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Ignition of Solid Propellants at Subatmospheric Pressures

In-Chul Kim* - Baek-Neung Ryoo* - Jung-Yong Jung*

ABSTRACT

Several HTPB/AP and HTPB/AP/HMX propellants were investigated experimentally for ignition
characteristics in subatmospheric pressure. The threshold ignition pressure was 4psia for HTPB/AP
composite propellant. The partial replacement of AP in HTPB/AP composite propellant by 5~15%
of HMX, HNIW showed improvements in the threshold pressure was below 0.4psia. This appears
to be due to the exothermic dissociation characteristics of HMX and HNIW at lower temperature
(~2207TC) than that of AP. The ignition substance B/KNO3 was coated thinly on the propellant
surface for better ignition effect. 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{1].
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Fig. 2 Ignition energy and time on content of
oxidizer under pressure of 100 torr.
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Fig. 3 Coating of ignition substance on surface of
. gas generator propeliant grain.
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Table 1 Propellant formulation

A-type
Raw sample B-type sample
material
STD 01 02 03 04

AP 86 81 76 71 76
HMX{HNIW) - 5.0 } 10.0 | 15.0 | (10.0)
HTPB 8.0 80 | 80 8.0 8.0
Combustion
Additive 6.0 6.0 | 6.0 6.0 6.0

Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0
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Fig. 5 Ignition characteristics of A-type propellant.
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Fig. 6 Ignition delay time on content of HMX/
HNIW in B-type propellant(@2psia).

43 HIl=SEHY I® 4

W71 o)t A B/KNO;9 A3 EALS
AAGE g8 Fde Roled, ¢Y 9=4
e B AR Gl 93k gge] & A
2 Holn, =3 3& gHME $Fe=
3 B A4 AAEEC] Bl HAEAT 2]

FaAF AFolA B/KNOY H3 fol4 o
ol 3l dA 4358 9L 5 U

HI = EAZ B/KNO;/NC/oHE #Hetol
€ A® FAA ANE FdHd ¥ urg
olgtol A H3l A4S &4 -vuy ANE Fig

2 lo h e

Lo

No ignitien N0 10 cavem iec

BxNO, 30 cavem ‘tev
Anr3ts D casem “sec
ATPI18 B0 caven uc
ADPIBH8KNO 4D catem
RDFIID4BIKHC . 80 ¢3kom “3eC

qQoqoeq e

sogy |

gnition Delay Time, ms

g b

Fig. 7 Effect of B/KNO; coating of ignitibility of
A-type propellant.
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