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      This paper reports fundamental study on performance degradation, caused by solid catalyst, of 60wt% 
hydrogen peroxide thruster for small satellites. The chemical in-space propulsion system, with 60wt% hydrogen 
peroxide, has been proposed and developed based on three policies, safety first, border free, and effective COTS. 
Platinum based metal honeycomb solid catalyst has been installed to BBM of thruster, and the solid catalyst is one of 
cause to limit lifetime of the thruster. In this study, to understand degradation, comparison between observation results 
of solid catalyst surface by FE-SEM/EDS and thruster performance has been conducted. Small cracks have been 
observed on upstream surface. The evident growth of cracks has not been found; however, instability of response time 
has been confirmed. 
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1．研究の背景および目的 
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２．実験概要および評価方法 
 

２．１ 実験概要 
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２．２ 推進性能評価 
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３．結果および考察 
 
３．１ 推進性能評価 
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３．２ 固体触媒 
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３．３ 推進性能と固体触媒の関連性 
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４．結言 
 

, FE-SEM/ EDS
, , 

, 
. 

1) 0.42 N
. , 

. 
2)

. , 100g
, .  

3) 50g , 
. 

, 
. , 

, , 
. 

 
参考文献 

1 T. W. Price and D. D. Evans: The Status of Monopropellant 
Hydrazine Technology, NASA Technical Report 32-1227 

(1968) 

2 K. Anflo, T. A. Gronland and N. Wingborg Development and 

Testing of ADN-based Monopropellants in Small Rocket   

Engines, 36th AIAA/ASME/SAE/ASEE Joint Propulsion 

Conference and Exhibit, AIAA 2000-3162 (2000) 
3 R. K. Masse, J. A. Overly, M. Y. Allen and R. A. Spores A 

New State-of-The-Art in AF-M315E Thruster Technologies, 

48th AIAA/ASME/SAE/ASEE Joint Propulsion Conference 

and Exhibit, AIAA 2012-4335 (2012) 

4 H. Kodama, T. Katsumi, J. Nakatsuka, K. Hasegawa, K. 

Kobayashi, H. Ogawa, N. Tsuboi, S. Sawai and K. Hori
Combustion Characteristics of HAN-based Liquid 

Monopropellant, 26th International Symposium on Space 

Technology and Science, 2008-a-35 (2008) 

5 , , , , , 

, , 

ADRAS1 , 60
 (2016) 

6 H. Koizumi, J. Asakawa, Y. Nakagawa, S. Kojima, H.  

Kawahara, K. Komurasaki, M. Nakano, H. Sahara, M. Banno, 

J. Matsushima, M. Kaku, T. Iizuka and Y. Seto

Micropropulsion Systems Enabling Full Active Debris 

Removal by a small satellite ADRAS-1, 30th Annual 
AIAA/USU Conference on Small Satellites (2016) 

7  , , 

, TR-202 (1970) 

8 , , , , 

HAN , 

56  (2012) 

8 D. K. Huzel and D. H. Huang Modern Engineering for Design  
of Liquid-Propellant Rocket Engine, AIAA (1992) 

9 Charles D. Brown Elements of Spacecraft Design, AIAA 

(2002)

             
[  20** ** ** ]  

 
 
 

68 飯塚　俊明・西尾　勘汰・阿部　圭典・川村　壮司・加藤　岳仁・賀来　将大・伴野　眞優・松島　純・小林　悠也・中村　健二郎・佐原　宏典

【受理年月日　　２０１７年 ９月２８日】


