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Structural Improvement of Magnetic Circuit for an
Intake Manifold Electronic Gasoline Injector

LUO Xiancai, ZHANG Zhendong, CHENG Qiang, GUO Hui
(College of Mechanical Engineering , University of Shanghai for Science and Technology , Shanghai , 200093 , China)

Abstract: Taking the sample structure of an electronic injector used in intake manifold gasoline
injection system as an object, the magnetic circuit structure was redesigned by adding a magnetic
isolation sleeve to improve its dynamic response characteristics. The finite element model of the
injector’s magnetic circuit was established with the help of Ansys software circumstance,and the
parameters of the yoke iron and sliding air gap were improved based on the electromagnetic field
simulation results. The dynamic characteristics and flow characteristics of the injector before and
after improvement were compared by test. The results show that the open delay time is shortened
by 0.28 ms, the close delay time is shortened by 0. 14 ms,and the average dynamic flow rate is
increased by about 1.8 mg. In addition, the fuel mass injected at different injection pulse is larger
than that before improvement.
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Fig.1 Schematic diagram of electronic injector
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Fig.4 Magnetic circuit models before and after
improvement
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Fig.5 Contrast of magnetic forces lines before and
after improvement

Tl AR R R R R S8 R TE RS T B
S50 R AT R A BR A S R — 2 B 0L T A S
R TR BT TRk T S R SE S O i
W i e FEL B P )52 e R O A 448 Rl B
Xof R Al A A A A EA T T — 2P A
3.2 kB REEMEH

MIE T AT LA Y e BT e P i e 1
AR AR [ AP J7 AR SE LB O T EAE
PR RT FEL P BT 45 0 285 W o7 A 1 P52 W) AR SRS
P SR EEAR T BT

Hi & 4Cb) AT UL BB B o 55 5 1) A8 I )
P w, HORIEH BB A I 78 SR 45 A e k5 2
9 1.0 mm {§BCF 2 ilid Ansys HL#E R AL T Al
AN TT 5 A5 R IR/ AP 6 IS

141

—— ik
—Oo- [BIE

10 1 1 1L 1 1
122 127 132 137 142 14.7
x/ mm

6 BENSHEHMLENXR
Fig.6 Relationship between magnetic force and

yoke iron position

M 6 BT LAE S, Bl & DA & AR AL BLRE )
SeTtIE R TE © Sy 13.7 mm B, FLURE 3k B i R (E.
TEAREE © 137 mm ANEIEAL T YEEE R S5



58 S8 N N S

2013 4F % 35 %

WETIRI G R AN 7 F7s . Bt Ho Bk J5E P A 3 LG
NIRRT ABEIR B —E TG RT3
TSR T . B 7 AR kR
2k 1.5 mm I i) HL R ) AR T e KA AR
Ry EEE R, SR o 4 13.7 mm, bt R EE A
1.0 mm &%k 1.5 mm.

24 1

20 r
Z
<
16
—— Z Tk
—O— T
12 1 1 1 ]
1.0 1.2 14 1.6 1.8
h/mm

T BENSHEHEENXR
Fig.7 Relationship between magnetic force and

yoke iron thickness
3.3 BRI
TEr R S 1) 4 2 1) B 1) B Ay 4 3l B L9
JEFT s R ilad Ansys HUBE Y. BEE s AR
A8 BRI B AVERRALT F ARtk an i 8 A
9 fras.

0.7
0.6
05 |
Eo04r
Q03
0.2}
0.1}

(()).02 0.64 ?IOG 0.I08 O.IIO
8 FEEBHSKEHXER
Fig.8 Relationship between residual magnetism
and sliding gap
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Fig.9 Relationship between magnetic force and
sliding gap
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before and after improvement
4 RIIBUEFAXTEE

A5 FILFE P2 M 45 4 F 8t S8 )2 O » i
T LRI A R i T P A I 4 3 2



H1

B B OB IS 2 1 M 25 B 20 P O B 5 59

M S R P B e R P I A SO e i F R o Pk
HEAT TSI H B . Bl 28 o) 07 A ) X8 B 20
B 11 frs. & 11 0] LA Y et o i) e s e i 4
FF s W JS BF 1E] A 1. 58 ms, Hook HE T 45 T
0.28 ms. ¥4 5 IHE] &y 0. 47 ms, He ek ik Al 45 48
10.14 ms, Btk 5 I ShAREA T B BRI

B 11 Bl fE 7 e 05 R it 5 B 8 X B
Fig.11 Contrast of open delay times and close delay

times before and after improvement

F by EACE I 9T R o 2 P X 1 0
12 froR . T oot e ek B BR 4L 1R (9 T I i i 1 8]
IR JAE T I I 180 49 45 6 (S A5 16T R AN BR 2L 1R A T
FIRR RIS [E) A FEA G K o T 1 FTF ik
JE BRI A AW MY FE R RS B

28
24t
20 |
o0
E16
=12 s Cil
—— e
4 1 1 J
2 6 10 14 18

t/ ms

12 HifsiERmEXTt
Fig.12 Contrast of flow rates before and after
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