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Optimization design of solenoid valve for electric-controlled pressure

amplifier using genetic algorithm

YANG Kun, LIU Zhenming, ZHOU Let, LIU Nan, YING Yuchen
(College of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: The simulation model of dynamic response characteristics of solenoid valve was established based on Ansoft Maxwell software, and

the accuracy of it was verified by experiment. The sensitivity analysis of parameters affecting the dynamic response characteristics of solenoid valve

was conducted by the method of integrating ISIGHT with the model, the Pareto of parameters on the dynamic response characteristics was obtained.

The multi-parameter optimization design of solenoid valve was carried out based on genetic algorithm, the optimum parameter combination was

achieved, and the comparison experimental research of dynamic response characteristics of solenoid valve before and after parameter optimization

was conducted by the experimental bench. The result shows that compared with the original parameter scheme, the dynamic response characteristics

of solenoid valve after parameter optimization are improved greatly, and the opening and closing response time is reduced by 59. 1% and 47.2%

respectively.
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Fig. 1 Structure of ultra high pressure common rail system
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Fig.2  Working process of solenoid valve
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Fig.3 Dynamic response characteristics integral

simulation model of solenoid valve
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Fig.4 Mesh plane of solenoid valve model
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Fig.5 Armature lift comparison between simulation

result and experimental result

3 HBEEBENSmESFESHREES N

AR P P30 T 45 HEL A TR 14 454 A AR D B T
R SN L h 25 LR R 2 BAR 2, D ik 5
SES R, W SEHN T R] RE R H 1 TR 5 2 ) 1
PEIIZSR, A8 B AR BRI AT BRI |
fdkrie gk e /L BAR AU (R 8 A
WA L FEL I 06 355 FEL AL 5SRO A0 DA B R M R
UL ANB 5 A 2 i A S ) v 1 47 AL
TUEE R ISIGHT {75 v W IX BE 240 A T T R
IIHT A5 R B 2SS BO0 R 18] 5 285 e o7 R )
Pareto AN 6 Fir 7o dy Bl 1, Xof W 1 1 2 28
W] 7 A P2 B oA ) S A S 84 - AR B
TR REENIE TR B 2 Bl I R Ak
A2 W R A B AR LI

4 RHEZSHMLIRT

BB N — B 1 2 B A 5
FLATBEHLIE 2R A6 730 K SR A 7 PR LA % S i o
R A B, 8 3 T A A o g
34 TR 2% L B FRIE AT 2 S Bk it L3R B £
SR L. PRI B EaE T



55 3 1] W, % R AR AE 0y B Fe g s 2 IR O Ak i it ©59-
YERAL B, BARDLAL H AR R ECh -
LA o f=t,+1, (3)
HEHRD - . N N NIV
EFeR | — Ao, i FF A W N B R], ms g e, SRy O P ) Dy B
IR | — I, ms
AN | » IS0
gk -
L | F1 RUHZEEHNEREEER
FRRER | - o )
et 5 Tab.1 Value range of optimization variables
efe vt | —— —
fgkpRIL YR - | Ao JivEleRens
0 510 15 20 &/mm 0.05~0.3
ot FF i W 52 e A 5 / %
Fy/N 100 ~ 300
1M oy B [
(@ %,E' mﬁﬂj_ k/N « mm™' 50 ~300
(a) Opening response time
d/mm 1~5
TASR - N 20 ~120
UEAE PRI |
WHEHE ) - — R/mm 12~16
sl o
S | —— I/A 10 ~25
R |
i S = .  — | L/A 3~10
gesrnit |
i 3 3SR ARSI Ak AR
- ) B  JR T  AEEAS (L

5 10 15 20
o 5 AT i 7 B (R ) B/ Yo

(b) K PATM J3z s ]

(b) Closing response time

[P

K6 ZHO0 i RE IR Sl A IR R REPE Y Pareto ]
Fig.6 Pareto of parameters on the dynamic response

characteristics of solenoid valve
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Fig.7 Influence of working air gap on dynamic response

characteristics of solenoid valve
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before and after parameters optimization
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