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Abstract

Pole Core(X.Z=7), 3D Equivalent Magnetic Circuit Network

This paper describes an analysis method based on the experimental parameter for the 0.9kW starter
motor of vehicle with permanent magnet and pole core, and analyzed the influence by the effect of
pole core of starting motor by using the 2D-FEM analysis technique to reflect the structural
characteristic of 3D. A starter motor consists mainly of armature, yoke and permanent magnet with the
pole core. Additionally, there is different the axial length of each part. Therefore, the effective of

analysis method is needed to improve the characteristic of it.

This paper approached the 2D-FEM

analysis estimated by the 3D-EMCN(Three Dimensional Equivalent Magnetic Circuit Network) instead
of the 3D-FEM analysis to minimize parameters. As a result, this paper is proposed the validity of

2D-FEM analysis and obtained reasonable results for improving a performance.
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Table 1 Cable resistance of Starter motor circuit

STARTER MOTOR STARTER | RELAY
MOTOR CIRCUIT CIRCUIT |[CIRCUIT
12v Gasoline 0.0020 0.050Q )
Diesel Max. Max.
Medium type| 0.002Q 0.0258
24V Diesel Max. Max. )
Heavy-duty 0.0022 0.500Q 0.010%
type Diesel Max. Max. Max.
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Fig. 9 Coil arrangement diagram

Table 2 Armature coil resistance

Total Resistance measured | Coil Resistance with
by Nano-meter Dead slot

0.04825 [ 2] 0.009579 [ 2]
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Table 3 Effective thickness value of field yoke

Field Yoke Effective Field Yoke

3 [mm] 6 [mm]
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Table 4 Overhang coefficient

Air Gap | Effective Gap k. Overhang Coef.

0.4[mm} | 0.5275[mm] | 1.31875 1.181

Table 5 Torque and Back E.M.F. constant

Measured Value Theoretical Value

Torque Constant | Torque Constant Back E.M.F. Constant

0.02881 N- m/Ai0.02881[N- m/A  0.01543 [Virpm]
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Fig. 10 Output characteristic curves
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