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Development of Propellant for Turbopump Pyro Starter

Jong Kwon Song* -+ Sung Han Choi* - Moongeun Hong** - Soo Yong Lee**

ABSTRACT

The development and evaluation of solid propellant were performed for the turbopump pyro
starter, which start up the liquid propellant rocket engine for the Space Launch Vehicle (SLV).
Requirements for the turbopump pyro starter propellant include the production of low flame
temperature, low burning rate and nontoxic gas to protect the mechanical corrosion or air
pollution. This study describes the development of the solid propellant composition which is
based on PCP binder. DHG (Dihydroxy glyoxime), which has advantages of oxygen balance and
ignition, was used as coolant. The mechanical properties and burning rate of the propellants were

measured. Finally, static fired test was performed to prove the possibility of development.
= =

FFWAAE AANFAA ZANLL AEE W) A$HE HRBL AB7l Hgstng 1A FA
=]

A g 54 HJrhs FHSAT. HEHZ A28 #3419 Ertae 74 74 Be dr]e
d 59 olfE =7 Sofof star AR JIAF H =A4do] A2 Aol nigrA sy, A-s A7t
o= A= FAE Holof 7] wiiel BluA v diLert gdedit B AgolA= PCPAIE Y
HlRIE]E AME-3Al oxygen balancett H3HdolA 2t HG(Dihydroxy glyoxime) S YZAAE A&
he FAA 2AS gt das=st VAA 24 T SA%VME ZAAlEen, HSHeRe
AGAaeAEE Tkl HEHZ Al571e] A e Zhsde AT

Key Words: Pyro Starter(3¢]2 A]% 7]), Turbopump(E]E ¥ =), Composite Propellant(5 3371 A),
Coolant(Wd ZtAl), DHG(Dihydroxy glyoxime)

1.4 B WA FAA ZAALANAN FHAA FF5& 30

HERPAZE AMEHT, BERIZY 27 Ass

o A el BRAZ B} ALAY o] Hiy
A EALE L DI WPy I B PP I AE7]E gHu g9 &4 glo], dAT
A=}, E-mail: staryde@hanwha.co.kr (0.5»«1_5_7}_)0]] 7t A 719 B EEZ o) 2EZF <l

_7_



283 HAFE A shool rs}u} o] ¢
S 13y HRPZ IASFE 14,000

AL A3t o1 HZ AE71
ALl A F A = Ei‘iiZH 582 = o
el AL dazkes wASEA oml A
stso] AiHojof ek dRbAl 1

A7 JAEHATH4] AT ANS FF5A7
At 7]l FelA R wgste] 1A |
7b Zot 7] W&ol ol oz sl doH,
2o oA FHsE dode dHel A
[5]. ¥ d7+= 99 22 AE 19

L= 1400 Kolsl, #H#F AFF 9

Az 1.0 sec o1& N HXEZE 3t HER
AE714 FIAAE Mdsta

ASAEH7ME T3l HEFE A57] e 7t

e Fstug sk

[\
>
not

P A 7P WA a8 dd A

= el
AL7t AR, diex, HFggolth darts
AR HCY &gFe FASH] wEo APY
&

< HY 5%=2 FHLIFAT. =3I AP
RDXE &3 ANPd= APsdct. AA A
FE 60~62 wt%E i FSHA R AMEE AP
[ YA =Z7)= 200 me 6 m FOEFE,
RDXE 4 mE ARESIATE B3 W2 dipn
E3l7] 913l oxygen balance’} {12 3HH,
WA Hepdol =i 9ol &0l DHGE 4
A2 AESAT AgAE 2% AMEE]
Fol A ZHolM RAstuA Yerh Ea
3kdo] vre TMETNS Loy 7tAaA2 A
g3lgdon, ueltZE TMETIN 4840 =

o1

& PCPE AMEstal Z3kAl= IPDISH N-100+
AHESERATE. 71 b Aleh AghAl R st Eo)
£ AHgsian 959 A4 F F34 =24 A
AE 93t CEA(Chemical Equilibrium with
Application) 2 aAEl6] o835t o]EFH A
AT Aarte AEs Hlugdth F3A
4 E3tE 50~60T 9] 1288 &7 FHERY
(Baker Perkins vertical mixer)ollA] &33le]
AAE Azxstr A3FHNZ F23 F4 A
25 60T 2EdAM A7t A3 2 w7t
73 3}st At

}..

=

2 Yol dAEEE ZH%
o stge 1t ZAE ARESRe], 1,000~2,800

i hEAtolol A xAste FAstAT 7141F
EH & 20T A JANNAF Al#Ho 2 INSTRON
AHE AHE3st 50 mm/mmA A £ 2 A

3193, =+ Shore-A AE=AZ S43AT.

23 s A1 7t

HAZ AAY FAAE HRIAZ AS7)d F
gate] AFAXAHE AAEAT). Figure 1 8
Fog AR Nerle Hd 2 daise #
AL 93 FTRAFALLS BAS AZXrdz A
A5k 4SNP B A= B wBe ¥
YEE slgon, 31]594 %’é}f’ﬂ o]l H=ZY
(Pyrotechnic) ¥

Fig. 1 Schematics of Pyro Starter

_8_



=
=
aggozd 204 9 A5A9 4% WS

e

3. Znt & ¥

31 34 ol2d e BA % A 54
HRAZ XNE7)9 A QFF7dA o
=& 2,000 psioll A oF <
0 K o]st= Agts
o] &3l N
3}04 AFS AYsATE = ALt A
3l APE HU) 5%E Z&3l3, APH
3% A g8t ZAAAL Al3sER T
Jﬂr% Table 1o YEtHAT. AP 6 mE At
& AeE O F AeEn dHAFMm) ol
=A Yelytth. Figure 20 CEA ZZI1HS o]
3ty 7} Batch®¥ A&7t2=4ES JeE i
RDXE AME3 AF AarfaAgdiolx HA
YEA %

oo Hf oo Ll > oo KK R
=
U
rulru

Table 1. Flame temperature, burning rate and pressure

exponent as a function of oxidizers

Sample AP200 AP6 RDX e Rb@2000psi Pressure

no. wt% wt% wt% (CEA, K) (mm/sec) Exponent, (n)

A 5 - - 1328.4 6.04 0.3843
- 5 ) 1328.4 6.50 0.5108
C - - 3 1285.4 6.02 0.3820
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Table 2. Mechanical properties as contents of curatives
and DNSA

Mechanical properties
Sample IPDI N-100 DNSA
Sm  Em Er Eo

no. wt% wt% wt% Hs

(bar) (%) (%) (bar)

D 050 1.20 - 6.6 850 889 55 20
E 030 1.60 - 79 464 485 196 33
F - 245 - 103 258 264 485 55
G - 245 005 107 277 285 528 64
H - 245 010 108 281 290 573 65
I - 245 020 115 162 165 875 72

B Sample 1, 2 (AP 5%)
|1 Sample 3 (RDX 3%)

Mole Fraction

CH4 *CO *CO2 HCI *H2 H20 *N2

Gas Components
Fig. 2 Mole Fraction (from CEA)
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Fig. 3 Hardness Build-up as contents of DNSA
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