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The shape of a iron bed supporting a permanent magnet in a large-sized motor is a important factor for determining the coupling
strength with the yoke. In a large-sized motor, there is a difference in electromagnetic force with the yoke depending on the shape of
the iron bed. In this paper, we show the differences and problems by calculating the electromagnetic force between the double bed and
the single bed through the virtual air gap, and show that the single bed is superior in terms of the binding force. It is also shown that
the binding force between the bed and the yoke is improved by carving the groove shape under the bed.
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Fig. 1. Virtual air gap field between two magnetic materials (The
index n and t denotes normal and tangential component respectively).
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Table I. Calculated force values of DB and SB.

DB SB
Rotor force X-direction 942.54N 940.45N
Contact force Y-direction 12562N —52086N
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Table II. Calculated force values of DB according to various
grooves.

Rotor force  Contact force

X-direction Y-direction
No grooves 942.54N 12562N
6 grooves (1 x 0.5 cm?) 942.54N ~14308N
12 grooves (0.5 x 0.25 cm?) 942.60N —15919N
24 grooves (0.25 x 0.125 cm?) 942.50N —17738N
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Fig. 6. SB carved grooves.

Table III. Calculated force values of SB according to various
grooves.

Rotor force  Contact force

X-direction Y-direction
No grooves 940.45N —52086N
6 grooves (1 x 0.5 cm?) 940.29N —92238N
12 grooves (0.5 x 0.25 cm?) 940.35N —-101249N
24 grooves (0.25 x 0.125 cm?) 940.43N —-105916N
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Fig. 7. The comparison of DB, SB contact force values according to
various groove types.
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