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ABSTRACT

High precision step motor using Terfenol-D linear actuators is proposed and its performance is tested. Four Terfenol-

D linear actuators are set up perpendicular to the rotor and saw-tooth current signals are applied on the actuators. It

was found that the rotation angle is increased as the excitation current, the inertia of the rotor, and the contact force

between the rotor and the push device are increased. The rotation angle per step of 0.001° and blocking torque of

0.2Nm are achieved. The effect of the time delay between the excitation signals is also investigated.
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Fig. 3 Schematic diagram of the Terfenol-D actuator
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Fig. 4 Schematic diagram of experimental setup for the
Terfenol-D actuator

0.8
10 4 “ Current - Displacemint
= ' 1 0.6
8 : _
E _.-/% S
5 ¢ o ‘ 40 .4 5
£ A K D -
5 4 dor 8
& q /
E 2 | \ /-0 .2
a v
0 - i/ Jo .0
-2 L i L
0.0 0.5 1.0 1.5 2.0
Time(sec)
(a) 2Hz
3.0 0.8
2.5 ¢ A
£ \ | [l \ o .s
S208 VS S A 2
g I /:l / Al g
R L A
: H ; i E
Sl / s S
& ST AR E A T A LR
S T
0.0 Ve s ; \‘,/[ Ho .0
0.0 0.1 V.2 0.3 0.4 0.5
Time(sec)
(b) 8Hz
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Fig. 7-1 Rotation angle with different time delay (a, b)
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[Unit: °/step]

Qurrent | o 4.5A 3A
Delay
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75% 0019 | 0012 | 00053
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Fig. 8 Rotation angle vs current and time delay (0.5kg)
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Current
Contact 6A 4.5A
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0.5 kg 0.00141 0.000684
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