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Hydrauric System Modeling for Dynamic Track Tensioning System in Tracked Vehicles
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I Abstract

]
J

DTTS(Dynamic Track Tensioning System) system requires robust control performance for the various maneuvering tasks.
However, it is very difficult to tune the controller gains in experiments. In this paper, the hydraulic unit is modeled and
constructed into the DTTS control module in Matlab/Simulink. The control module is interfaced to the vehicle dynamics
module so that the control performance of the DTTS system can be evaluated in simulations. The dynamics data and control
input data are exchanged between two modules at each control time-step. The gains in the fuzzy-logic controller are varied
and the control performance is evaluated in simulations. The proposed simulation tool can be very useful for the gain

tuning of track tension controller in tracked vehicles
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Fig. 1. The whole construction of Hydraulic system
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Fig. 3. Servo Valve Model
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Table 1 Hydraulic Parameters

M Cylinder mass 15 [kg]
B Bulk modulus 10° [Pd]
An Head area 0.00801 [r]
Ar Rod area 0.00597 [n7]
Ac Chamber area 0.00238 [n]
P Viscosity friction 1.4481e-3
coefficient [kg/s]
P Density 890 [kg/m’]
_ 7.207¢-7
) & Servo Valve Flow gain 1y
Ko Reducing valve 4.043¢-6
flow gain {(m’ /:)/,/;]
_ _ 3.101e-8
Kot Relief valve flow gain SRV o
Prore Pre-pressure 10 [MPa}
Vorel Pre-volumel 9.3e-3 []
Vorez Pre-volume2 5.7e-3 [’]
Aace Accumulator line area |5.0671e-4 [n]
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Fig. 11. Right Tension for right-turning case
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