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Analysis for Equivalent Young's Modulus of the Motor Core with Slit on the Spiral Accumulating Core System

Mao-Aki Noda

YWasushi  Takase

Hisataka Takads Biao Zhang

The motor core is usually manufactured from magnetic sieel sheet with press machine. However, usually most parts of the plate are
scalped, and only about 16% of the sheet is used for the core. The spiral accumulating core sysiem is suitable for manufacturing the core more
ecologically because in this system more than 50% of the magnet steel sheet can be used. In this study, a unit cell maode] is assumed considering
periodic character of the actusl core under plane strain condition in the 2 dircction, Using this simple madel, the eects of the dizmeter and
width of the core are discussed. Also, the effects of the numbers of the shit and embossing interlocking are anelyzed, It is found that around the
slits the care should be considered as zero elastic modulus becanse no tangential stress exists. Also, a simple evaluation method is proposed ta
estimate the effective clastic modulus by applying the rule of mixmre to the simple model.

hey Words: (Standardized) materials, magnetic steel sheet /(Free) Motor, Numerical Caleulation, Finite Element Methad, Dhesipn (D3)
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Table 1 Effect of total number of embossing interlocking feon - 7 ®

Number of Embossing | Effoctive Young's modulus £
intevlocking 7 [3Pal
My =3 120
fs=2 118
fis=1 938
Table 2 Effective Young's modulizs E* to three layers core
Effective Young's
Model modulus [(3Pa)
Real core A 120
Simple core B 136
Simple core O 143
Simple eore D 156
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Table 3 Effect of number of layerson E*

Number of Layers | Effective Young's modulus
{tvpe of layera) E* [GPal
2 (AB) 139
3 (ABA) 136
4 (ABAB) 135
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{a) Modeling of core accumulated, (b) Two layers model,
{e) Three layers madel, {d) Four layers model
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Table 4 Effectof ns on E#

[ Number of embossing E Ft'e-:: tive Young's modulus
interlocking #s E#+ [GPal
ne=1 122.5
ns=2 1383
n==3 1440
ns=4 145.0
ns=a 1440
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(f) Ns=3

Fig.14 Effect of number of slits Ns in each layeron £ #
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Table 5 Effcct of number of slit Ns on E#
[ Mg @ Effect of number of slit of one layver)

Effoctive Young's modulus E'|GPal
R [ D=142[mm] | D=142[mm] | D=284 [mm]
t=16mm] t=a2[mm] t=16[mm]

12 106 85.6 115
i 138 120 148
3 163 1489 172
2 176 163 152
1 187 178 192

Table 6 Effect of number of slit N on £ #
{ My : Effect of number of slit of one laver)

Effective Young's modulus £'1GPal
D=142[mm| | D=142[mm] | D=284[mm]
| =32 mml] t=16 [mm] t=16 [mm]
FEM | ROM | FEM | ROM | FEM RDE
12 85.6 | 904 106 T3 115 128
120 126 138 146 148 158
149 157 163 171 172 179
163 170 176 151 182 187
178 186 187 193 192 196
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Table 7 Effective Young's modulus £* of block2 in Fig.17
[E s '—IGJG'PaJ'

Effective “.‘coung;’s modulus £°[GPz]
Ns | Do149fmm] | D=142[mm) | D=284 [mm]
t=16[mm] t=a2[mm] t=16[mm]
12 95.5 7.0 92.1
i 85.1 96,1 a4.0
3 93.6 2.7 93.5
a 943 91.3 93.8
1 54.2 85.5 Y a9
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Fig.18 (a) Positions of slits in simple core B, { }) Approximation method
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Fig 19 Difference between real core A and simple core B
{a) Real core model A, (b) Simple core model B
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