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A study on thermal characteristics of linear motor for high speed machining tools

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

ABSTRACT

Linear motor feature a direct connection lo the machine tool, therefore a direct route for heat transfer. The heat
dissipation of linear motor machine is affected by the maxunwn temperatre rise of the primary part, coil and the
cooling method. To minimize lemperature induced dimension changes and deciements of performance, lineer motor
machine require effective cooling mechanism. To evaluate coaling performance of existng linear motor machine,
some experiments about temperature profile are performed 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 Pholograph of cxperimental setup
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Table 1 Technical Data of LIMES §00/240

Nommal Thrust 6600 N
Maximum Thrust 145 kN
Force Constant 167 NiA.g
Primary Resistance at warming up| 1.62 &
Max. Speed at Nominal Thrust 140 m/min
Max. Speed at Maximum Thrust | 60 m/min
Mass of Primary 60 kg
Mass of Secondary per Meter 55 kg/m
Coolant Waler
Max, Coolani Inlet Temp. i3 C
Coolant Flow Rate 3.2 Vmin
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Fig, 2 Results of temperature measurement [C]
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Fig. 3 Results of temperature measurement {C)
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Fig. 4 Temperature profile of linear motor [1C]
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Fig. 5 Finite element modelling of Linear motor

Table 2 Material properfies for analysiz

Core |1-5/40-60 119 7H00 450
Ca 8933 128 3400 335
Al 238 70 2700 903

Epoxy 0.3 13-15 1700 1600
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