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A Miniature Air-Bearing Positioning Stage with a Magnet-Moving Linear
Motor

Seung-Kook Ro” and Jong-Kweon Park”

ABSTRACT

In this paper, a new air bearing stage with magnetic preload and a linear motor has been developed for the small
precision machine systems. The new air bearing stage is unique in the sense that permanent magnets attached bottom of
the iron core of table are used not only for preloading air bearings in vertical direction but also for generating thrust
force by current of the coil at base. The characteristics of air bearings using porous pads were analyzed with numerical
method, and the magnetic circuit model was derived for linear motor for calculating required preload force and thrust
force. A prototype of single axis miniature stage with size of 120(W)x120(L)x50(H) mm® was designed and fabricated
and examined its performances, vertical stiffness, load capacity, thrust force and positioning resolution.
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Fig. 1 Schematic diagram of air bearing stage with a

slotless linear motor
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Fig. 2 Magnetic forces acting on the slotless linear motor
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Table 1 Designed parameters of the miniature air bearing

stage
Size (WxLxH) 120x120%50
Stroke 20mm
Permanent magnet 2 EA (40%x20%10)
Air bearing clearance (vertical) 13 pm
Vertical Air Bearing stiffness 21.4 N/um
Magnetic preload (vertical) 120N
Moving weight 0.98 kg
Encoder resolution 50nm
Thrust force (Cont./Peak) 20N/40N
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