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Abstract

Linear motor can directly apply to the system needed linear motions without rotary motions. To
control a high-speed and high-resolution, the development of the linear motors is recently required
in the high-integrated and speed process industry. This paper presents vibration analyses as well as
measurement standards of the newly developed linear motors through analyzing the vibration
characteristics and thermal behaviors of the advanced products. Vibration experiments are conducted
for identifying the hysteresis and vibration level during operation. They are also included in the
modal test to analyze the vibration. Apalytic data using Finite Element Method'(FEM) are compared
with the results of the modal. Loss of temperature generated the linear motor leads to a serious
deformation within its parts. The thermal behaviors are very important factor in linear motor. The

FEM and experiments make it possible to understand these characteristics.
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Fig. 2 Schematic diagram of experimental setup Fig. 3 Schematic diagram of experimenta] setup

2.1.3 ol&de & HZof wWE IESIIET

ofy
__¥.’,‘
it
T

&7] Aake} Fig. 3 % 2ol 49 FAS PAsRL o]

Fig. 4 Schematic diagram of experimental setup Fig. S Position of measurements
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Fig. 6 Linear motor modeling for FEM Fig. 7 Thermal Analysis Model
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Table | Hysteresis of moving part

Motor Error( um ) | Traveling Length( um ) | Percentage Error(%)
YAH(110 Hm) 3 112.847 2.59
HAH(100 pm ) +7 104.045 4.60

Table 1 3 ol M HF Eel9 94 2aE 2 10 ym W2 FA&UG.

3.1.2 2= Alg
§/\¢ \%@
\\
(@Y *} (byH 4}
Fig. 8 Measured mode shapes
Table 2 Result of modal test
YA} HA} OAF (1A E)
1*" natural frequency(Hz) 795 607.5 1330
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Fig. 9 Measured vibration acceleration
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Fig. 10 Analysis results of moving part using the FEM

Table 3 Comparison of natural frequency
Motor Experiment(Hz ) FEM (Hz)

YA} 795 753

HA} 762 607.5

OANZF) 1142 1330
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Fig. 10 Analysis results of moving part using the FEM  Fig. 11 Coefficient of linear thermal expansion in function of
temp.
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