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A Study on Improvement of the Thermal Stability for Development of
Linear Motors with High Speed and Accuracy
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ABSTRACT

Linear motors are efficient mechanism that offers high speed and positioning accuracy. By eliminating
mechanical transmission mechanisms such as ball screw or rack-pinion, much higher speed and greater
acceleration can be achieved without backlash or excessive friction. However, an important disadvantage of linear
motor system is its high power loss and heating up of motor and neighboring machine components on operation.
For the application of the linear motors to precision machine tools an effective cooling method and thermal

optimizing measures are required. This paper presents an investigation into the thermal behavior of linear motors

with the objective of deriving the optimum cooling conditions. To reach these goals several experiments were
carried out, varying operating and cooling conditions. From the experimental results, this research proposed
cooling conditions to improve the thermal characteristics of the linear motors.

Key Words : Linear motor (&)1 ¢} 2 E), Feed mechanism (©]4: 7)), Thermal stability (238 <A 4d), Cooling
condition (*47Z+Z7), Full factorial design (&8 A8 X H)
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T}; = initial temperature of [ position ([=1~6)
T); = final temperature of [ position
07T} = temperature deviation of [ position
0T,, 8T, = temperature deviation of x, y direction

T = thermal time constant
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behavior of linear motors
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Fig. 2 Photograph of experimental set-up
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Table 2 Technical data of cooling system

Table 3 Experimental conditions and results

Specification Value
Cooling capability [kcal/h] 3,700 ~ 4,200
Maximum flow rate [I/min] 10~20

Temperature range [C] 5~25
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