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OPTM IZED DESIGN OF THE BALL ROTARY-OSCILLATING ACTUATOR
ZengL i*, HuangM inshuang®, L iu Zhengxun®, W ang X iaoqing’
(N anjing U niversity of A eronautics & A stronautics, N anjing, 210016)
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Abstract In thispaper, a new type of hydraulic executor, ball gpire hydraulic rotary-oscillating actuator is
presented, and the dynamicoptimal design theory and analysismethod for the servo systan of thisnew actua-
tor are als built In order to ensure good load performance, high-efficiency, stationary transmission, and
large torque output, a gecial structure consisting of the ball gire pair of multiple thread of large ascension
angle, the ball line pair, the ball discharge pair, thepiston hydraulic cylinder, etc isused T his actuator
can be used in hydraulic systensof low, intermediate or heavy pressure T he calculating formula of the opti-
mal design parameter for actuatorsis introduced, and the relationship betw een theoptimal paraneter, system
efficiency and frequency band is analyzed The systam will consume least energy, and ow n highest efficiency
andw idest frequency, if its actuators is designed according to the above design theory.

Key words ball rotary-oscillating actuator, hydraulic servo system, optimal design
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