOs d=
el AE T A AR 7re] HaEFo] wo}
NC(10~15%)& 2zt AFAZ AR 1[7], s}
Ae] ¥ Table 29} 7o) oM E-HslA A&t
AL ANE B Bog 1~23) nl23, 108 A
T oA E0] BAEE VY F AYIAG. ®
g HIAR AR Fl granule FE 9
B/KNOs9| H34e B/KNOs7t ZEIHA @&
FA Ao Hshde wlastyl 98] 2 6mm,



70 Held s - 38 St 5283 R
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Fig. 6 Ignition Characteristics of A Propellant
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