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ABSTRACT

The propellants are burned in the pre-burner of the staged combustion cycle engine, and the
resulting hot gas drives the turbine, and the turbine operates the turbo pump. The burned gas passing
through the turbo pump is supplied to the combustor at high temperature and high pressure, where
the gas is supplied in an excess of fuel or an excess of oxidant depending on the amount of fuel or
oxidant. = When the cycle works at oxidizer-rich staged combustion, its metal pipe can ignite or
explode by the impact of even small particles. In this study, we develop the powder combinations

for anti-oxidation coating through the analysis of other coating materials and establish the coating

process.
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Fig. 1 Components applied with anti—oxidation coating
EV-300-60M [3]
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Table 1 Chemical composition of  powder
(EV-300-60M, Emisshield)
ICP EDS

g | BV 00T BV S00T ) Emisshield

C - 7.29 23.32

O - 61.76 55.57

Mg 0.2 - -

Al 3.68 351 0.17

K 0.1 - -

Ca 2.11 1.11 -

Ti 1.42 - -

Cr 8.84 0.62 -

Mn 0.84 0.31 -

Fe 0.09 - -

Co 1.27 0.39 -

Fig. 2 SEM images of powders: (a) EV-300- 60M
(o) Emisshield
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Fig. 3 Modeling of Unity Molecular Formula
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Table 2 Chemical composition of developed powder
(AM-1, AM-2)

3}31 A 7 AM-1 | AM-2
] Na,O, ALOs, SiO, | 35.0 421
21354 CaCO; 16.0 19.2
R ALO;, Si0, H.0O 9.2 8.1
4 Si0, 28.5 17.0
oA 5} 7ZnO 11.3 13.7
A 100.0 | 100.0
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Fig. 4 Process of slip preparation
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Fig. 8 Coated Specimen : (a) Emisshield (b) EV- 300
-60M (©) AM-1 (d) AM-2
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9 Surface of
EV-300-60M (b) AM-1 (c) AM-2

Fig. coated Specimen : (a)
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Fig. 10 Coated specimen after anti-oxidization test (a)
EV-300-60M (b) AM-1 (c) AM-2
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Fig. 11 Result of anti-oxidization test

Table 3 Result of anti-oxidization test

el %

25t 5t 10t
EV-300-60M | -0.0015 | -0.0035 | -0.0029
AM-1 0.0058 | 0.0098 | 0.0105
AM-2 -0.1589 | -0.0225 | -0.0066
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