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Characteristics of Hydraulic Transformer
Controlled Hydraulic Motor System

ZHAO Hong-mei, WU Wei, HU Ji-bin, YUAN Shi-hua, DI Chong-feng

(Science and Technology on Vehicle Transmission Laboratory,

Beijing Institute of Technology. Beijing 100081, China)

Abstract: To the hydraulic transformer controlled hydraulic motor system, the system transfer
function was built based on the system principle, dynamic equation and the linear theory.
Theoretical analyzing indicates that the hydraulic transformer controlled hydraulic motor system
has minimum phase system characteristic and non-minimum phase system characteristic
simultaneously. For the hydraulic transformer with equivalent port, when the hydraulic
transformer control angle is less than 30°, the system is the minimum phase system, and when
the hydraulic transformer control angle is more than 30°, the system is the non-minimum phase
system. Based the hydraulic transformer controlled hydraulic motor system dynamic equations,
the simulation result proved that when the hydraulic transformer control angle is more than 30°,
the step response of system shows negative response and the characteristics of the non-minimum
phase system. The experiment studies validate the results of the theoretical analysis and simulate
analysis further. The research indicates that the hydraulic transformer controlled hydraulic motor
system is not suitable for the high precision torque and speed control system.
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Fig. 1 Schematic diagram of hydraulic transformer controlled

hydraulic motor system
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Fig. 2 Flow of the ports of hydraulic transformer
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