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Storability and Material Compatibility Test of Blended
Hydrogen Peroxide Propellant

Jeongsub Lee* - Dongwuk Jang* - Sejin Kwon*'

ABSTRACT

Blending method was applied to increase the performance of hydrogen peroxide which is
called green propellant. 90 wt.% hydrogen peroxide was blended with ethanol which is less toxic
fuel, and there was no storability decrease due to fuel addition. Inconel X750 and Tophet A
showed good compatibility and high heat resistance, and SUS 316L was compatible. AI203, Y203,
and ZrO2, were coated on the material to improve heat resistance, and it was proved from
endurance test that Y203 coating is not suitable and adhesive strength between coating and
material is related with allowable temperature of material. Thruster test was performed to
confirm the performance increase by blending method, and chamber temperature was 870 C

which is higher than 760 T that is adiabatic chamber temperature of 90 wt.% hydrogen peroxide.

B
I

™
it
N
A
™
>
A
r >
ot
[
Lo
oX

s
o%
o
tio
fo
gl_v"
e
=

7IMS AeatArh 90 wt% FAskEA
o o3t ;qx}/ﬂ AsteE YEhYA

e e
Y
ofl
PL

wa
) to

¢

W, ARl S s ex
L 2dY S B9 4% 392 A5 8 257
oy

Key Words: Blending Method(£¥ % ~71%), Hydrogen Peroxide(Z}4t2}4=2y), Storability(Hd73),
Material Compatibility(M1E 2 34J), Heat-resistance Coating(J] 8 Z5)

* KAIST &&-%-53 53}
+ 22142}, E-mail: trumpet@kaist.ac.kr 1. M =2

— 150 —



Y70t AA4 NFHL FolT &
2=

Technology 5 TZAEE %3] 2006 3¢9 25
kgw 2% #14 3UE HAdE &een, ¥
7t FHVIE B AAAY 2 A= WMAS
FP3FAT1]. Gl A= Dera space, Surry
Satellite Technology Ltd., Rutherford Appleton
Laboratory, LnfoTerra Ltd.7} FoJst A5 1&
o] AT AAECAN T4 F AY Y dFE
33 125 kga TopsatS 7E3HETH2].
AA A8 AAAAE AA 7HE dE A}
£ #e7le oo FAAR Aed
A obef Eq. 1, 2
2 ¥hgo] dojuA H
2 kEYot sfg] whgES Al

=z 59
==
dol gt 8719 45e 24 5 I

i)

2NH;—3H, + N, — 83,560 k.J/mol (Eq. 1)
3N,H,—4NH,; + N, + 152,244 kJ/mol(Eq. 2)
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Table 3. Properties of selected materials
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Inconel
1663 1363 8280 14.8
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Inconel
1623 1143 7940 12.2
800
Hastelloy
1543 1363 8940 11.3
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Tophet
A 1673 1423 - 13.4

SUS 304 1673 1033 8000 21.4

sus
316L

1644 1033 7990 21.4
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1) Trichloroethylene®. 2 HI¥W A BEE A A

Fig. 3 Discoloration of propellant after material
compatibility test (Left : Inconel 625, Right :
Hastelloy C276)
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Table 5. Mass variation after high temperature

. . fd @ exposure test

Inconel 625 Inconel X750 Inconel 800 Hastelloy C276 Material

Mass variation, g

1173 K 1373 K 1773 K

. Q Inconel 625 0.000 0.002 0.009
4 Ny

Inconel X750 0.001 0.002 0.006

Ni/Cr alloy SUS 304 SUS 316L
Inconel 800 0.001 0.001 0.003

Fig. 4 Picture of materials after compatibility test Hastelloy C276 0.000 0.001 -0.026
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Table 6. Coating condition after high temperature

exposure test
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Fig. 7 Pictures of the original coating, cracked
coating, separated  coating, removed
coating
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Fig. 8 Temperature graph of blended hydrogen
peroxide(OfF ratio = 50) thruster test
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