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Optimal Design for a Moving Magnet Type Linear D.C. Motor
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- This paper proposes an optimal design method for the weight and cost of a moving magnet type

linear DC motor (MM-1L.DM). The optimal design condition such as type and size of MM-LDM were determined
by the trinary search algorithm after adjusting a standard function and its related parameters. In order to verify

results of the optimal design by the computer simulation, the designed values such as a thrusta current, a

velocity, and etc.

agreement with the designed ones.

of the fabricated MM-LDM were measured.

And the measurement results are in good
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Fig. 1. A schematic of the MM LDM.
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Fig. 2. Characteristic curve of MM-LDM.
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Table 2. The results of an optimal design for the

MM-LDM.
ite perform Kl X2
1 3527.97745 3.0000 0.5000
2 1931.68647 3.31333 0.3333
3 1672.97692 3.2222 0.2778
4 1601.34386 3.1852 0.2593
5 1578.32407 3.172¢8 0.2531
6 1570.66984 3.1687 0.2531
7 1569.59755 3.1701 0.2531
8 1569.5975% 3.1701 0.2531
9 1569.59755 3.1703 0.2531
10 1569.59755% 3.1701 0.2531
<< LDM data >>
DC V. [volt} v 212,00
current A} 1 = 0.20
powre (W] po= 1.20 Pi= 2.40
force (W} F = 1.00
speed {m/s] S = 1.20
stroc [mm) X =100.00
param K=I/In K = 0.50

KisLn/H» 3.17
K2sLg/H= 0.25
-50.00

parameter
parameter
efficiency (o/0]

length {mm] Lt=160.04
width (mm) Dt=35.69
weight {gr} Wr=412.68
cost {won) Pr=1%70.55

<< Magnet «circuit data »>>
PM-B {T) = 0.26
M-hight Hm  [(mm] = 15.79
M-length Lm [mm) =~ 50.04
M-depth D (mm)] ~ 15.00
M-weight Wm {Gr] =~ 59.24
costm {won} - 170.17
<<  York circuit data >>
york-t Dy (mm] ~ 4.35
york By [T] = 1.50
air gap Lg {mm] = 3.99
weight Wy [(Gr] = 204.45
costy {won) - 204.45

<< coil data >>

turn N - 36138.92
coil dia 4 ({am} - 0.35
coli aria Ac {=m] - 0.10
dencity (A/mm*am| - 2.02
coi-lengyh =] - 169.40
ecoil- R {ohn] - 30.00
weight [gr) - 148.98
cost {won]) - 595.92
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Table 3. Optimal values by weight constants.
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Table 4. Specifications of the moving magnet type
linear DC motor.
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Fig. 4. A photograph of the fabricated a moving
magnet type linear DC motor.
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Table 5. The comparison of the measured values

with the specifications.
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