S F 21283 20089 A &S =3 pp.353~358 2008 KSPE Spring Conference

*
[«

AFE Qe - wbRA - EelRs - oA - AAYr - FFEE - AR

A Experimental Study for Improving Performance of
Igniter for Amateur Small Rockets

Juhyen Sim* - Seungvin Lim* - Sangsub Park* : Wanju Park* - Jinsung Lee*
Jaewon Choi* - Juhyun Hong* - Jaeou Chae**

ABSTRACT

Inha Rocket Research Institute has made the igniter that is combination of black powder and PVA
polymer for ignition small rocket. But recent igniter is not satisfy because of the performance of
igniter is not identified. So, we confirmed requirement of igniter by comparing of ratio of black
powder and PVA through experimental method. Especially we studied with ignition temperature for
propellant and stable combustion pressure that is requirements of propellant. We can know the
tendency of combustion properties by ratio of oxidizer and combustion catalyst through changing of

temperature and pressure of exhaust gas of igniter.
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Table 1. Specification of IRRI SRM

Fuel Aluminum
Oxidizer Sodium Chlorate
Binder Epoxy resin
0.9 sec
tapped tube

Burning Time
Grain configuration
Inner Volume

41,094 mm®

(up to exit of Nozzle)

Fig. 1 Schematic diagram of measurement of ignition
temperature of solid propellant of IRRI
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Table 2 Particle size of components of igniter

Component size amount
53 ~ 75 um 40 %
C 75 ~ 90 um 30 %
90 ~ 100 gm 30 %
45 ~ 53 m 27 %
S 53 ~ 75 um 45 %
75 ~ 90 um 28 %
KNOs 100 ~ 106 um 100 %

Table 3 Components ratio of igniter

No. C S KNO; PVA Methanol

(wt%) | (wt%) (wt%) (wt%) (g)
1 8 11 61 15 0.9
2 8 11 68 13 0.9
3 8 12 64 13 0.9
4 8 12 66 13 0.9
5 8 12 67 13 0.9
6 8 16 63 13 0.9
7 9 9 70 13 0.9
8 9 13 65 13 0.9
9 9 14 64 13 0.9
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z —I = Power Supply Table 4 Temperature of Ignition for Igniter
T.C #1
; _T s Sample Size
\ : No. Dia. Helght THeater TSample
gumple (mm) (mm)
1 16.4 53 719 303
. o . 2 17.1 5 655 302
Fig. 2 Schematic diagram of experimental setup 3 16.7 6 643 305
for combustion 4 17.7 6 653 305
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