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Development of non-friction S-spring valve

HUANG Aiging, CAO Ming, TANG Meifang, YOU Gang
(Shanghai Institute of Space Propulsion, Shanghai 201112, China)

Abstract; With the increasing of spacecraft working life, the design of traditional solenoid valves
can not meet the requirement of space propulsion system. The design scheme of a long-life,
high-credibility, non-friction S-spring valve is introduced in this paper. An S-spring suspended
armature style component is adopted in the solenoid to eliminate the redundancy residual caused by
sliding friction in the valve. At present, this design scheme has passed mechanics and thermal
environment test, and endured a million times of working life cycle. It has entered into engineering
application phase.
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Tab. 3 Data of convention performance test

REm e EoR(E 75 s 1# A 7=k 24 LA
| SHIFBEE(<15) 33 3.1
WANLEFHE(29 VDC, S HEHAHE(<15) 8.0 10.8
25 A3 2.0 MPa)/ms
MBFREE(<15) 45 43
R EFRTREI(<15) 7.6 9.1
FiRmE: 13.3 VDC FEHEE: 13.7 VDC
%R 2 MPa 3Ll A .
X E: 44 VDC EKAHE: 2.7 VDC
FE#E: 152 VDC FRHE: 15.8 VDC
ENEH 2% 3 MPa 32
SEREL RBIMPSM e 41 viC SRR 2.9 VDC
S FREHE: 17.3 VDC FREEE: 17.9 VDC
i # 4 MPa 32l A N
XHIHE: 4.6 VDC FEMEE: 2.9 VDC
IR < 1x10-6 3.6x107 4.2%107
F%/(Pam’/s)
MR < 1x10-7 2.1x10-# 4.2x10°*
WAL/ MPa <0.30 0.156 0.136
3.3 WERKE PRI IR, FE PIFHA AL % 1

SERBERZETIRS . EE . BEAA
HESEMERENEN., EPER ErREd
TIBREER -15C ~+95°C . fEHIREN 25.5 KK
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Tab. 4 Data of heat cycle test

PH TR RS ER{E F=an 14 SR 7oA 24 ST E
BiEAREZE/(PamYs) <1x10% 3.6x107 3.5x107
{EIB N E/(PamYs) <x10°¢ 5.9x107 6.4x107
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Tab. 5 Performance data of life cycle test
AT 5 ERME 72 Ry 14 SCE 72 24 SEUIHE
SEIFIFNTE (<15) 3.1 3.0
10 FIREGE SRR (<15) 8.3 10.8
UL B R P /ms HRFFREHE (<15) 45 44
HRBXARE (<15) 6.6 8.8
10 71 WA i 4 < 1x10°¢ 1.3x107 5.0x107
W2 /(Pam¥/s) = X o
=HIE Ej‘l‘Eﬂ (<15) 33 3.1
50 kB XM (<15) 8.7 11.1
W R /ms REFFEEE (<15) 4.5 44
AR (<15) 7.2 94
50 IkFEAriE N
<1x10° 3.6x107 3.0x107
FH/(PamYs)
ERIFBEE (<15) 3.3 29
100 itk B4 o S EMETE (<15) 9.7 10.8
WAL £E/ms AEIFEEHA] (<15) 45 45
A EHEE (<15) 73 8.0
100 Tk Fbnfa N
i <1x10° 3.2x107 2.0x107
T HR/(Pam’s)
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