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The Analysis and Experiments for the Design of Electro-mechanical
Variable Valve Train System
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ABSTRACT

As a method of variable valve train(VVT), Electro-Mechanical Valve(EMV) has been studied.
Compared with conventional VVT system, the EMV system has a relatively simple structure.
The system has two electromagnets, springs and an armature. The system can be operated by
reciprocal action between armature and two electromagnets. And, the operating event can be
controlled by electrical signal from controller. Therefore, reduction of emission and fuel
consumption can be achieved through valve event control at each engine operating condition.

In this study, characteristics of EMV system were investigated by simulations and
experiments. The results of simulation and experiment show that the core shape and material
characteristics are dominant parameters on magnetic force and delay time. In order to apply the
system to commercial engine, it has a compact size and high stiffness springs(S0N/mm) to
increase the valve speed. Because of high valve seating velocity, loud noise and high impact
force generated, which can lead to reduction of actuator durability. Therefore, further research
is required to reduce valve seating velocity.

FQ7|& 8o : VVT(Variable Valve Train), EMV(Electro-Mechanical Valve)

F : force
Nomenclature H : magnetic field intensity
A : area k, K : spring stiffness
B : magnetic flux density 70 magnetic.: permeabil‘ify (H/m)
T HY g ST gud fo : magnetic permeability of free space

] ] X J : current density normal to the plane (A/m)
*+ 39 olFuigtuw 7] A e @ : magnetic flux

oo 319, FoF st 71A % y, X, X : displacement of valve or armature
wrxx3] 9, A it 7] AlE et C : damping constant
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