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Basic Investigation on Magnetic Pole Changing Type Liner Stepping Actuator
using Inverse Magnetostrictive Effect
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A new type of magnetic force control method using inverse magnetostrictive effect of giant magnetostrictive
material (GMM) was proposed. The magnetic force between two yokes can be adjusted by controlling the strain of
GMM rod in magnetic circuit. For the purpose of efficiently controlling the strain of GMM rod, a magneto-electric
composite element is constructed, in which the two functional materials: GMM rod and a piezoelectric actuator, are
mechanically coupled via strain. In this paper, we propose linear stepping motor using the composite. This motor
consists of a permanent magnet, iron yoke and four GMM rods, which the magnetostriction controlled by PZT
changes the flux distribution on four magnetic poles This motor has advantages of low power consumption and low
heat generation compared with a conventional system with electromagnetic coils.
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Fig. 1 Structure of camera module actuator ( VCM ).
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Inverse magnetosmctlon eﬁ‘ect
Fig. 2 Magnetostrictive and inverse magnetostrictive effect.
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Fig. 5 The principle of linear stepping motor using giant
magnetostrictive material.
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Fig. 10 Magnetic flux density distribution at step 2.
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Fig. 11 Magnetic flux density distribution at step 3.
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Table 2 X direction electromagnetic force.

Step 1 Step 2 Step 3 Step 4
-25.5 3727 -28.4 3893

X direction
electromagnetic force

Unit(mN)
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