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Development of a Hydrostatic Guideway Driven by the Linear Motor

Chun Hong Park, Joo Ho Hwang, Yoon Jin Oh, Chan Hong Lee (KIMM, Machine Tools Group)

ABSTRACT

In order to discuss the availability of the hydrostatic guideway driven by the coreless linear motor to ultra precision
machine tools, a prototype of guideway is designed and tested in this research. A coreless lincar DC motor with the
continuous force of 156 N and a laser scale with the resulution of 10 nm are used as the feeding system. The experiments are
performed on the static stiffness, motion accuracy, positioning accuracy, microstep response and variation of velocity. The
guideway has the infinite axial stiffness within 50 N of applied load, and has 0.08 pm of linear motion error and 0.1 arcsec of
angular motion error. It also has 0.21 pm of positioning error and 0.09 pum of repeatability, and it shows the stable response
against the 10 nm resolution step command. The velocity variation of feeding system is less than 5%. From these results, it is
confirmed that the hydrostatic guideway driven by the coreless linear motor is very useful for the ultra precision machine
tools.
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Table 1 Designed performances of hydrostatic guideway

Specifications Horizontal Vertical
Number of pad 3 6
Pad size 80x20 mm 80x20 mm
Clearance 25 pum 25 um
Load capacity (€=0.1) 2,I10N 4220 N
Static stiftness (e=0) 224 N/um 448 N/um
Flow rate 1.15 //min 2.30 /min
Supply pressure 100N/em?, Oil viscosity 10cSK40°C)
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346



