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Thermal Deformation Error Analysis and Experiment of a Linear Motor

Woo Hyuk Choi, Kyung Suk Min, Jun Mo Oh(Dept. of Mech. Eng., Graduate School, Korea Univ.), Woo
Chun Choi, and Daehie Hong (Dept. of Mech. Eng., Korea Univ.)

ABSTRACT

Thermal deformation errors in a linear motor system are known to be much more influential than the geometric

errors. Also, heat sources in a linear motor system affect the linear-scale that is a crucial component in position error

control. Therefore, reducing the thermal errors in the system is very important for high accuracy position control.

This study proposes the method for predicting the thermal deformation error of a linear motor system using FEM

analysis, and the prediction resuits are compared with experimental results by using multiple regression method.
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u : temperature rise at linear guide
v : temperature rise at coil

y : thermally induced position error at specific position
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Table.l Specification of JTM10-420.

Parameter value
Max. force 220N
Continuos force 74N
Max. speed 3m/s
Max. acceleration 5G
Position repeatability T lum
Absolute position accuracy 44m
Distance code-type encoder 1um resolution
Stroke 420mm
Servodrive, JTD MCS (Motion Control Sys.)

0 Maunfacturer : (F%) JUSTEK
(O Model : the coreless moving coil-type brushless DC
linear motor (JTM10-420)

Linenr scale
(steel)

Chimned 24 : envirommental temp.

Limesr scale guide
(Ap

Mover (coll yart)

Chanmel 110 guide tewp.

Chamnel 23 : fromt face temp.
Channed 21 : coll part tesap.

Fig. 1 Experimental settings.
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Fig. 2 Temperature changes at the linear scale guide.
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Fig. 3 Position errors with respect to time.
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Fig. 4 Measured and predicted deformations.
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Fig. 6 Thermal deformation of lincar scale gnide.
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Fig. 7 Comparison of predicted and measured
errars.
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