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Development of High Thrust Linear Motor for Machine Tool

J. H. Joung®, J. H. Park* and S. U. Joung”

1’ Abstract

1
|

and motor dynamics as well.
Key Words :

Due to various advantages over the conventional linear motion device such as ball-screw, linear motors have been used
in wide variety of industrial applications for years. Driven by increased demand for precision machine tools, the importance
of high positioning accuracy, high stiffness and high thrust are greatly increasing. The merits of linear motor are high
speed, high acceleration and good positioning accurcy. In addition, Linear motor for high quality machine tool call for
high thrust, high stiffness. In this paper, thrust ripple, detent force and thermal behavior are considered for the development
of high performance linear motor whose thrust is up to 10,000N. This paper presents a comprehensive study for an iron
core type linear motor characteristics that include the influence of PM position on thrust, thrust ripple by detent force

Linear DC Motor, Machine Tool, Thrust, Thrust Ripple, Iron Core, Permanent Magnet, Detent Force
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Fig. 2. Modeling of Moving Part

Table 1. Design Parameter
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Fig. 4. Distribution of Flux Density
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Fig. 5. A thrust characteristic(No Skew)

i
§

TreukN)

L LB b8

0 0 g 0 g
Demhcomnsinn) Boplanemaninn

(b) Normal Force Distribution
(No Skew & 6” Skew)
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Fig. 6. A thrust characteristic(6, skew)
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Fig. 7. Velocity-Thrust Graph of Prototype
Table 2 Electric Specification of Prototype
g =5 o] | AEReH APk
A A 8H(Rs) Q 0.26 0.26
Qg el A(Ls) mH 6.00 6.00
1A gA(Ke) Vs 105771 105.77
A7FARIN) Apeak | 1097 | 239.1
£%(V) s 1.35 0.67
Vde \ 299.7 300.0
_gﬂﬁa(m N 10,000 21,900

4. NHIZS| HIZ | 4587t

4.1 NHIES 7178 MA/HE

oA a4 e U8 v o2 238 10,000 N
AYolZe g dAS A HF5E P LUYAR A
233 G U, ¥AsEe 4277 A 4
AP E FAE 2% AT dod= 59 HEERS
Agasch o) 34 $EBE ¢ EY0|EF FH5
ARz gago] 4@ ol FAARE FEHL, S
HEA$7t B o EA ] ARu g WaE TAHAEY
a7tz 28 & Y=E AT

Fig. 8 Structure of Cooling Pipe
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Fig. 10. Estimation of Thrust Constant
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Fig. 11. Estimation of Continuous
Thrust
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Fig. 12 Estimation Result of Continuous
Thrust
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Fig. 13 Position Accuracy & Repeatability
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