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Abstract

Recently, linear motor has been developed for
linear motion of machine tools. Linear motor is
useful to design the linear motion, high speed
and high accuracy, because of the simple
system not required the additional mechanical
part such as coupling and ballscrew.

This paper tested performance of linear
motor relevant to motioning and positioning
table such as FR.JF, step response and
positional accuracy.

Linear motion system wusing linear motor
requires the effective cooling system because it
cause to decrease the positional error and to
protect the motor coil. Therefore the positional
error measurement was made to evaluate the
effect of the temperature variation.
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Fig. 1 Photograph of experimental setup

for temperature measurement.
( Linear Motor : KRAUSS MAFFEI, Germany )

Fig. 2 Photograph of experimental setup for

position error measurement .

Table 1 Technical Data of LIMES 800/240

Weight

X axis

675 Kg

rMax. Axis StrokeJ I 660 mm ]
ﬁﬂax, Acceteration J l 15m/s? ]
! Max. Velocity ] I 116 m/min ]
l Peak Force J , 14500 N ]

Y axis

230 Kg

530 mm

40m/s?

116 m/min

14500 N -

l Cont. Force J L 6600 N J 6600 N

I Stiffness l l 26000 N/ pm l 26000 N/ pm
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Fig. 3 Block diagram of control loop for Siemens 840D.
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(b) Axis Y

Fig. 4 F.R.F. of current control loop

(b) Axis Y

Fig. 5 Step response of current control loop
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Fig. 6 F.R.F. of velocity control loop
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(b) Axis Y
Fig. 7 F.R.F. of velocity control loop
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(b) Axis Y (P-gain :6->9)
Fig. 8 F.R.F. of velocity control loop
where changes P-gain

(b) Axis Y (P-gain :6->9)
Fig. 9 Step response of velocity control loop

where changes P-gain

(b) Axis Y
Fig. 10 F.R.F. of position control loop
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Fig. 11 Measurement of position ,speed and
acceleration profile at maximum speed command
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Fig. 12 Measurement of position error according to
thermal expansion
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