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Analysis of Hydraulic Control System for Shuttle Power-shift
Transmission
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Abstract: The major system of an agricultural shuttle power-shift tractor is the transmission, using power-shift.

Because the shifting performance depends on the hydraulic control system, the most important aspect of the

optimization is the design of the hydraulic control system. This study was conducted to develop the simulation

model of hydraulic control system for the shuttle power-shift transmission by using Easy5 software. Bench test

was conducted to verify the simulation. Also, the design parameters which influence the pressure modulation

characteristics were investigated.
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Table 1 Components of hydraulic control system

No | Symbol Name

1 AX Single chamber adiabatic actuator

2 CD Force volume from dimensions and pressure
3 FO Fortran code

4 FP Global fluid properties

5 OA Orifice area as a function of position

6 OR Fixed diameter orifice

7 oV Variable diameter orifice

8 PD Pump, positive displacement

9 PM Single moving mass with hard limits and friction
10 S3 Split, three exit, storage-type

11 SF Spring force

12 B Two tabular function of time

13 TN Tank or constant pressure reservoir

14 V4 Four-way directional valve

15 VA Adiabatic volume

16 VR Pressure relief valve

17 VX Variable volume

Table 2 Modulating valve opening area at valve

stroke
Pump to clutch Load piston to drain Clutch to drain
Displac-e Displac-e Displac-e
ment | Area(m’) | ment | Area(m’) | ment | Area(m’)

(m) (m) (m)

0 0.000035 0 0.000035 0 0
0.0022 0 0.0012 0 0.0032 0
0.0150 0 0.0150 0 0.0057 | 0.000008

0.0077 | 0.000035
0.0150 | 0.000035
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