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Vibration Analysis and Its Application of a Linear Motion Guide
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Abstract

This research investigates dynamic characteristics of a linear motion (LM) guide through a experimental
result and theoretical analysis. The stiffness in the LM guide is determined by the preloading due to the minus
clearance between the ball bearing and the contact surface and it can be derived by Hertzian contact theory
and the nonlinear motion of equation. The vibration analysis is performed using Lagrange equations and its
result agrees with the experiment result. Using the sensitivity analysis on design parameters such as the
contact angles of ball bearings and the eccentricity of mass center, the variation of the natural frequencies can
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Table 1 Experiment result (unit : Hz) .

mode shape axial lateral vertical
excitation | excitation | excitation
2 rolling 158 153 149
3 yawing 422 416 422
4" pitching 487 497 467
st bouncing 1190
6" high-rolling 1460 1450 1590
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Table 2 Result of theoretical analysis (unit: Hz)

mode shape experiment | theory | error(%)
rolling X rot. 153 137.3 10.3
yawing Z rot. 422 468.4 11.0
pitching Y rot. 487 5453 12.0
bouncing Z trans. 1190 1389 16.7
high-rolling Y trans. 1450 1889 303
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