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Improvement of the Thermal Characteristics of Synchronous Linear Motors
Through Insulation

In-Ung Eun*

ABSTRACT

Lincar motors can drive o iear motion withoat intermediate gears, screws or crank ~hafts. Linear motors can
sucvessivlly replace ball lead serew s machine tools beeause they have a high velocity, acceleration and good
positioning accuracy. On the other hand. lincar motors emit Jarge amounts of heat and have low efficiency. In this paper,
heat sources of a syachronous lincar motor with high velocity and force are measured and analyzed. To improve the
thermal characteristics of the Tincar motor, an insulation layer with low thermal conductivity is inserted between cooler

and machine table. Some cffects ol the insulation Tayer are presented.
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motor (*with water cooling)

Technical item Value
Continuous force (N)* 3200
Maximum force (N) 7000
Magnetic attraction (N) 14600
Continuous velocity (m/min) 90
Maximum velocity (m/min) 170
Nominal current (A) 22.6
Maximum current (A) 57
Force constant (N/A) 141
Mass of primary part (kg) 30
Mass of secondary part (kg/m) 33
Length of primary part (mm) 650
Length of secondary part (mm) 1300
Maximum power loss in primary part (W) 2600
Maximum power loss in secondary part (W) 20
Air gap (mm) 1.5
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Fig. 1 Experimental set-up including linear motor
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Table 2 Mechanical und thermal properties of the
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Properties [insulation Steel Insulation
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Steel
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Stiffness range 80-170 400- 1:2.3-16.3
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(J/kg K)

Thermal 0.2 45 1:225

conductivity A

(W/m K)

Thermal 20-40 1.1 1:0.3-0.6

expansion

coefficient €

(10° K™Y

Maximum 110 - -
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