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Analysis on leakage mechanism of unloading valve

ZHANG Lianwan, XUE Lipeng, MA Fei, LI Wenbin, YU Wujiang, ZHANG Zhiguang
( Beijing Institute of Astronautical System Engineering, Beijing 100076, China)

Abstract; When inflating gas to a gas vessel of rocket engine at a launching site, a leakage
phenomenon occurred after the unloading valve was closed. Abnormal wear of the spool’s guiding part
and an uneven indentation on non-metallic sealing surface were found by integrating the macro obser-
vation and micro morphology after breaking the valve. The finite element method is used to establish
the model of spool and valve seat. It has verified that the calculated indentation depth is close to the
measured depth. The analysis results indicate that there exists some tiny original defects in the spool’s
guiding part of unloading valve, and adhesive wear appears due to the repeated motion between the
spool’s guiding part and the guiding hole, which caused the return deflection of the spool in the guide
hole and uneven indentation in non-metallic sealing surface, eventually led to leakage of unloading
valve during the test.
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Fig. 1 Structure diagram of unloading valve
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Fig.2 Indentation on non-metallic sealing

surface of spool
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Fig. 3 Damage morphology of spool’s guiding part and its guiding hole
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Fig. 4 Damage micromorphology of guiding valve plug and its guiding hole



5543 5 45 5 ) sKIETT, 4§

s U T S R LB A 37

3.3 ZIAMSRiE o A R RE

XTI B A2 R s B L 1 0 A 4 i %88 3 T
BHEATLLAN IS S B, G5 SRR AA R F s —2K
o3RRG Bl 5 XTI s B et s Al 4
J& BB ARG D AR, 25 R 1, 1
SO 5 TR AR B R UL 25 R

&1 k&E (BHEkk) SBKDEEMRER
Tab.1 Hardness test results of non — metallic

( polyimide) Shore D
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Tab.2 Calculated results of non — metallic indentation depth
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Fig.5 Schematic diagram of valve plug deflection
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