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A Study on the Bandwidth Frequency of Directional Control Valves
based on the Amplitude of the Metering-Orifice Pressure
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Abstract: The spool displacement of a directional control valve can be considered as the standard signal for the
measurement of its bandwidth frequency. When the spool displacement is not available, the metering-orifice system
is suggested in this study as an alternative way to measure the - 3 dB amplitude-ratio bandwidth frequency of the
hydraulic directional-control valve. The amplitude ratio of the metering-orifice pressure can be adjusted to equal
that of the spool displacement through the controlling of the metering-orifice opening area. A series of experiments
were conducted to verify the effectiveness of the metering-orifice system. The metering orifice was confirmed as

adequate for the measurement of the - 3 dB amplitude-ratio bandwidth frequency.

712 M9 P, : supply pressure, Pa
P,,, P,, : outlet pressures of directional control valve,
A, : opening area of metering orifice, m2 Pa
C' : oil capacitance of a transmission line, m3/Pa P,, : load pressure of metering orifice, P, — P,,, Pa
Ca  + discharge coefficient of orifice, no dimension Py, :load pressure of directional control valve,
D inner diameter of transmission lines, m
Plz; _PQ’U’ Pa

I : oil mass inertia of a transmission line, kg/m4 L

) & @1y ¢, : flow rate of a directional control valve
K, : pressure-flow gain, m3/s-Pa

orifice, m3/s
@, : load flow rate of a directional control valve,

m3/s
@, : flow rate of metering orifice, m3/s

K, : null spool displacement-flow gain, m3/s/m

L : length of a transmission line, m

P, P,,: upstream and downstream pressure of

metering orifice, Pa

s : Laplas variable, no dimension

t : time, S
* Corresponding author: sdkim@kumoh.ac.kr o . .
1 Department of Mechanical System Engineering, Kumoh w + width of directional control valve orifices, m
National Institute of Technology, Gyeongbuk 730-701, Korea xz, : spool displacement of a directional control

2 Innotems Co. LTD. Daejeon 34015, Korea valve, m
3 Construction Machinery Group, Korea Institute of Industrial
Technology, Gyeongsan, Gyeongbuk 38430, Korea
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Table 1 Specification of the metering orifice
system
Instruments Specification

Servo valves 10 LPM, 21 MPa

Power unit 10 LPM, 21 MPa
PC 2.0 GHz, 512 MB
DAQ board 16bit, A/D16, D/A 2
Pressure sensor 100 MPa
Metering orifice 30 LPM, 21 MPa
Accumulator 2L, 21 MPa
Water cooler 100 LTS
Filter 10[u] 12.7 GPM
Measurement

LabVIEW 2012

software language
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