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ABSTRACT

An cssential ingredient in precision machining is a positioning system that responds quickly and precisely to very smail input signal. In
this paper. two different positioning systems were presented for the precision positioning control. The one is a friction drive system. the
other is a ballscrew system. The friction drive system was composed of an air sliding guide and a friction drive. The ballscrew system was
made of a ballscrew and a linear guide. Nonlincar behaviors of the given systems tend to make the system inaccurate. The paper looked at
the phenomena that has caused the positioning error. These apparently nonlincar phenomena can be attributed mainly to the presence of the
nonlinear friction and slip effeet plus the dynamic change from the microdynamic to the macrodynamic and from the macrodynamic to the
microdynamic. For the control of the positioning system. the control algorithm based on a neural network is suggested. The FEL(Feedback
Error Learning) controller can leamn the inverse dynamics of a nonlinear system by using the neural network controller, and stabilize the
system by a linear controller. In the experiment, PTP control is implemented within the maximum error of 0.0Sum ~ 0.1 pm when | um
step reference input is applied and that of maximum 1 wm when 1000 um step reference input is given. Sinusoidal inputs with the amplitude
of 1 um and 1000 wn are used for the tracking control of the positionirg system. Experimental resuils of the proposed slgorithm are shown

to be superior to those of conventional PD controls.

Keywords : Friction Drive(2+ 37 % 2 21). Ballscrew( 8 2~ Z. 7). Microdynamic(=] A1 4 & #H &)
Macrodynamic{ 7 /1% 5 & ¥}). Slip(£ %), Fricton( 7} #), Feedback Error Learning(7] @k shEH)
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