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Power-minimization Coil Design for Single-acting Electromagnetic Actuator
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Fig. 1 Geometry of a single-acting 1D actuator
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Fig. 2 Cross-section of a core and coil wound
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Fig. 3 Coil winding of square pattern
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Table. 1 Initial condition for coil winding design optimization of sin-
gle-acting 1D electro-magnetic actuator

Parameters Values Parameters Values
g 0.5 mm w, 200 mm
l 50 mm L, 150 mm
Max current 7 10A Weoil— sep 10 mm
Amplifier DC 200V fp 05
voltage

. Required force slew 1000000
Required force 910N

rate N/s
Saturation flux . 6000000
i 12T Max current density 2
density Alm

Table. 2 Result of coil winding design optimization of single-acting
1D electro-magnetic actuator

Parameters Values
w_opt 55.5mm
w,_opt 67.2 mm
l._opt 94.5 mm
N_opt 46.3394 turns
l._opt 55118 A
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Fig. 4 single-acting 1D electro-magnetic actuator
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