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Pressure Modulation Control of Powershift Shuttle Clutch of Tractor
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Abstract

The powershift transmission have the advantage of easier operation and higher efficiency by using
the hydraulic clutch and mechanical power transfer system. It is important to control the engaging
pressure and time. The hydraulic control system is used for these controls of the modulator valve, the
accumulator, the sump valve and etc. This study have made a simulator for verifying the pressure
characteristic of the shuttle powershift transmission and developed the computer simulation model of the
hydraulic components and system by using 'AMESIm'. As a result, the design parameters which have
an effect on the pressure modulation are verified to the spring stiffness of the modulator valve and the

volume of the accumulator.
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Fig. 1 Schematic diagram of a hydraulic clutch
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Fig. 2 Schematic diagram of a hydraulic control
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Fig. 3 Pressure characteristic of a modulation control
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Fig. 4 Hydraulic system for a shuttle shifting

Table 1 Components list of Fig. 4

A. Forward/reverse J. Oil, from system 1
valve K. Forward clutch

B. Sump valve piston

C. Sump L. Reverse brake

D. Accumulator piston piston

E. Adjustable orifice M. Engagement

F. Orifice override valve

(. Modulator valve N. Pilot cooling oil

H. Sump O. Sump

I. Oil, from system 2 P. Clutch pedal valve
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Fig. 5 Re-constructed hydraulic system for a shuttle
shifting
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Fig. 6 Modeling of the modulator valve
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the hydraulic clutch
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Table 2 Result of the experiment(E) and simulation(S)

E S
Initial modulation pressure, Pi(bar) 4.0 4.0
Final modulation pressure, Pa(bar) 10.0 | 95
Modulation time, tmed(sec) 2.5 2.7

Pressure [bar]
m

=

Pc\ fwd, experiment
1.f'wd,

PS experiment
Ps, simulation

= T T T T
0 1 2 E} 4 5 5 7 5 E]
Time [sec]

Fig. 11 Block diagram of a control and input
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Table 3 List of a design parameters

Component Parameters
Spring stiffness
Modulator (_;I - £ f
VHIVC SNrimo Toree

at zero displacement

Spring stiffness

Snring foree

at zero displacement

Piston diameter

Orifice diameter at inlet port
Area ratio on both side

of spool

Temperature

Accumulator

Sump valve

Working fluid

Fig. 14 Effects of the design parameters
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