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Modeling and Experiment of Electromagnetic Linear
Actuator for Fuel Injector of Engine
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(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Chang Siqin

Abstract; Based on the theory of permanent magnet latching, an electromagnetic linear actuator
(EMLA) for a fuel injector of engine was presented. Using method of equivalent magnetic circuit, the
dynamic model of the EMLA was established. Eddy current, dimensions of components, and fringing
effect were taken into account in modeling. Using PWM method and H-bridge driver circuit, the
prototype of the EMLA was tested on the test bed. The experimental and simulated data agreed well and
the model was validated. The results show that under 0. 5 MPa supply pressure, the transition time of the
EMLA was 1.57 ms over 0.25 mm stroke. The EMLA had good transient characteristics and met the

working requirement of the fuel injector. Furthermore, because of no holding current, the fuel economy of

engine was improved.
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Electronic control injector

Electromagnetic linear actuator
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Tab.1 Main performance parameters of injector

ZH K fH
172/ mm 0.25
I P B[]/ ms <l1.8
Wit /ges ™! 3
{3t 31 R/ MPa 0.5
TAEHE/V 12

D i R I A A A 2R BT BT EMLA
K1 FiT 7S o 2R A T HR I, O AL B AR BT 7 A 1Y) T
HAE BB A T A T R B Bk B A T Y
0 FE IR 0 O P S o TR 20 s RE K A 14
AE A ABILAR A 7 20 77 78 w8 DI BE T 4 980 3 il
G T AE Bl 25 2 A A A0 30 AT U Sl 2t 14 3l 25
WL o H TR A S IR, S R IR K R A 45 O P K
RO B B8 1 R W /N o 2k T I, B i AR
PR T 8 2% T L S O A 7 A 4 i e, O A 9
MBI AERT, sigk It tr e B8, o T AL
B, 2RI 5 T A i R B A A ] B R 3, AT T L sE
Al 585 ) Ak S 18] AL Bl I e 2 Bk b v o B RV
M IFIE AL . IS T 22 B T AT R, T I K 1R
JIE 7 A ) 10 e 0 RS B A DT R O T T R

1 2 3

BT EMLA o #R 45 14 14
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Fig.2 Block diagram of dynamic model of EMLA
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