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ABSTRACT

Extinguishment of a burning solid propellant is difficult, however, dynamic extinction can be
induced by fast depressurization in combustion chamber. This paper describes experimental results for
the characteristics of extinguishment for composite solid propellants by rapid depressurization. For
various composition of solid propellants, depressurization ratio which can induce extinguishment of
combustion was obtained using experimental apparatus with rupture disk. Experimental results showed
that particle size of oxidizer, mixing ratio of oxidizers with different particle size and contents of

metal fuel can affect on the characteristics extinguishement for solid propellant.
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Fig. 1 Sketch of experimental apparatus for rapid depressurization.

Fig. 2 Photograph of experimental apparatus for rapid
depressurization.
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Table 1. Propellant formulation for comparison of the
effect of AP particle size.

Table 2. Propellant formulation for comparison of the
effect of Al content.

I AP 6 |AP 200"| AP 400 I;; Etc
em
(%) | (%) () 1 oy | (%)
(%)
Analysis of the effect of single AP particle
size
AP 6 75.0 - - 20.2 | 4.8
AP 200 - 75.0 - 20.2 | 4.8
AP 400 - - 750 202|438

Analysis of the effect of AP particle

mixture ratio

AP
280 | 59.0 - 89 | 4.1
200/6
AP
240 | 390 | 240 |89 |41
400/200/6

*Particle size um
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Ezo wel A 374 F A
At AE-S Xil?ﬂro};)ilﬂr Table 19|
} Apolz2E EFE E 43t &
b 248 AASAT AkskAl o] 9
A371E 6, 200, 400 me HE3I}Fow AR
Aol 2z E3te| wWE 43 BEA FAL 9
PAAZE 3%, 2% ASAE A8
Table 201]‘~ %Q?“i‘i Z SRl EFuFE 9

oX,
L

1x

mlo

L mg
[-4 (

J

A& olgste] uily 3 AddA

AP 6 AP* AP* Al |HTPB | Etc

Item ) 200" | 400 | @) | o)
(%) | (%)

Al O | 87 |391| 391 | - | 89 |42

Al 10 | 7.7 |34.6 | 34.6 |10.0| 89 |42

Al 20 | 6.7 [301 ] 301 |200 89 |42

*Particle size m
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Fig. 9 Required depressurization rate for extinction
experimental results effect of oxidizer particle
size.
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