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Development of S-shape spring insuspended

armature solenoid valve

XU Chuang, WANG Qiang
( Shanghai Institute of Space Propulsion, Shanghai 201112, China)

Abstract; The development of S-shape spring in the suspended armature solenoid valve for
150 N engine in spacecraft propulsion system is introduced. In order to develop the S-shape spring
with long life, high reliability and high stability, some engineering prototypes were designed and pro-
duced according to the requirements. The design, simulation, fabrication and test method of the S-
shape spring were explored in the development process. The engineering prototypes have passed ap-
praisal verification, and will go into the engineering application stage.
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Fig.1 Comparison of sliding fit type and suspended armature type valves
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Fig. 2 Curve of stress-cycle index

0 3000000

IR AL B R AL B SR BRIT (AN-
SYS) XJ S A A AT M. B3 S A
AR R (Tmm) AR ) = 8T, A 0L
SE R B RN T H BRAE M ARG A [l AR O
SR, I U T IR M Y T R A
TR, IR B8/ N T B

R RO BHE A F B FR S F 7 S840
T IR IAE, A Jr RIS TR 4
A, AERETT SN T R ) TAR AL BT T
W, AT E T, ULIE 4,

77777

B3 HKRERAESTE

Fig. 3 Simulation analysis of S-shape spring for test
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Fig. 4 Simulation analysis of S-shape spring used

in engineering prototype
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Tab.1 Comparison of theoretical results and simulation results with experimental data
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Fig.7 Microstructure after solution treatment, cold

deformation treatment and aging treatment
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