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Development of a gas generator igniter
for a space launch vehicle

Mira Kwon* - Jae Hyock Lim* - Byeong O Choi* - Jungbok Lee*
Moongeun Hong* - Soo Yong Lee**

ABSTRACT

A pyrotechnic igniter with a relatively simple configuration was developed to secure the stable and
reliable ignition of the gas generator in space launch vehicles. It was designed not only to provide a
sufficient heat flux for the propellant ignition but also to ensure a structural safety under the
conditions of very high temperatures and pressures. The burning tests of the igniters have been
performed to decide several design parameters, and consequently the performance tests have proved

that the pyrotechnic igniter developed in this study meets the design requirements.
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Table 1. Development requirements

Description Value
Min. mass flow (g/s) 6
Burning time (s) >25

Operation pressure (Mpa) 5~7

Mass (kg) < 1.98

Dimension (mm) < 120 x 50

22 E

21 A A B A

7h=RA 7R Fol23rlE A a7x
HES 25, A4&E o 12 mm/s(@1000psi)
Q1 F&AY B7](Double Base) FIAE AF

Table 2. Double base propellant

Description Value

- N/C: 4958
Ingredient (%) - N/G: 354
- Etc.: 14.94

Molecular weight (g) 23.2
Flame temperature (K) | 2289 (@1000 psi)
Ratio of specific heats | 1.25 (@1000 psi)
Density (g/cm) 1.55
Burning rate (mm/s) 11.672 (@919 psi)
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Fig. 1 Propellant design

(b) DS

Table 3. Propellant design factor

Description OS* DS**
Operation pressure 5 7
(MPa) (725 psi) | (1015 psi)
Mass flow (g/s) 17.8 25
Burning time (s) 3.7 2.5
Dimension (mm) 37%40 | 29.5x60

(diameter x height)
*One Side burning, **Double Side burning
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Fig. 2 Pressure curves vs. time for the
propellant shape
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Table 4. Propellant mass flow test factor

1 o oft

Description TM*-065-01| TM-OS-02
Mass flow (g/s) 9.43 16.83
Operation pressure 7 7

(MPa) (1015 psi)| (1015 psi)
Burning time (s) 3.4 3.4
Dimension (mm) 25.6x40 | 34.2x40
(diameter x height) ) )

*Technical Model
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Fig. 3 Pressure curve vs. time to the
mass flow of the propellant
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Fig. 4 Damage of the brass plate by the
flame of TM-0S-02
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Fig. 5 Gas Generator Igniter(GGI)
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Fig. 6 Burning test of the GGI
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Fig. 7 Pressure curves vs. time for GGI
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