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Abstract: A synchronous control method of mode switching process for the dual-mode hydro-
mechanical compound transmission (DHMT) systems is proposed to improve the problem that a
DHMT system is prone to power interruption and poor stability during mode switching. An
equation is established to calculate the total disturbance of the input angular speed of the system
by analyzing the dynamic constraints of the DHMT mode. The speed disturbance of the hydraulic
components is linearized using a small signal linearization method, and the total disturbance of the
system input angular speed is used as a feedforward input of the hydraulic adjustment.
Incremental equations of the hydraulic component angular speed disturbance and the displacement
compensation are established to obtain a torque compensation transfer function of the hydraulic

component. An equation of state space with the hydraulic component angular speed as a state
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variable and the mode switching mechanism torque as a control variable is constructed. An

optimal feedback gain matrix quadratic form is solved to realize the compensation control of the

mode switching mechanism torque and to effectively eliminate the torque shock combined with the

mode switching mechanism. Simulation and experimental results and a comparison with the non-

synchronous control method show that the proposed method greatly improves the quality of

DHMT mode switching. Under two different experimental conditions, the method reduces the

loss coefficient of the DHMT maximum output torque by about 25.15% , decreases the switching

time by 0. 455 s on average, and keeps the impact degree within a reasonable range. These results

show that this method has a good anti-interference ability and stability.

Keywords: hydro-mechanical compound transmission; dual mode; switching process;

synchronous control
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