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Influence of Magnetic Core Shape on Motor Characteristics

of Linear Parametric Motor with Double Driving Surfaces
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This paper describes influence of magnetic core shape on
the characteristic value of a linear parametric motor
with double driving surfaces. We used six different
magnetic core motors having a constant winding area.
Maximum static thrust occurs at optimum tuning
capacitance. The optimum tuning capacitance was
inserted, then characteristic values were compared.
Results showed that the optimum value occurs at pole
pitch =
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Fig. 1 Structure of LPaM with double driving
surfaces.
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Fig. 2 Shape of magnetic core.

Table 1 Dimensions of LPaM with double driving
surfaces.

Pole pitch « (mm)| 50 | 60 | 70 | 80 | 90 [100

Magnetic core height H (mm)| 95 | 74 | 61 |52.5]46.5] 42

Magnetic core length L {(mm)| 85 | 100|115 | 130145160

H/L 1.120.74(0.53(0.40/0.32}0.26

Thickness of common

magnetic path tei, te2{mm) 5.0
Magnetic core width g (mm) 17.0
Mass M (kg) 1.44[1.44! 1.45’1.46, 1.54| 1.54

Number of turns
Ni1,Ni2, N21, Nz22

(turns) 762
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Fig. 3 Experimental motors.
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Fig. 4 AC magnetization curves.
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Fig. 5 Relationship between static thrust Fs
and tuning capacitance C.

60
S S0t
N’
~ 3 z
ﬁ 40F —4—50mm
&0 | ——60 mm
= —0—70 mm
g 30F =8 mm
?.‘ | ——90 mm
=] —5—100 mm
5 20}
=1
8 3
2 10}

Ol [ DU NP |

0 10 20 30 40 50 60 70
Primary voltage E; (V)

Fig. 6 Secondary voltage Ezcharacteristics.
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Fig. 7 Secondary current Iz characteristics.
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Fig. 8 Relationship of pole pitch z to secondary
voltage Ezand secondary current /2.
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Fig. 9 Air gap flux density distribution.
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Fig. 10 Average value of Air gap flux density.
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Fig. 11 Relationship between pole pitch 7 and
performance characteristics.
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