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ABSTRACT

This paper presents the effects of design and operating parameters to meet the static and dynamic perfor-
mances of the electro-mechanical valve(EMV) actuator which can provide more flexible controllability of valve
events compared to conventional variable valve actuation devices. The model of the EMV system was also set up
and applied to identify the dynamic behavior of the system. And the effects of external disturbances were also in-
vestigated such as cylinder pressure, armature neutral position and current supplying time effects and so on. Ex-
periments were carried out to verify the model using the prototype actuator on test bench, it was found that there
is a relatively good agreement between experimental data and modeling results. Also, the actuators meet the gen-
eral engine speed range (over 6000rpm) and the variable valve event control for various VVT effects.

F QR 7)e80] : VVT(Variable valve train), EMV(Electro-mechanical valve)
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Fig. 1 Schematic diagram of EMV system modeling
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Fig. 2 Free body diagram for dynamic simulation model
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Fig. 3 Schematic diagram of dynamic test rig of EMV system

Table 1 Specifications of the experimental equipment for
the EMV system

g5 A F
Fastar SP200,15kHz

LeCroy, APO11, 120kHz

Power 8ch., 4valve 7%,
module PWMA & A of
ses Pea1_< & hold 7@]0:1,
Valve starting & operation mode
AdY = 1.8 liter, DOHC

kWi A8 FFAX2RE 42Volte] A o]
FEEHY, AANd 2= AFE %E%EM
5e RE o3 ¥z A EF= L PWM Ao
Z Aojgnt.

T3, A7 A7 AV 2 AV AW A EE
OJH2RH ZPA AEE Y Yol FFH A
o| A} W7 o] 715 5}t}. Table 12 A FH X9 A}

Foltt

EMV Al A9S 83 dhd e daEH
sho} 9 A Az A EMV dFolo]E] £F
£4 5¢ 4737 918t ©7]%, DOHC A3

of F71, w7] Z 2704, & 474 dFoolH &
CRE A

AP A = AR PAEE A
8o Y743} 7tE & T 34 F 2% 24 7
g 231 glon, 7.5kWF A FEE 95y
Az Y RE Y o] TMeEe. 2L AR TH
A7l R A8 FFF, 283 F3Al7] 52 PC-
ECUZ #ojsn, Uiy 4833 & A
FH AN E AT 1T EMV f o]
Ele] 25 - F& o] A dHe=Re
B AME o] 8% Wo] FHoiA gt A
HEg AoE 27t v E4 AME o) &
stedof gek. kA B Aol M 7t AA
g AFoole HFdjo] HAs}ley ofnpFofr}
A2 Holl & we SHS AAFo=N 4R
o] 4Foole] &F FFE AT

H10H 3%, 2002 87



£
ofy
o

Powsr supply

{6kW)

EMV
controller

Pawer Driver

=i Tati
A T
o AMP
Peyl transducer Data
) P—r Acquistion
Yo :ﬂ System
™ D:DEncarder

UEGO sensor

Fig. 5 Photo of EMV system on single cylinder engine
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