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Design of Tubular Permanent Magnet Actuator Using Coupled-field
Analysis
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Table 1 Main design parameters
Parameters Value [mm]
Pole pitch 48
Slot pitch 32
Translator outer radius (Ry) 92
Coil Thickness (H,) 16
Stator inner radius (Ry) 65
Stator outer radius (R,) 53
Axial length 490
Air gap 2
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Fig. 1 Tubular permanent magnet actuator
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4500 Table 2 thermal properties

[’% Conductivity | Specific heat Density
4000 (W/m-k) (/kg-k) (Kg/m’)
_ f x Copper 400 385 8933
§ 3500 ] Silicon steel 51.9 446 7650
£ % Aluminum 210 900 2700
30001 Steel dummy 49.8 486 7850
25000 5 10 15 . 20 25 30 35 40 CT" Core Housing
Thickness (mm) l
Fig. 3 Thrust force versus core thickness l
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%kv Fig. 5 Thermal model
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Thickness (mm) Fig. 6 Temperature distribution

Fig. 4 Thrust force versus yoke thickness
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