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Fig.1 Diagram of a ballscrew dniving stage
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Fig.2 Step responses of the stage under different input
amplitudes
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Fig.3 Measured displncement of the hallscrew mechanism
dependent on input torque
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Fig.5(a) Tracking control
S - 7 AR F i € E T4 A8 0 T

eIl B 5(a) R R A2 ) 4% BB 0
{29 1pm EFKH AR BOG5 R, BRER R Z (U004

230

pmo B 5(b) R IEE N 1mm, FW K 40s B9 IF 5%
AR BRBR R G R, R ER R 2 < 0.5pum (%45
RAEREHMHORUMEZE/HMA). A
BARTLUEN, S TEGEXNNEENEZESN,
B TR BEREK, fA IR 45 R G0 A B 0 s S 4R 7%
(BARATE 20Hz 22 4q) , B UL A JE R P M B
A AR R AR IR E R, 0 fa] A A
TAE 6 78 LA K BE 2 20 B 04 7 s B S 3h B F
— 3 i) B4 il 8% BT A S

0 10 20 30 40

Time (Second )

Fig.5(b) Tracking control
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Ultra — precision positioning and tracking using ballscrew
ZHENG Zi-wen, LI Sheng-yi
(Institute of Mechatronics Engineering, National University of Defense Technology , Changsha 410073, China)

Abstract : Ultra-precision machining requires high motion resolution. The nonlinear factors and stability are two ma-
jor factors to be faced in designing ultra - precision controllers. The design of the machine motion controller is very
important in ultra-precision machining. A ballscrew driving stage with resolution of 5 nm and the micro movement
characteristics of this mechanism have been researched, respectively. The mechanism is a nonlinear system in micro
movement condition. A controller named gain self-tuming controller based on motion error (GSTCBE) is also pro-
posed, which has been proved to be more stable than tmditional PID controller. The controller is charaterized by

higher tracking accuracy in micro and macro motion scope.

Key words: ultra-precision machining; ballscrew driving; tracking control; adaptive controllers
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