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Development of Linear DC Motor Pilot Model for High Thrust
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ABSTRACT

The goal of this study is to develop a linear DC motor with high thrust, speed and stiffness for machine tool.
In the first phase of this study, We has made a pilot model and measuring system. Using the measuring system,
We could finished the performance test of the pilot model, which continuous thrust is 1,39IN. Experimental values
agree with the theoretical results well. In a certain sense, We are expecting the realization of linear motor with

continuous thrust of 6,000 to 7,000N next time.
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Fig. 1 Schematic drawing of the pilot mode!
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Table. 1 Specification of linear motor

T A9
&g 373(H)
=717 30 mm
&Z14 10 mm
. s 5 mm
A = o mm(22073x0.5t)
o3 50PN1650(A 7] 33
34 2AA 0.4 mm
£32% dAdF 238
Zzlo] 110 mm
. FTAA Nd-Fe-B N35
25 Heasas 1271
T 0.5 mm

Fig. 2 Pilot model
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Fig. 3 Measuring system of linear motor
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Fig. 4 Data acquisition monitoring system
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Static Thrust test
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Fig. 5 Static thrust test
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Altraction Force Test
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Fig. 6 Attraction force test
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Static Stiffness Test
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Fig. 7 Static stiffness test
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Fig. 8 Velocity ripple test
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Fig. 9 Attach points of thermocouple

Vanation of Temp. at No Cooling condition{static motion)
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Fig. 10 Variation of temp. at no cooling(NC)
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Table. 2 Pilot model test results

= Data
A& N) 1391
A7VEAE (N) 4459
A7 (N/1m) 1490
FH4F (NA) 154.5
HAY&EE (mhs) 1.2
HAQ7tEE  (G) 1.2
o] 52 FA  (kg) 7.3
Az FA (kg) 17.5
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