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Improvement of Motion Accuracy Using Transfer Function
in Linear Motion Bearing Guide

Kyung Ho Kim*, Chun Hong Park**, Husang Lee**, and Seung Woo Kim***

ABSTRACT

An analysis method which calculates corrective machining information for improving the motion accuracy of linear
motion guide is proposed in this paper. The method is composed of two algorithms. One is the algorithm for prediction
of the motion errors from rail form error. The other is the algorithm for prediction of rail form error from the motion
errors of table. Transfer function is utilized in each algorithm, which represents the ratio of bearing reaction force
variation to unit magnitude of spatial frequencies of rail form error. As the corrective machining information is acquired
from the measured motion errors of table, the method has a merit not to measure rail form error directly. Validity of the
method is verified both theoretically and experimentally. By applying the method, linear motion error of test equipment
is reduced from 5.97um to 0.58um, and reduced from 32.78arcsec to 6.21arcsec in case of angular motior: error. From

the results, it is confirmed that the method is very effective to improve the motion accuracy of linear motion guide.

Key Words : Linear motion bearing guide( 2] 41 ¥ ©] 3 2huj 1), Motion error(:§ £ 2}), Transfer function(H & &),

Corrective machining(5* 7 7}"), Rail form error( 2} 4 B 2 2})
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Table 1 Specifications of Linear motion guide

LM block THK HSR 35
Block length 80.4 mm
Effective number of balls 12
Number of blocks 4
Distance between two blocks 140 mm
Distance between two rails 210 mm
Rail length 500 mm
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Table 2 Specifications of linear motion guide

Drive motor AC Servomotor (NO703FR)
Ball screw _BNFN200§ (THK)
dia.20 mm, pitch $ mm
LM block SSR 20XW2UUCI1 (THK)
Number of blocks 4
Distance between two blocks 140 mm - . . - . :
Distance between two rails 210 mm Fig. 10 Experimental setup for verification of
Rail length 500 mm corrective machining algorithm
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