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Development of Solenoid Valve for the Exhaust Brake
of Diesel Engines
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Abstwet ¢ Exhaust brake system for Diesel engines is composed of gate valve, pneumatic cylinder and exhaust

brake valve with on-off solenoid. Exhaust brake valve which is core companent of exhaust brake system

should have characteristics such as high reliability and long life. In this paper. exhaust brake valve with on-off

solenoid which is used for vehicle brake system was studied. For the performance evaluation of on-off

solenoid, clectromagnetic charaeteristics and dynamic characteristics are analyzed. As a basic study for the

performance improvement of exhaust brake sysiem, pocumatic circuit and pnewmatic valve with on-off solenoid

were suggested and the performance of the pneumatic valve was evaluated through tests.

A, ¢ orogs sectional area of cybnder

b,  driction coefficient of cylinder

C ¢ capacitor, B electromotive force

J, inpt cwrrent density

Ceddy carrent density

o ¢ ospring constamt of eylinder o part
L, ¢ leskapge inductance, N © ool tum munber
Pt osupply pressure

P pressure o oylinder, KU gas constant
R, oresistinee of solencad ooil

£ 1 cod sechonal ares

8, ¢ effective area of exhaust brake valve
T3 absolite tempernture, W mass

x, © initial displacement of spring

x, ©oviinder displacement

g omagnetic permeability
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Fig. 1 Pneumatic circut of exhaust brake system
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Fig. 3 Electric driving circuit for the exhaust brake
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Fig, 2 Exhaust brake valve model
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Table 1 Coil specifications for analysis

Input Voltage | Coil Dia. | Coil Timns i Resistance
vl I Turnsl 1
1248 041 1% V750
102 @44 1035 1518
8.0 047 Yx 13.58
8.0 .50 532 12.20
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Fig. 4 Schematic of a model and finite element
mesh for analysis region
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Fig, 7 Exhaust brake svstem characienstics
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Fig. 10 Frequency characteristics test results
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