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Fast-response solenoid valve based on

resistance and capacitance
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Abstract ; In order to find a simple and convenient driving circuit and realize the solenoid valve with
high voltage starting and low voltage sustaining rapid responsive mode, which full use of the electrical
components function that the capacitance can charge and discharge and the resistance can share voltage,
the driving circuit principle that the solenoid valve coil connected with resistance and capacitance which
were parallel connected was designed. Through the AMESim simulation software, the simulation model of
solenoid valve and driving circuit was establish,and the influence of the resistance and capacitance on the
coil current and response was analyzed. Also it was evaluated by test that the solenoid valve can start rap-
idly at high voltage and maitain at low voltage , which meets the rapid response requirement. In response to
the contrast testing data,a parameter of the capacitance to control current peak and rate-of-climb when o-
pening can be selected ,and a parameter of the resistance to control maintenance current can be also se-
lected. The driving circuit technology can be extended and applied in the design of fast solenoid valve,
with simple structure and easy to operate.

Keywords : solenoid valve ;fast-response ; drive circuit ; resistance-capacitance

W75 B #8:2018-01-14 ; &[5 H #1:2018-05-08
PEBE N AR (1971—) 55, W TR, S AU R K A S BB AR



5545 % o 4 1] gl

i, A5 T LA T Y R T R R 17 4 AR 59

0 3515

WA S BIRIL— i v 4 7 32 R o] 7 41
I MR B AT SR A SRS R B R . P
i — e R T Ll =X L 1, 54 17 B0 D RE AT 8
REAGURE , T2 ] g 1% Wi 7 3ok JEE 4 R s T A ALY
I A S AL B AT R I HLBh
A SR A FIURE A A , DAL a4 R A i 7 >
TR Bl 12 B BRI TT 1 22—

R T FL R IR SR B R R L AR BR T A B A
Bt LRI , 1 75 2 — A>3 AT 0000 B Bl 47
i ] A A B, A e I R R ) A
J 25 RSl s ] P 17 3 T A, SR i LR
ARG FiL S 24 445 1 o, s R Pt 22 5 A AT R 4R, [ 4
ZRNEN 7 Z G0 R K Sl F gk 52 B L 1R DA ) L 2
AR T VG AR B 3 R e B AR
HAT BRI I s P 42 1l R0 3 5 DA D i 11488
i P U SE2L fe k Fi 52 B o R TR T IR
YRS, i R A E) 3 ms A2 AT DAL R il H
B L AT ) 52 % 0 SR sh 4, F A G
Xt Ty BB i SR I 5 A A 2SR —Fil
1 B R F18) BRI ST P R X 4 ol e B

ARSCLAHE B ah X R D B 5 x4, 5803 M ]
FEL % 14 ST FEL DI BE R R BEL A 20 T DT B, 2R FH e BEL A
P AR TC A AL BT o 2 ) P B, 552 00 P O s
FETT A AR H s 2 0 B b T AR

1 ZHFnTIERIE

HLRE I Lk i RN R Lk, B —
E PR ELJER RG24 2R BB N b R R, R T R ) L R
FET AT B A T, 1 T %) 3 e — i FH 26
HYFLES A 4L T = Ly/R FAE (L, LB HEGR
ERIBIHLBH ) o Ay o o o7 3 B, % FL R £ BB 45 4 A
B, — 5 T2 B8 5 WA it 24 BE W8/ G A i B B
i) 1 {50532 Bl B [, 55 — T T 2 il /0> £ e I 4, %
FCHL R, 3 iy L O T B PR, X T sh
TG TR 1) S R it 2 WG B (2. 2 ) VIR BEL(8
Q) fRALER(0. 08 H) 2k BB 15 3 114 B 1o £ A $8 it
gER RN E 1 FrR o

UK Bl o] e % P AR I A 2R BB L BHL | F S
I 2 R L Y05 A i BB ) M A AR, an R 1

o RLURAL R S i, R A i OR ST R, FA T i R
Fe oA 2 A 24 T v B 0%, 2 18] A i P e 249 45
RS LR (28 V), HRE IR A v o B T IR, A A T
PRAT IR s —Be i )i, o 2 78 L 5 B, F 28 1A i
FL RS IA 270 I L s, A 2 TR L BH A A LS 0 I
2k Bl TARAEAR R RS 3 40, Wi ), B/ [ml
SR IS ) W 25 O L U A5 R A B R T PR BE R A
R B2 i) LA IR TH L THAE T — 5 BE i, AT M ik
2L Pl HL L R RCR

B 1 FER R R 55 K B R B TR T

Fig.1 Schematic diagram of solenoid valve and

simple drive circuit
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Fig.2 Simulation model of solenoid

valve and drive circuit
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Fig. 3 Simulation curves of valve coil current
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Fig. 4 Simulation curves of valve coil and capacitane voltage
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Fig.5 Influence of capacitance value on coil current
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Fig. 6 Influence of resistance value on coil current
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Fig.7 Solenoid valve and electron element

3.0
2.5r
2.0

=
1 1.5F
=

1.0
0 0 1 1 1 1 1 1 1 1 1

0 10 20 30 40 50 60 70 80 90
i [B]/ms

B8 FeR R IR B e B UG IE FR AT B 2k
Fig.8 Verification test coil current of

solenoid valve and drive circuit
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current and response
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