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Failure Analysis and Improvement of a Liquid Rocket Engine
Subassembly in High Altitude Environment

TANG Liang, YANG Rong, WU Xun, MA Hai-liang, QIN Xu—shan
(The Equipment Research Institute of PLA’ s Second Artillery, Beijing 100085, China)

Abstract: The causation and the forming process of local failure of a liquid rocket engine subassembly in high altitude
environment was analyzed. Countermeasures for different requirement were put forward to improve the reliability and
environmental worthiness of liquid rocket engine in high altitude environment, and the countermeasures were validated by actual
experimental flight.
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Fig. 1 Clamp device of pump leakage pipe

1.2 RESH

A S AR & sh AL T AR b F i 45 31 5% , A8 3¢
RAEAT DL Z00 e HLAE ) & A8 ) B A Bk
YA RAMPLEVIEIRE RS TWEHLHE ) %M
it ks 4 X, I B R shAILZE & A b e e
AT PR St 2ol TR B R A R . P
AT E R IR R ARG ZR BV E R E 8% AT
RIS R SE PR b SR e . sl
T ML AR5 2P0 A 25 T A e A o7 5 Bt s 1) A5 e
ZeaniE 2 i .

KAWL R 5 [ 2R AR R AR
4 30CrMnSiA , BRFE 3% B B | M8 B) 2 T B AR AL 3L
FEEUBR P D, SR I ity S 4 AE & S LAEHIL
T AR — B ] 5 R A — % 19 3 (600 ~
700 °C) 3% 25 T 30CrMnSiA BRI 5% (55 ) 'S [ 1 1Y
fift PR B2 L (/N 230 °C) o

T 2R 50™ i B JC IR AR, DR e e iR R R 2R AL
FE AT U S S50 .l wI2E o, e & shll
TR R 4 B AR

50 100 150 200 250
Hif ] /s

P2 RN

Fig. 2 Temperature calculation curve
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