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The linear motion guideway (LM guide) is one of the key parts of precision motion and positioning, and it requires
high straightness, form accuracy, stiffness, and surface quality. LM guides are actively used in manufacturing facilities
for automobiles, aerospace, optics, semiconductors, robots, displays, and portable communication equipment. At
present, most of LM guides are based on rolling contact, using either balls or rollers. Roller LM guides have been in
high demand in recent years in various industrial fields that require high rigidity. In this study, the friction
characteristics of ball and roller LM guides with the same rail width were compared, and friction behavior was
analyzed. An experimental setup consisting of a driving unit, specimen, force sensor, and signal acquisition unit was
constructed, and signals were collected under various conditions. Three lubrication conditions were used: no
lubrication (dry surface), ISO-VG 32, and 68, and a wide feed-rate range from 1 to 100 mm/s was selected. The
experimental results showed that the ball LM guide and the roller LM guide had significantly different friction
characteristics, which were analyzed from the aspect of Stribeck curve components. In conclusion, friction behavior
differed according to lubrication conditions in the no-payload state of the ball and roller LM guides, and the effect of
lubrication conditions on friction behavior was shown.
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Fig. 1 Experimental setup to measure friction force in LM guide
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Table 1 Specifications of LM guides

Model SRG45C SHS45C
Type of LM guide Roller Ball
Roller/ball diameter [mm] 4.000 6.355
Number of rollers/balls per train 60 36
Number of roller/ball trains 4 4

Table 2 Experimental conditions

Parameter Value

1, 2,5, 10, 20, 30, 40,

Feed rate [mm/s] 50, 60, 70, 80, 90, 100

Stroke [mm] 300
Lubrication Dry surface, oil (ISOVG 32, 68)
Payload [kN] 0
Sampling rate [Hz] 3,000
Repetition 5
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Fig. 2 Fast Fourier transform of friction force signal at a feed rate
of 60 mm/s (lubricated with ISOVG 32 oil)
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Fig. 4 Friction with respect to feedrate and lubrication conditions
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