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Research on response characteristics simulation and test
method of solenoid valve in brake by wire system

Ji Enze' Guo Bin' Hu XiaofengI Zhang Junxin®  Zhao Jing2

(1. College of Metrology & Measurement Engineering, China Jiliang University, Hangzhou 310018, China;
2. Hangzhou Wolei Intelligent Technology Co. , Ltd. , Hangzhou 310018, China)

Abstract: According to the working principle and structural characteristics of solenoid valve, this paper analyzes performance response
characteristics of solenoid valve, builds simulation model in AMESim, simulates and analyzes pressurization and pressure relief
characteristics of the solenoid valve. Combined with theoretical simulation data and test requirements, formulates performance test
methods, develops a set of solenoid valve test system with virtual instrument technology, which realizes the function of automatically
testing the response characteristics of solenoid valve. Measured the pressurization and pressure relief characteristics of on-off valve and
linear valve, the pressurization rate of on-off valve is 835 bar/s and the pressure relief rate is 914 bar/s. Through relevant tests, it is
verified that changing the control current can adjust the opening of linear valve. The simulation and test results are in line with
expectations, which verifies the feasibility and reliability of the solenoid valve performance test system.
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Fig. 1  Structural diagram of IEHB
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Fig.2 Schematic diagram of normally closed valve status
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Fig.3 Schematic diagram of normally open valve status
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Fig. 4 Simulation model of normally open valve
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Fig.5 Simulation model of normally closed valve
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Fig. 6 Simulation model of single brake circuit
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Table 1 Key parameter data of simulation system

H I B M
F L AR/ mm 0.9 0.9
MR JBEFFRE/ () 46 46
BR12/mm 1.4 1.4
BHFE g 4 6
KB/ mm 0.25 0.25
BEEFIE/(N-m™) 790 770
T B/ mm 1.59 1.45
25 I 44/ T 300 300
LRI Q 12.5 12.5
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Fig.7 Hydraulic simulation curve of single brake circuit
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Fig. 8 Simulation results of pressurization

characteristics of linear valve

3 BN REiET

3.1 Wik AE

S5 G FLRE IR T AR e R B A B R o) 2 1 R I T
AR R B R R G, D3k 2 43 B fL R i 48 T
T S Ry e

1) 2R f 498 AR K ik

LR E R R T AR Al I T R A T I T
7 Bl L AR I, AR 9 2 1 e i o YRR 5 R B P i
Z IR SC R K T AU 2 M 18 76 R ) Hl g 42 ol T o 386
R EA IR SR 2 o A B A T T
Hh S 18 o ST T ), 3 A R 1% 3V of 1 Bl
FERIAE B 6 I 8, 43 ) 0 v 1 1 26 VB E 3/6/9 ms
Jik T R+ 50 ms ik T B4 T 4 B R R i VR
BYAEAE , SR IC S A ) 5 Ty B £, SR O35 T el
YERTEM R

2) 38 e 448 R 3 v

TEHB H L MLABE A iy 28 7 %) 0 3 o 34 1 1 1% 32 &
TSR, 3 1 11 4 T B 1) T B30 52 i 8 6 Y
FEFEST PS5 X 34 P e ) 4 T B A 1 v B gt
AR 3 H I HE A I, b T8 e Sk T
TR E 2 48 1R IR 2 Bl L vl S PAT 94 R I, 797 189 P 1R i o 1
FIINER Z U R T S 4 2 Rl W el {0 1 5 o 1R
FHEIA TSy, 5] B0 2 ) I ot R 1 T SORAE PN
Ei=L 7

3) V8 fd it s i v

U0 1 FH A T B0 B Al ) ) % T N R ) B RE R
FEA8 81 Sl e [ ] Sl At v 8 A R 1T 4 B ) RE R
DAL &S S R AR P O AR bW T ik SR 2oy
A IEHEACTE T, Uk 1 Ry A I 0 T T AR
JE , FF i o imaR 295 8 o HARE 5 Wi R IR 7]
I 275 U ) 28 P13 L IR R I T i 7, 0 i s
) Y- 257 3 P SR S A D P il 2 BE VTR H
3.2 MKRGEME

A P e 0 4 L J R LA 3 i R FE
HERII R e ) MK RGO AR EE R AN & 9 i
MR R G 2 542 T D aCAE I 2Rk | 4 il 26
R Bd SR A 55 s il A B ALK AR A

1) W RGO T

B R 55 32 8 g DU B I 28 LAe) 44 i 2k P LA e
BRI A SRR A T TSRS AR TR By L2
P R B A B, S A B I AR
JEAE IS T S PR B S N T R
PETH T OR WA 5 FH 0 P R A5 RS R RS



EHCR gt 5 v 1w o7 A 07 L S 5 EE RS - 99 -
L ) AR SCEEPERGIN I H B S8, e U AR A I, 181 11
| [En R JAF AR LR &

S R ] BER IR AARAIIA.
Yl TR
k=Y e T ! I 1 1
it 1 __1uJJ]B’UL'fLI.
L3 « R s || JERR | g | | gomem
QLR ﬁ m
L WL T -{ e | & ,
M | | i o R g _%555555;2%?&
; o | (B i b
i _ % PR il ) g (BE R AY R
N, " 8 o R G (2 [ B |
P9 LRI R G R | [ i i
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Fig. 12 Pressurization test results of linear valve
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Fig. 13 Pressurization test results of pressure increasing valve
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Fig. 14 Pressure relief test results of pressure reducing valve
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