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Reaction of an Insensitive Munitions(IM) Igniter for Solid
Propulsion System

Byungtae Ryu*ir - Dohyung Lee* - Baekneung Ryoo* - Hongseok Choi**

ABSTRACT

This paper describes on the study of mitigation technique in which a pyrosensor is
automatically sensing the rate of risk of fire or explosion of solid rocket motor exposed to an
unexpected fire and makes the rocket motor burn itself safely. SCO test was carried out with a
rocket motor loaded with HTPB propellant, in which a thermal pyrosensor igniter was installed.
The rocket motor in SCO test was located in an oven at 50°C for 7 hours. The temperature was
regulated to be elevated at the rate of 3.3°C per hour. Results showed Type V(Burning) reaction
in this SCO test.
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Table 1. Calculation of Autoignition Temperatures for
Sensor Material

T R 2=

EC/mm) (K) (1/T)><103 In(6/ 77 A><1032

5 452.0 2212 -10.62
10 454 .4 2.200 - 9.94
15 456.4 2191 - 9.54
20 460.1 2174 - 927
25 460.6 2171 - 9.05

4.2675
5.6447
6.0547
4.3894
5.0190
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Fig. 1 DSC Thermogram of Sensor Material

>

3.

& % Zof 0

2
ol

2 8 T AR A A3 7tEE
g7 ANA FH7T] AP E H
3t MIL-STD-2105De] FA3E SCO
Atk ANFEY L5 P 285

rr
N
)
o

R
fu od ok
O"Nm[oj
o =
&t

il
o
o
o i
l‘l
R
[o
—_
2>
=
% ot
F-.cl
1
S
3
_}\l_,
D

£
>

1o
oo

FA3] NHEe)
ool WYL ojRr= o}aau} 7
T, A 33T £=22 AFE]
A MAE dsim, exdste A
de solza, PahgA 9@

N
-

ol
ol
H
~
>
r §‘~

o= >
oy, o
Hood
o

o
fo
f

B et
)
e
>

ofr
-



=

WA FA7 Bl N 27k Sy,

X

31 Fel2 A
Figure 2= 415 3lofs} M3} sjetoz FAH v}
o2 Al FAJolH, F2 A YL Table 29} 2.

Fig. 2 Configuration of Pyrosensor

Table 2. Characteristics of Pyrosensor
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Fig. 3 The Pressure Bomb and Sample Mounting
Used for Measuring of Pyrosensor Reaction
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Fig. 4 Reaction Temperature of Pyrosensor as a
Function of Heating Rate
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Fig. 5 Configuration of Igniter
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Fig. 6 Schematic Diagram of SCO Test Facility for
Igniter.
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Fig. 10 Schematic Diagram of SCO Test Facility.
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Fig. 12 Photo of Temperature Measurement Position
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Fig. 18 SCO Test Results of Rocket Motors
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