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A Study on Characteristics of Dump and Reducing
Valve for Hydraulic Remote control System

Cheoul-Hwan Oh, Kwang Kim, Chang-Seoup Song

ABSTRACT

In recent, the requirement of remote control of hychaulic system is in-
creasing. The actuator unit whose output position is proportional to input
electrical signal needs a pressure reducer and a dump valve. The pressure
reducer provides a constant regulated pressure and filters contaminants.
The dump valve supplies proper pressure to the pressure reducer and un-
loads when the system is not operated. In this thesis, dump valve and
pressure reducer with auxiliary function are studied.

The choke in the pressure reducer prevents actuator from supplying
higher pressure than necessary pressure at beginning, and the spring con-
stant affects on the dynamic characterisics.

In dump valve, it is proved that diameter of servo-slide hold and choke
diameter of dump plunger affects on damping response.

£ O, B M=

A : Cross sectional area(cm?) C, . Discharge coeffisient

B : Damp coefficient (Kg-sec/cm) C,: Velocoty coefficient
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D : Diameter(cm)

F . Magnetic force (Kgf)

K.: Flow pressure coefficient (cm®/Kgf-sec)
. Flow gain(cm®/sec+cm)

Z.Spring constant (Kgf/cm)

. Damping length{cm)

: Plunger equivalent mass (Kg-sec?/cm)
. Pressure (Kgf/cm?)

. Flow rate(cm®/sec)

. Volume (cm?®)

. Plunger displacement (cm)

. Effective bulk modulus (Kg/cm?)

o . Oil density (Kg-sec?*/cm*)
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= Subscript =
b . Bypass plunger
: Choke

> Dump plunger

a o

. Initial state
» Load

. Main control value

—

5 &

o . Operating point
r . Pressure reducer

s . Pump supply

sp . Spring chamber
st . Servo slide
t © Tank
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Table 1. Dimensions of a dump valve and

Reo] Lt EE

pressure reducer used for compuer

simulation
M, | 5.0x10 kgf sec*/em B® | 3.54 % 10 *kef sec/em
Mg | 1.35%10%kef sec’/em | Fp | Hkaf
M, | 1.6X10 kg sec’/em | Qs | 1,800cm*/sec
M, | 2.96 % 10" °kef sect/em | V' | 50cm®
Ks | 8kgf/em V, | 100cm®
K, | 50kgf/cm Ve | 35cm®
Ag | 4 Tiem? D, | 0.4em
A, | 4.71cm? Dy | 0.7cm
A, | 1.86em? D, | 0.7em
Fo | 66kg! o | 8.87xX10 kgl sect/em*
Fos| 1kef Be | 7,000kgf/cm’
Xap | 0. 2em Cq |0.61
Xop | 0. 2em i | 2.24X10 "kef sec/em?
B, | 7x10 kgl sec/cm Ls 10.3em
B, |6.9x10 *kef sec/em Lc | (dump valve) 0.15em
Bg [6.9x10 kel sec/em X | 0. 15em
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