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Magnetic Interference Characteristics of Electromagnetic Actuator
with Two-Degree-of-Freedom
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Summary

A multi degree of freedom motor can constitute small-sized and lightweight systems capable of performing
complicated motions. Furthermore, applications to industrial instruments by means of direct drive are expected
to be promising. This study is aimed at developing practical multi degree of freedom motors capable of performing
high-power rotary and linear motions using conventional three-phase inverters. This report proposes a motor that
performs rotary and linear motions. First, we present a method for installing a salient pole on a needle with
magnets, which can enable the use of soft magnetic materials with low eddy-current loss as iron cores. This
study demonstrates the effectiveness of the salient pole in increasing the electromagnetic force. Then, the model
is used to explain the interactive magnetic interference generated by the armature currents for rotational and

translation motions.
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Fig.1 Structure of electromagnetic actuator.

Jig(D)
A

Q)
7 ig(L)

\ i (L)
A .
'/ lq (D)

I—rR iq(R) (R ig(R) ia(R)

Fig.2 Positions of the salient poles and dq-axis.
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Fig.3 Magnetic interference of La(L)I¢(L) and iq(R).
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Fig.4 Magnetic interference of La(R)I4(R) and iq(L).
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Fig.5 Current phase angel versus torque characteristics.
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Fig.6 Current phase angel versus thrust force
characteristics.
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Fig.7 Electromagnetic force and d-axis electric current.
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Fig.8 Relations of d-axis electric current and magnetic

interference.
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