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Abstract

Recently linear motor has been used mainly for high speed feeding performance of machine tools.
The advantages of linear motor are not only high speed but high accuracy, because it is not required
the coupling and ballscrew for converting rotary to liner motion. Before applying in different moving
system, the dynamometer is necessary to test the performance. In Korea, the linear motor is producing
in a couple of company. However, the liner motor dynamometer is not commercialized yet, like as
rotary motor dynamometer. In this paper, a linear motor dynamometer is designed and manufactured
using a MR damper. The dynamometer system developed in this study could be used for testing the
positioning accuracy for different loading conditions, traction forces, dynamic performance and so on.
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(a),(b) Without magnetic field (c) With magnetic field
Fig. 1 Mechanism of MR fluid
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Fig. 2 Rotary MR fluid damper (Lord Co., USA)
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Table 1 MR-Damper specification (LORD Co.)

3.63 in (92.2 mm)
50 in-Ib (5.6 Nm)
<3 inlb (<03 Nm)

Diameter
Maximum on-state torque
Minimum off-state torque

Maximum current 1.0 Amp

Resistance 8 ohms
Maximum operating speed 1000 RPM
Operating temperature -30° to 70°C

S8 Nm

u

'S

Torque (Nm)

9

4 03Nm
o0 T 1.c
Current {A)

Fig. 5 Current-Load data for the MR damper
(LORD Co.)
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Table 2 Linear motor specification for the test

Rated Traction force 73.2N
Max. Traction force 219.7N
Displacement 420mm
Position resolution 1pm
Accuracy ) 4pm
Max. Velocity 3m/s
Max. Acceleration 5g
Induction type Permanent magnet
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Fig. 8 Positional repeatability for different MR
loading (400 mm stroke)

x=q

r

- AF7 - g

7 A old) £ & 100mm/secoll A 262 F
7WNZ Fig109 £33 ERE 2Y X A= ¢
g g% v (Figlob) 54 7S A9 B
o]7 ¢ AL & & U HolEe Ed£o
2 HolE 2 Aol7|et PCe RS232841 W4
o| A data sampling £X7} ol A Holel9 £

7 AL dleg Bt

Fig. 11 400mm ©°]% ¥ W A& F(forward
& backward) 2242 FHH FHAHUF Ao
t} 2E7F AR Fo|x B dd A7 QFHo]
ol e math AF AFAL Pt 37}
@ol W bt Aoz uyehdth BF 9B
He J7aA Y Linear ZE A A= 27
2 (Cogging force)ell 2Jg o= EAHY. 27
ge g7 A" fAAA AdA Ko

500x10°
400x10°

;i; W00 |

€

8
'g 200x10° -

5
;Zl 100x10% - - - -

o4
0 1 2 3 4 5 s
Time(sec)
(a) Position tracing test

120.0x10°

100.0x10° 4
g 80.0x10°
g 60.0x10° - - -

§

E s0.0010°
z R

3 !
§ 20.0x10° | )

004 i
o 1 2 3 4 5 s
Time(sec)
(b) Velocity response curve
Fig. 9 Position and velocity response performance

for different loads (velocity 100mmy/sec,
acceleration 900mm/sec’, jerk 900mmy/sec’)
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Fig. 10 Position and velocity response performance
for different loads (velocity 200mmysec,
acceleration 900mm/sec’, jerk 900mm/sec’)
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Fig. 11 Traction force variation (400mm forward
and backward stroke with Ssec dwell)
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Fig. 12 Jig set-up for testing maximum traction
force
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Time(sec)
Fig. 13 Maximum traction force test for the linear
motor
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