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An Analysis on the Torque of Hystereresis-motor Concerned with
Penetration-Effects of Magnetic-Field and Eddy-Current
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Abstract

This paper describes an analytical method on the starting torque of hysteresis motor,
taking account of penetration effects of magnetic-field and eddy-current into the rotor,

to the elliptical approximation method of hysteresis-lcop.
By the above method, it have obtained the torque of rotor ring with non-magnetic and

non-conductive material arbor, and the results are concerned and compared with that of

computed by aid of callibration factor, k=1+exp(—2¢,/6).
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Fig. 1. Developed model of hysteresis-motor.
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Table 1. Samnle motors and its rotor rings.
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No. [

Contents Sample ho | I I I il
Revolution speed rpm 900 1860 3600
No. of phase — 1 1 1
No. of pole pair — 4 2 1
No. of slots — 24 16 16
Winding coeff. — 0.99 0.63 0.63
Gaplength m 0.23x10°3 0.20x10"2 0.20x10°®
Ring outer dia. m 40.65x 1073 45,20 1073 41.55x 1073
Ring inner dia. m 35.75%x01°3 26.60>1073 29.65% 1073
Ring average rad. m 19. 1031072 17.85%107° 17.83%10"°
Ring thickness il 2.45x1073 9,20 x10"® 5.85x107*
Ring axial length \‘ m 45. 003 10-¢ 30,603 10-? 37455 103
Ring volume Lo 1.32x19° 3.15%x10°° 2,46 1078
Ring pole pitch [ — 0.030 0.028 0.036
Relative permea. — 78.46 102,60 61.18
Resistivity Q-m 61.20x 16" 66.70x 108 53.30x10°¢
Hysteresis angle deg 44,15 46.68 45.81
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Table 2. Flux-density distributions in rotor.
- T — Sample No.
Contents P ‘ I I i
Flflfl(-gggcs);ty in ring with wh/m? 0.338 0.324 0.660
” acryl ” wb/m? 0.540 0.447 0.692
” bakelite ” wb/m? 0.582 0. 449 0. 690
Leak flux-density in Al arbor | wbh/m? 6.286x10°* 6.825x107? 4.671x10°*
” acryl " wb/m? 3.944x10°2 5.617x10"® 3.061x10"2
u bakelite ” wh/m? 4,155%10"¢ 6.002x1073 3.096x10"*

a8 2

Fig. 2.

Torque {x190gr_cm}

Tarque (\i00 97 —cm)]

Torque (x100 gr-cm)

Caicujated
calis-sted

Atuminrum

2ckaiite
————

Leryl

53 R 100 120
Tezlsueitanzivl

HREGE 2oz Bk

Torque Characteristics of sample motor.
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Table 3. Flux-density and torque variations(%).
Sample No.

Contents ‘ ) I ‘ I L
Penetration depth | % | 165.6% | 40.0% | 73.3¢
B with acryl arbor| % | 159.8% | 138.0% | 104. 8**

# bakelite » % | 173.1% | 138.6% | 104. 5%*
Leak B .

with acryl arbor % 63.7%4 82,3%k 65,5%

» bakelite » % | 61.1%% B87.9%* 66,3*
Torque y |

with acryl arbor % | 123, 1**¥ 100. 8%K 104, 3k

» bakelite 9% | 133.4%% 101.4%% 99, 5%*
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