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Characteristics Analysis of the Solenoid Valve for Exhaust Brake

Sonam Yun' - Youngbog Ham

Department of Advanced Industrial Technology, Korea Institute of Machinery and Materials, 171 Jang-dong, Yusung-gu,
Daejeon 305-343, Korea
(Received 21 July 2003 / Accepted 18 November 2003)

Abstract : An exhaust brake system is composed of a gate valve, a pneumatic cylinder and an on-off solenoid valve.
An on-off solenoid valve which is a key component of the exhaust brake system ought to have characteristics such as
high reliability and long life for reducing the foot brake and tires damage, and for driver's fatigue relief of middle/large
size vehicles running a long distance.

In this paper, an on-off solenoid valve which is used for vehicle brake system was studied. For the performance
evaluation of the on-off solenoid, electromagnetic characteristics and dynamic characteristics are analyzed. On the basic
study for the performance improvement of exhaust brake system, pneumatic circuit and pneumatic valve of on-off
solenoid type were suggested and the performance of pneumatic valve through the test procedure was evaluated.

Key words : Air gap(& =), DC solenoid( 4 F 4 ) =©] =), Plunger(7}5=}), Stationary core( i3 2}), Magneto-
motive force(7] 2} 2), Attraction force(-&<12)

Nomenclature S :coil sectional area, S, : effective area of valve

A, :cross sectional area of cylinder T :absolute temperature, W: air mass

. . . %, :initial displacement of spring
A :magnetic vector potential

e . . . :cyli ispl
b, : friction coefficient of cylinder, C : capacitor %y cylinder displacement

. . . : magnetic permeabili : electric conductivi
E :electromotive force, J, : input current density “ gneticp 1y, o 24

J. :eddy current density

1. A
k, :spring constant of cylinder load part
L, :leakage inductance, N : coil turn number EeleolEw Af B AR A 2l &
e gAolmER AACER)IU

P, :supply pressure, P; : pressure in cylinder

=
: o 2 WEste 2UAY dAH
R :gasconstant, R: resistance of solenoid coil R =

olth ® & AF Selwol=
PR DR MG EEE ST
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Fig. 1 Pneumatic circuit of exhaust brake system
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Fig. 3 Electric circuit for the on-off solenoid valve
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Fig. 6 Distributions of magnetic flux and magnetic flux
density
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Table 1 Simulation parameters

P, R A, m,
1.0[MPa] 287[3/kg K] 0.5[kg] 7.1[cnl]
by k, X

0.98|N.s/cm} 1[N/em] 0.1[cm]
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Fig. 7 Exhaust brake system characteristics
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