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Verification of Control Algorithm for Removing Oil Contaminant
Factor from Proportional Pressure Control Valve
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Abstract: An electro proportional pressure control valve is mainly used to control the clutch of an agricultural
tractor’s automatic transmission. During transmission, the operating, hydraulic oil is mix with many kinds of
contaminants. The contaminants can be trapped between the valve body and spool of the proportional pressure
control valve leading to abnormal operating conditions and finally critical damage to the transmission hydraulic
system. The present study aimed to verify the valve control algorithm as a basic study of developing control logic
that removes contaminants between the spool and the body of the proportional pressure control valve. To develop
the algorithm, MATLAB/SIMULINK was used. PWM method was used to control the applied solenoid coil
current. The effectiveness of the algorithm was verified by comparing the actual pressure of the normal valve with
the actual pressure of the abnormal valve. Based on the present study findings, when the algorithm was applied,
the response of the valve pressure according to the current became stable and oil contaminated particles were
removed. In the future study, the control algorithm will be optimized for the stability of the proportional pressure

reducing valve, and it will be verified in consideration with the driving of the clutch.

1. M 2 L : Inductance of coil

N : Number of turns

V : Coil voltage, V
R : Coil resistance, Q
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i : Permeability

A : Cross sectional area of coil, m”

[ : Coil length, m

7 : Electrical time constant of RL circuit, s
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Table 1 Valve specification

Rate voltage (1) 12[V]
Max current (7) 1500[mA]
Max Pressure (p) 0 [bar]
Resistance (R) 5.3£5%[ L]
Inductance (L) 40[mH]
— |Co|| |
N4 | T Port
T+—— | P Port

Fig. 2 Proportional pressure control valve structure
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' " Equipment Specification
A e
# &W Rate voltage (V)| 220/380
i g o Hydraulic motor  |Rate power (kW) 5.5
) il Filter / Fam  J
t - Speed (rpm) 1775
[E Type Gear pump
Fig. 7 System structure Hydraulic pump Flow (Ipm) 15~45
Capacity (cc/rev) 15.2
[0AQ seting e | Oil tank Volume (L) 100
! Proportional Max flow (Ipm) 125
[ Particle input |asr— —bt——f——bt7 Electro-Hydraulic Flow | Max Operating 4.5
I Control and Relief | Pressure (MPa) ’
it . 0
Proportional Electro- | 1, —-*E_., Valves Hysteresm (A)) 3
Sodalic Flow @* Oil filter Particle (jim) 25
Valves !
T
' Table 3 DAQ Specification
% Channel (Number) 4
| Hydraulic pump CAN Baud Rate
(=3 250
-~ (kBaud)
lfﬁjg Sampling rate (Hz) 1000
O tonk . - oqde W gEAoMn vrst ~EAol
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Fig. 8 Hydraulic circuit
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Table 4 Oil contaminant factor Specification

Powder

Size 40um 45um 50um

Component ratio 12.8% | 34.0% | 53.2%

Fig. 9 Test equipment

Component Fe/Si/ O
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