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Heat Transfer Analysis of a Linear Motor for Chip Mounter Applications

Changsoo Jang, Jongyoung Kim, Yungjoon Kim and Jungsuk Oh

Linear motor(2} 1} o] X&), chip mounter(3 v} E}), heat transfer(8 2 2), finite

element analysis (7 3+.2.2 3 A1), film coefficient(B 5 4T)

Abstract

Heat transfer analysis of a iron core type linear motor for surface mounting device applications was

considered in this study. In order to avoid the complex conjugate problem a fluid flow regime and a solid
regime were considered separately. First, film coefficients of the moving parts were evaluated from
computational fluid dynamic analysis and those of the stationary parts from the existing empirical or analytic
correlations. And then, by applying them, internal and external temperatures of the linear motor parts were
computed through finite element analysis. Both computation and measurement were carried out with respect
to motor driving power. The measurement did not exhibit a linear temperature variation trend with respect to
motor power while the computation revealed a linear correlation. Nonetheless, the computations agreed with
the measurements within an error range of 20%. It indicates that an adequate heat transfer model for the
reciprocative coil assembly may help more exact prediction.
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heat capacitance, J/kgK

film coefficient, W/m*K
thermal conductivity, W/mK
Nusselt number

pressure, Pa

Prandtl number

heat source, W/m>

Reynolds number
temperature, K

velocity component
Cartesian axis

fluid dynamic viscosity, kg/msec
density, kg/m’

viscous stress tensor
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Table 1. Material properties used in analysis

Material kWimK)  pkg/m’) ¢, (IkgK)
NdFeb 8.949 7500 502
Epoxy 0.8 1800 900

Silicon Steel (4%) 66.1 7800 434
Steel 1018 (C 1%) 45 7800 460
Insulation Sheet 0.18 930 1340
Cu 385 8900 380

Steel (S45C) 519 7800 446
Aluminum - 175 2700 ~ 875
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Fig. 11 Computed temperature distribution of - whole
model under motor power of 120W condition
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Fig. 12 Computed temperature distributions of coil
assembly part under motor power of 120W

condition
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Fig. 13 Computed temperature distributions of coil
assembly part under motor power of 120W
condition
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