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Study on Analysis of Load Distribution of Linear Guide Considering Thermal Deformation

Shodai AOYAMA, Tatsuya IMAI and Atsushi MATSUBARA

Thermal deformation can cause loads and moments that were not anticipated at the time of design to act on linear motion

guides built inside the equipment, resulting in a reduction in their service life. To avoid such failures, it is important to predict

life reduction due to thermal deformation in advance using analysis. In this paper, we have verified that the finite element

modeling method for linear motion guides can be used to calculate the loads and moments acting on the linear motion guides

when the equipment is thermally deformed. The results show that the loads and moments acting on the linear guide can be

predicted with an analysis error of 10% to 20%. In addition, the effects of temperature change on the load distribution and

theoretical life of the linear guide were analyzed. For a typical single-axis table, it was found that the smaller the temperature

difference between the table and the base, the longer the life of the linear guide.
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Fig.15 Lifespan at each temperature
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