o
Hi
B
To
i
o
ok
o
Lo
S

rL
tnt
~§
A
4o

le 3=, pp 490 ~493
AW BARE GFelole 4
Design of A Plane Multi-DOF Actuator
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ABSTRACT

A 3-DOF actuator which has new principle and very simple structure is proposed. Its principle seems to be similar to
conventional electromagnetic actuators, that is, to utilize the relation of control and bias fluxes produced by coils and
permanent magnets, respectively, but the coils and permanent magnets of the proposed actuator are fixed in the stator.
Such a structure helps to optimally design the actuator for its use. Some experimental and FEM analysis results show the
feasibility of the proposed actuator and some characteristics of system that are useful for structure design and control.
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Fig. 1 Basic principle of the proposed actuator
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Fig. 2 Schematic view of the prototype

@
Fig. 3 Multi-DOF operation mechanism; (a), (b), (c)
translations and (d) rotation
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(b) moving disk

(a) stator
Fig. 4 The prototype

Table 1 Design parameters of the prototype

Parameter Value Parameter Value
Diameter of rotor] 70 mm Core width 10 mm
Mass of rotor g Core depth 8 mm
No. of coil turns 183 PM thickness 4 mm
Coil diameter 0.4 mm PM length 25 mm
Current ~-1.5~+1.5A}| Projection length | 10 mm
Argmisen) oo | Coien | oo

Table 2 Calculated horizontal and vertical forces

Current [A] | Horizontal force [N] | Vertical force [N]
0.5 0.39 593
0.75 0.58 6.17
1.0 0.77 6.49
1.25 0.96 691
15 1.14 743
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Fig. 7 Measured and calculated translation forces
according to current at various positions
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Fig. 8 Measured and calculated translation forces
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Fig. 9 Calculated vertical attractive force vs. current
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