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A study on thermal and driving characteristics of linear motor for

high speed machining tools

H. Z. Choi, 1. Y. Chung, E. G. Kang, S. W. Lee(KITECH)

ABSTRACT

Linear motor feature a direct connection to the machine tool, therefore a direct route for heat transfer. The heat

dissipation of linear motor machine is affected by the maximum temperature rise of the primary part, coil and the

cooling method. To minimize temperature induced dimension changes and decrements of performance, linear motor

machine require effective cooling mechanism. To evaluate cooling performance of existing linear motor machine,

some experiments about temperature profile are performed and evaluated using thermocouple recorder. Due to the

lack of information about internal structure, only some finite element modelling is prepared and analyzed.
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Fig. 1 Photograph of experimental setup
( Linear Motor : KRAUSS MAFFEI, Germany )

Table 1 Technical Data of LIMES 800/240

I Max.AxlsSnokel I 660 mm J
Max. Acceleration 15m/s?
! Max. velocity ] lnsm/mm]
o] [Cor ]

Cont. Force 6600 N

] Stiffness I [ 26000 N/ wm ] 26000 N/ um
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Table 2 Operating conditions of cooling system

Inner |Flowrate

Dia. (Di)[{¢ /min} Rep Nup
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Fig. 4 Temperature profile of primary part
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Table 4 Material Properties for Linear Motor

heat
material transfer densit%’ specific heat
coefficient (kg/m”) (J/kgk)
(W/mK)
Sheet | 1-50-60 7600 460
Cu 8933 8400 385
Al 238 2700 903
Epoxy 0.3 1700 1600
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Fig. 5 Finite Element Modeling
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Fig. 8 Heat flux plot around Primary part
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Table 5 Sound level before driving linear motor
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Sound level
[dB]

Table 6 Sound level accodring to feedrate
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