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Analysis for leakage fault of solenoid valve and its improvement

GAO Man, WANG Zhiyong, LI Xiaoming
(Xi’ an Aerospace Propulsion Institute,Xi’ an 710100, China)

Abstract; In view of the sealing instability of the solenoid valve seat, which occurred in the engine
test and after its shutdown, two fault modes were found out. Simulation calculation for structural strength ,
dynamic characteristics and the flow field of the solenoid valve is carried out. In combination with the rel-
evant test results, the effect of assembly stress and movement process on the sealing performance of the
product is analyzed. It is found that the main reasons for the instability of the solenoid valve seat seal is
the inappropriate assembly stress which causes uneven deformation of the sealing surface of the valve
seat, and the impact and lateral fluid strength which lead to a deviation of the sealing block after outage
of the solenoid valve, resulting in leakage increase of the seal. Accordingly, the corresponding improve-
ment measures are put forward and verified by hot-fire test.
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Fig. 1 Structure sketch of solenoid valve
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Fig .2 Boundary constraints of solenoid valve
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Fig. 3 Strain nephogram of solenoid valve seat
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Tab.1 Leakage data of solenoid valve before

and after installation of ignition conduit

it it/ (/3 min)
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E s I o YLK SE IR
P 14 119
P2 44 68
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Tab.2 Leakage data of solenoid valve before

and after installation of clamp

R/ (#2/3 min)
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Fig.4 Dynamic simulation model of solenoid valve
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Fig.5 Speed curve of valve core
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Fig. 6 Three — dimensional model and mesh

generation of deflective valve core
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Tab.3 Calculation results of force on sealing block

ABgR/ HHRR/
] ] F/N F/N F/N F/N

(g+s™) (g+s™)
44.2 32.9 -5.66 -0.51 0.47 0.69
30 26.9 -3.91 -0.38 0.33 0.5
20 17.8 -1.75 -0.18 0.15 0.24
15 13.6 -1.01 -0.11 0.09 0.14
10 8.9 -0.43 0.05 0.04 0. 06
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