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Fig.2 New control algorithm
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Fig.3 4-channal control algorithm
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Design and Experiment of High-pressure Bi-directional
Cycloid Rotor Flowmeter

Liu Shuo Ding Fan Ding Chuan Man Zaipeng
( State Key Laboratory of Fluid Power Transmission and Control, Zhejiang University, Hangzhou 310027, China)

Abstract: The measurement of the flow rate of various liquids and gases is critical in industrial
automation. Positive displacement flowmeters ( PDFs) are highly accurate flowmeters that are relatively
insensitive to the upstream velocity distribution and fluid viscosity. This paper presents a high-pressure
PDF containing a pair of internal cycloid rotors, with the advantages of large displacement, compact
structure, high accuracy and small pressure loss. Flow coefficient curve of the prototype fabricated as the
part of this research is given, and the reasons influencing the accuracy of the PDF are analysed deeply.
In order to further improve the accuracy, the flow coefficient is corrected by linear function. Several
experiments were performed to confirm the measurements over a flow range of 1 ~ 100 L/min with relative
errors of less than 0.3% .

Key words: Positive displacement flowmeter Cycloid rotor  Flow coefficient Accuracy
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6-dimension Control Strategy for Hydraulic Stewart

Master-slave System

Hou Jingwei' Ni Tao' Tang Xinxing’ Zhao Dingxuan'
(1. College of Machinery Science and Engineering, Jilin University, Changchun 130025, China
2. College of Mechanical Engineering, Changchun University of Technology, Changchun 130025, China)

Abstract; A master-slave system with hydraulic actuated Stewart mechanism in both master and slave
sites is built. The system can be used for curved surface grinding work, where the grinding dust may do
great harm to the operator. Aiming at the 6-DOF work condition of the system, a new workspace-based
four channel bilateral servo control algorithm is designed. The new algorithm may decrease the nonlinear
disturbance such as the difference of the cylinders and environment force, thus improve the accuracy of
the feedback force. Based on this result, a multi-DOF strategy switch algorithm is proposed. By using
different control strategy under the rigid impact time and soft impact, the vibrate problem on the master
side during rigid impact on the slave side is solved. An experiment including soft and rigid collisions is
implemented to validate the efficiency of the new algorithm.

Key words: Master-slave control  Hydraulic control  Stewart manipulator Force feedback  Multi-

DOF



