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ABSTRACT-Since the mode transition performance of power-split DHT (Dedicated Hybrid Transmission) are directly
influenced by torque dynamic characteristic of the brake, the brake pressure should be controlled accurately. In this paper, a
dynamic model of brake and its pressure regulating system are established by considering system nonlinear characteristics and
input disturbances, and a sliding mode variable structure controller is developed to track the brake pressure. First, the operation
principle of DHT's pressure regulating system is introduced. Second, the dynamic models of solenoid proportional pressure
valve, electromagnetic direction switching valve and brake are established with AMESim parametric plant model.
Furthermore, a sliding mode variable structure controller for tracking pressure is designed based on MATLAB/Simulink.
Finally, the AMESim parametric plant model is validated by measurements, and the proposed controller are verified by
AMESim and Simulink co-simulation. The results show that the system dynamics can be well characterized by the AMESim
parametric plant model. The target pressure can be tracked rapidly and accurately by using sliding mode variable structure

controller and the controller has better robustness.
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NOMENCLATURE

A.; :flow area of exhaust port

Ay;  : flow area of supply port

Apso - flow area of the orifice in feedback chamber
Ay : effective action area of feedback chamber
: effective piston action area

: orifice area

C, : flow coefficient

Cm» Cs - constant coefficients

: piston equivalent damping coefficient

Cs : equivalent damp coefficient of valve spool
dyy,  : diameter of orifice in feedback chamber

d, : diameter of orifice

d, : diameters of piston chamber

dg, dg,: diameter of left and right side of valve spool in
feedback chamber

d. : diameter of piston rod

F; : solenoid force

Fy4., :resistance force of seal rings
k., k, : constant coefficients

m, : piston mass

Mg : mass of valve spool
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: supply port pressure

. output port pressure

: feedback chamber pressure

: oil pressure in brake chamber

: supply port flow

: output port flow

: feedback chamber flow

: exhaust port flow

: flow of the supply port of brake chamber
: flow of the exhaust port of brake chamber
: volume of the main chamber

: volume of the feedback chamber

: initial volume of clutch chamber

: displacement of valve spool

: initial displacement of valve spool

: piston displacement

: initial piston displacement

: damping coefficient of seal rings in piston chamber
: volume modulus

: oil density

1. INTRODUCTION

AS one of the typical full and plug-in hybrid systems,
power-split DHT utilizes planetary gear train to integrate or
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