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A Study on the Taper Plunger Type Proportional Electromagnet for ISC Valve
Chang-Seop Song*, Tae-Hyeong Lee**, Jang-Sang Yun***

ABSTRACT

On this study, magnetic force versus input currents is analyzed by modeling taper plunger
type proportional electromagnet of ISC valve using the permernce method. And, the reliabiliy
of simulation is verified by comparing the experimental values with the calaulated magnetic
force. From the result of this study, it is found that the taper angles at plunger and core,
the length of air gap between plunger and yoke are the prumary factors in designing taper
plunget type proportional electromagnet. Magnetic force is decreased as a whole according
to increasing the air gap between pluger and yoke, and vise versa. But, the magnetic force
is not proportional to current, when the air gap is very small. In case of decreasing the
taper angle of pluger, the stroke range of plunger where magnetic force is proportional to
current becomes farther from core.

Key Words : Proportional electromagnet (8]#]H214d), Magnetic flux (#4), Permeance (Hu]giA),
Electromagnetic force (B21&), Duty rate (FE8)
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Fig.2-1 Cross section of solenoid
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Fig.2-2 Magnetic flux path through the
electromagnet
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Fig. 2-4 Cross section of an electromagnet
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Fig. 3-1 Overview of a experimental equipment
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Fig. 3-2 Experimental results of solenoid force

Table 3-1. Parameters of linear solenoid
N 895 turn 0 1.3
R 9.6 Q L 17.5 mH
gl 25.0 mm g2 1.4 mm
Lin 3.3 mm al 36.3 mm
dl 30.0 mm a2 2.5 mm
d2 25.0 mm a2l 31 mm

d3, d4 14.5 mm a22 6.8 mm
d31 16.5 mm aj 24.5 mm
d5 11.7 mm a4 1.6 mm
dé 7.0 mm a4l 4.5 mm
d7 4.5 mm a5 10.0 mm
ds 7.3 mm ab 6.5 mm
d9 4.5 mm a7 13.0 mm
d10 8.0 mm a8 12.0 mm
dll 11.0 mm a9 7.5 mm
d12 12.5 mm all 4.5 mm
di3 27.0 mm all 24.0 mm
d14 7.0 mm ad2 3.0 mm
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Fig.3-3 Relation of electromagnetic force vs.
current
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Fig.3-4 Relation of electromagnetic force vs.
current at x=3mm
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Fig. 3-5 Relation of displacement of plunger vs.
duty rate
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