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Research on High Temperature Environment Adaptability of
Attitude Control Solenoid Valve

PANG Mohong, SONG Zhiqgiong, YANG Lunkui
(Beijing Aerospace Propulsion Institute, Beijing, 100076)

Abstract: Aiming at the high temperature environment of the attitude control solenoid valve, the affected performance of the
valve is simulated and analyzed. At the same time, the high temperature experiment of the valve is carried out. The results of
simulation analysis and high temperature experiment indicate that the moving distance of the armature reduced due to the Non-metallic
expansion of the core at high temperature, which causes the valve unable to open normally. And with the swelling effect of the oxidant
to the core, the reliable operation temperature of oxidant valve is lower than fuel valve. By taking measures of enlarging the moving
distance and replacing the core material to PFA, the high temperature environmental adaptability of the solenoid valve is improved.
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Fig.1 Schematic diagram of solenoid valve structure
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Fig.2 Typical current curve
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Tab.2 Relationship between mechanical properties of FEP and

temperature
EEL) HlH
i/ °C -196 =78 20 200 235

I 7458 % /MPa | 72.5~73.5 | 38~40 [ 17.6~22.5| 3.9~4.9 | 2.9~3.4

Wb R % /% 4~5 35~40 | 250~350 | 200~250 | 150~250
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Tab.3 Relationship between compressive stress of FEP and

temperature
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Fig.3 Stress-strain relationship curves at different temperatures
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Fig.4 Deformation cloud diagram of non-metallic materials at

room temperature
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Fig.6  Suction-temperature relationship curve in high-temperature

environments
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Fig.7 High-temperature propellant test system diagram
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Tab.4 Statistical results of high-temperature oxidant immersion

tests
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Tab.5 Statistical results of high-temperature fuel immersion tests
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Fig.8 Electrical performance data of the solenoid valve with

increasing temperature
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Fig.9 Typical current curve when the solenoid valve fails to open
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Tab.6 Historical statistics of maximum solenoid valve

temperatures during test runs
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Fig.10 3D surface topography of the armature sealing interface
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Fig.11 Statistical analysis of non-metallic deformation in the
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Tab.7 Comparison table of material performance parameters for

FEP and PFA
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