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Dynamic Modeling and Driving Force Coordinate Distribution of
the Parallel Robot with Redundant Actuation

Dou Yuchao' Yao Jiantao'®> Gao Sihui' Han Xing' Liu Xiaofei' Zhao Yongsheng'*
(1. Hebei Provincial Key Laboratory of Parallel Robot and Mechatronic System, Yanshan University, Qinhuangdao 066004, China
2. Key Laboratory of Advanced Forging & Stamping Technology and Science,Yanshan University, Qinhuangdao 066004, China)

Abstract; The redundant actuation can reduce the instantaneous maximum driving force of the parallel
mechanism and improve the carrying capacity effectively. However, the driving force coordination
misallocation or the redundant driving force control error is over, not only can the above-mentioned

functions not be realized, but even cause overlarge internal force leading to mechanism damage.
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Therefore, the 6UPS — UPU parallel robot with redundant actuation is taken as an example, and the
velocity and acceleration of the driving links, constraint link and moving platform were analyzed. Partial
velocity and partial angular velocity were introduced to establish the system dynamic equation using Kane
equation. The target of minimizing the instantaneous maximum driving force was proposed and the
weighted least square method was used to distribute the driving force; driving force of each leg was
obtained by numerical calculation under the condition of given trace. The mode that combination of DSP
controller and motion controller was used to improve the real-time of driving force coordinate distribution,
and then control of the redudant driving force was realized. The experimental results show that the
instantaneous maximum driving force is obviously decreased, and the driving force distribution becomes
more balanced under the influence of the redudant driving force. Consequently, the method and the
strategy proposed are effective.

Key words: Redundant actuation  Parallel robot  Dynamic modeling  Driving force coordinate

distribution
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CPP Hub Electro-hydraulic Servo Loading Test Bench

Gui Zhongdong'>  Ding Fan' Yuan Ye' Li Youce’ Liu Shuo' Man Zaipeng'
(1. State Key Lab of Fluid Power and Mechatronic Systems, Zhejiang University, Hangzhou 310027, China
2.704th Research Institute, China Shipbuilding Industry Corporation, Shanghai 200031, China)

Abstract; A novel electro-hydraulic servo hub machine loading test bench for controllable pitch propeller
(CPP) was presented. Thrust, rotational resistance, centrifugal force and rotary vane torque generated
by CPP in water at different pitch, rotational speed and speed can be imitated through a multi-channel
electric hydraulic force (torque) servo control system. The servo control system could apply static,
dynamic, pulsating load or variable load according to a loading spectrum to the hub. A vertical structure
was utilized for the loading system, with a massive disk as the foundation bed. The loaded hub was
installed upside-down in the center of the disc. Finite element analysis for the key parts of test bench was
conducted, as well as the frequency response analysis of electro-hydraulic servo loading system. The
experiments demonstrated that the loading test bench could meet the variety of load requirements.

Key words: Controllable pitch propeller Hub Electro-hydraulic servo loading Test bench



