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Design of A Simple Disk-type 3-DOF Actuator
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ABSTRACT

A disk-type 3-DOF actuator which has new principle and very simple structure is proposed. Also
it utilizes the relation of bias and control fluxes produced by permanent magnets and coils,
respectively, like other conventional electromagnetic actuators, but its main feature is that both the
coils and permanent magnets are fixed in the stator, which makes it easy to design the shape of
moving part. Operating principle is that a moving disk is driven by reaction force of Lorentz force
acting on the fixed equivalent coil. Simple analytic approach and FEM analysis are performed to
determine the design parameters so as to increase the driving force and distance. And some
experimental results show the feasibility of the proposed actuator.
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(a) Stator
Fig.4 The prototype

(b) Moving disk

Table 1 Design parameters of the prototype

Parameter Value Parameter Value
Diameter of rotor| 70mm Core area | 8x10 mm®
Mass of rotor g PM thickness| 4 mm
No. of coil turns 183 PM area | 8x25 mm’

Coll diameter 04mm |Projection size|10x10 mm®
Current -15~+15A Progction 2 mm
height
Air gap between Gap between
stator and rotor Zmm cores 5mm
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Table 2 Calculated horizontal and vertical forces

Current [ A] | Horizontal force [N]] Vertical force [N]
0.5 0.39 5.93
0.75 0.58 6.17
1.0 0.77 6.49
1.25 0.96 6.91
1.5 1.14 743

mm2 F2Z AZHYOHW, o] AL Fig 6049}
7o) 10mm Zol9 geild 714 & o] TAsl=
74°i A EULT o) =RdAe FEM a4 A}

< Fig. 59 AFE ze 71E 12X W7 28H
°35111P—‘3.°ﬂ 93t uloloj 2 A& AR HI 2 §H

EE 3 A5 g Aol

olol 10mm o] AHEE AZololEe] 0.25A 7
Aoz 15 A7 A7 Afol B rEHL

Akt #3ls 0.1N9 3 F37)(AIKOH Co)E
Aol AR A7k A o1ERE AYe] WA
79 9 23T Fig. 7 olEne 7E ¥
9 YelA 7t ARl W THH 24 Ase

eedan

Core

Coil ————,

Fig.5 Dimensions of the prototype
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