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ABSTRACT

Exposure to a rapidly depressurized environment causes extinction of a burning solid
propellant. Experiments have been conducted to determine the rate of depressurization required
to extinguish a burning solid propellant. For this purpose, a depressurization combustor was
designed and fabricated. The results of this experiment were used to determine the boundary
between extinction and non-extinction of AP/HTPB solid propellants under different propellant
compositions. Experimental results show that the initial and final pressures have a considerable

effect on the critical depressurization rate.

x =

A& BASE B wEHE ArFe TAFAAE A3 Aolth AxsE F9 14
AAE Asfehin] VAP 9 B2 YALYES = APo) AWHYLh olF A3 A A
29 &%, 27 48, A% 4L 2AT 5 Ab AYALNE 2A 2 AT o AW A%
t £% AP/HTPB S3aAlFaAl 24014 asieh vasl Aole] #4AE Agshed Aguith 4
@ A% 7] dEt AF geo] 258 9T YARYE 2 JFS WAE A0 Yehu

Key Words: Solid Propellant(Z A 5=%1A]), Extinction(43}), Depressurization Rate(ZSE),

Critical Depressurization Rate(d A7 &)

LM B A FAE Z2A FI Azdle)] 2ols A

% stiolth. AAFUAEY stolBEE A

EOﬂ Hlgl B]FHo] "olFox F2MAA,

Received 31 Oktober 2018 / Revised 24 November 2018 / Accepted 29 Noverber 2018 A4, WARIEE, A4 S oldel o &
Copyright © The Korean Society of Propulsion Engineers Algo g wo] o]8FT I FgA ol =

pISSN 1226-6027 / elSSN 2288-4548

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org
llicenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



22 A -

2 -

v
oo
o
§94
v
rlr
e}

ol EAgT 4 A3}

o =He HUS 013513} webs A 27

Holde F4 =4 A 2go] dasit

IAzZAY F¥H 2d ANz®HSE FF
TCO(Thrust cut-off) A|~Eo2 EJT o]=
A&Td FIAAE &23A7NAY & EE AT

= AMzHol g3 22 §58 olgdn.
AAZE 2=detr] ffste] Ao AbAE oA
of 8% E2 #AES EdAE W, o 24
oA & A ALt Al FE BA,
Ao 2 Hlgbd A2 HgS SHor &
7ol AHgHET o2’ Al =Ele] A gl i
<= fleiAe aAFAA L &3 54 g A
yAT7F 2 on1].

= A FZAx= ZA HIPB(Hydroxy
Terminated Polybutadiene) Ad =
NEPE(Nitrate Ester Polyester) Alg, 1|3 7]
B} FAUAZ vdrh HIPB A€ tiide] 1
AFAA e FHoZ o] §H i, NEPE AL
FAA 5 5 852 FE ol&dH VB

N
) r&

%

=

|52 o4 ZlesEol vt JiE 9
71247 Folth wEA @A 7HE "ol o84
+ AP(Ammonium Perchlorate)/HTPB(Hydroxy
Terminated Polybutadiene) 533145214 9
2354 A7E JAYsATH1]

AAFAA 28 @i*a‘ WellA 2= 38t

Weol BAAE A ek A hA
of glEd A mE g 9y BAL dx
A Axme] BRstel WAL BEe A

AEel E7kstal EAMEA, WA &R ARHA

5 F7bHQ AAs} 2 B3 @ FAE AAD
KR

T 9ol Atk mehd BE A2Ae W
AAAA AAAAE BPS ol BT o &
ade gdEe FAS ASAA Aasdol
22A EH A ol AHHA FUAR AL
o] Fad 287 o]FolXE FHL AR
oH2].

et astel 1A e 2A WAL AAE
AAES HAeP ol o] FUAEo| FEI
2w 487} o FojAth of 99 A% Had

AFATFAES o] &3ke vjaste] AA T2
= s dARAECIHE HdE =dskH
[2].

Ciepluch [3]¢] 43 ZAFe] wW2H AL
z7] skee] S7rgel weh &3te)] B3 A
ZdaEcl Fsste Ae ¢ U Merkle 5
[2]2 AFHA &3tel AR sf g APA
ATE Z#Y st At k| w2
PBAA(Polybutadiene-acrylic acid),

PU(Polyurethane polyether) AlE EH3F314) 9

Aad 271908, AT 7kl B AAZ

FEol ZHHe AT E=F ahA T,

FFuE FF, Aa7] 27, Wl FRel o

AL B WaE Felstgdnh 1 sl A

ATEE FA8 ATL RolFUTH36]. 5
W

o

=
of ol W wHAEE @%3}71 oﬁgl
AP-HTPB E3 1 A=A o3 43} AF %
249 HlOlEiﬂ ??_

= Aot HebA &
wgA% Al 271e

=]
&3} 540 BF 4P A7 APk

FIFI

A= ASME 887 Z=9k AT
st A F A&k ATH2-5]. A3 A
Fig. 1o Wehhdo. dFAA
¥ (Combustion Chamber), Z<t
¥ (Depressurization Chamber), H|7] AH
(Exhaust Chamber)Z TFA=w Z+7¢] —,—.14t
055 L, 015 L, 2642 L °]tt. aA7Fs3
(Z}ﬁ 5~50 mm)£ 01_9_5‘]_0:1 71—%}-%% Z % 5‘]_
gd2oF A9HFA 05~1.5 mm)S FIE=
T A s LA Fig 2
Al Az APAR Y Aol
A Hae oed 2o =% 49, F

o, H FU]N

fr o w
o

>

o



X233 R2& 2019. 4. =raauiv|

o8t AP/HTPB SEIXNFEIA 2|

23t Y 23

N2 outlet N2 inlet

Exhaust| Ch.

Computer

Depresdurization Chamber

Combustion Chamber
‘§® |

Power

|_DAQ P [U— supply
Photp receiver

Fig. 1 Sketch of Depressurization Combustor.

Fig. 2 Depressurization combustor.
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Table 1. Propellant formulation.
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Fig. 3 Rupture pressure of Disk.
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Fig. 4 Typical Depressurization graph.

Fig. 5 Extinguished surface of solid propellant at 50
barg.
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Fig. 6 Critical Depressurization rate(p=0 barg). Fig. 8 Critical Depressurization rate(p=10 barg).
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Fig. 7 Critical Depressurization rate(p=6 barg). Fig. 9 Comparison of Critical Depressurization rate by

Initial Pressure.
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