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A study on PC based pressure control using a proportional directional control valve

S. H. Jun(Mech. Eng. Dept., KNUT), W. D. Yeo(Mech. Eng. Dept., KNUT),
S. C. Hong(Mech. Eng. Dept., KNUT), S. D. Kim(Mech. Eng. Dept., KNUT)

ABSTRACT

Proportional directional control valves (PDCV) adjust the amount of flow as well as flow direction in
response to an electrical signal. This valves includes direct operated valves with or without spool
position feedback. This paper investigates if it is possible to control pressure of fluids by means of the
PDCV. A pressure signal is feed back to the Proportional-Integral (PI) controller, which is based upon a
personal computer (PC). The PI control algorithm is implemented in a graphical programming language
of LabVIEW. The results of experiments show the PDCV can be used a multi function valve of

pressure control as well as direction control.
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Fig. 3 Feedback Control Arrangement
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Table. 1 Specification of instruments
Instruments Specification Manufacture
POCY 1.0-5¢ (1/min) Vickers
Ampilifier 2040 VDC Vickers
Flow sensor 3~318 ({/mim) Hydrotechnic
Pump Piston NACHI
Pres. sensor 0~ 200kef /cm* Sensortech
Speed sensor 0~ 1500rpm Autonics
Temp. sensor ~200C Hvdrotechnic
, Resolution National
DA beard 12hit Instrument

— Pent ium PC Cpu 166MHz Samsung
Relief valve&
33 A
C):Q Piston pump - _
Motor ‘j 331 @ﬂ(}‘(g: }.':_1_5(‘]
Awgo 2 PDCV €& 7t 29, 4449
Fig. 4 Configuration of the PC based Aol HE 37 sk AHZUL Table. 29 2ol
pressure control test ot}
32 AT EYOFA Table. 2 Test conditions of pressure
control (A~ B direction flow)
Fig. 5% National InstrumentA}2] Graphical
programrming language"l LabVIEW & AF&-8}of - Hotor speed 800 800 300
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2l &F .‘r: o) ¥ SpEfE R pRay|o] alcl Max. Prcssure’o( Pump 150 150 150
(Kgf/cm™)
R _ \ Set . Pressure of
e e — — _ e Lo | o100 | 100
Valve setting  Sensor channels PID Controlier Rel xef\'alve(}\gf/cm )
P ,»:\ a— % uL-esJo %}Ug}’iz]o{;]sﬂ e Lrg% he
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Fig. 5 Front panel of control program, reference signal® 1V(20kg/emD = Qs w 13k
which is coded with LabVIEW -3& 4¥AE we del E%—‘i #HEL, &
reference signals& 1.5V, 2V 5 20, ?Okgf/cm g2 )
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Table. 3 Test values of P gain and 1 gain for
A- B direction reference signals

Reference signal 1 is )
(Voltage)

I value ~3 -3 -3

P value -2 -1 1
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Table. 4 Test values of P gain and [ gain
for B~ A direction reference signals

Reference signal 1 15 2
(Voltage)
1 value 3 3 3
P value -1 1 2
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Fig. 9 Pressure responses under Pl control
(P=1, 1= 3)
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Fig. 10 Plots of input signal to valve under Pl
control (P=1, 1= 3)
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Fig. 11 Pressure responses PI control
(P= -1, 1= 3)
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