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A loader used for uploading materials into truck is a kind of construction equipment. Mainly, a

wheel loader is applied to construction work. Recently, an automatic transmission for the wheel
loader is used to help drivers get the repetitive works done comfortably. It is composed of
geartrain, clutch pack, hydraulic control system and TCU. Especially, a high-performance
proportional control valve and its control algorithm is demanded to achieve the shift quality during
a change of speed. In this paper, the commercial package program was used in order to justify
model of the proportional control valve and simulate it. Steady-state and dynamic characteristics
of PCV were analyzed to classify attractive forces and hydraulic control characteristics. This
model also was verified the validity compared to the experimental resulf. Using the developed-
model, performances of PCV were predicted as studying design parameters.

Key Words: Proportional Control Valve (H|2f MO W =) Attractive Force (F22), Pilot Control (Tt £ WA, Wheel-
Joader Automatic Transmission (3 28] XISHET])
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A = Area of rod
A4 = Area of control port

= Area of exhaust port
£ = Bulk modulus
B = Magnetic field
C 4= flow coefficient of the control port
Crs = Flow coefficient of the exhaust port
Cliscous = Viscous damping coefficient
Fipprer = Spring preload of the front
Fippre2 = Spring preload of the rear
Fyorenoia = Attractive force of the solenoid coil

F,,.= Load force

K1 = Spring coefficient of the front
K2 = Spring coefficient of the rear
M, = Mass of the plunger

P 4= Control pressure

Q. = Flowrate of control port

QOr = Flowrate of exhaust port

1o = Permeability of free space
V:=Volume in the spool

x = Stroke of the plunger

CPCYV : Clutch Pressure Control Valve
PCV : Proportional Control Valve
PRV : Pressure Reducing Valve
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Table 1 Parameters of hydraulic system with PCV

Parameter Specification
. System pressure 16 bar
Hydraulic N
L. Pilot pressure 8 bar
circuit

Flowrate of pump 140 Ipm

Carrier frequency 1 kHz
PCV Current range 0~07A
Coil turns 500 turns
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