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A Basic Study on Electrostatic Induction Motor (I)
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Dept of Electric Engineering
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abstract

A miniature size electrostatic induction motor have
been constructed and studied by applying a three phase ac
power source with a maximum voltage of 5KV and a variable
frequency ranged 0.0 - 150 Hz,

A maximum no load speed of the motor tested was about
7600 RPM at the applied voltage of 4330 volt and the
frequency of 130 Hz for the case of the rotor surface
material of polyprophylene sheet screen-printed TiOz
powder on it,

It is found that there are 3 different regions of the
motor operation, a rotor stop region, a stable operation
region and a high speed abnorma! region. And it is also
found that the motor speed is influenced greatly by the
charge relaxation time constant of the rotor surface
paterials, which however was changed by the means of
vapour-deposited Ti or Ni and screen-printed Ti0z powder

on the surface of the rotor material, polyprophylene,
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Fig.1 Block diagran of 3 phase variable frequency and voltage pover souve for the motar tested,
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Fig.2 Scheatic diagran of electrostatic indiction sotor tested,
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Table | Electrics! properties of the rotor materials used

|Surface materi-|Reiative | Surface Butk Relaxation
al of the rotor|dislecte-| resistivity resistovity | time const. |Symbol
i const,
(ee) pa(1000/(0) | pvi0*Qu} | (10" sec}
Polyprophylene Ly 84.6 &0 9.2 <
" only
polyprophylens| .
1 sk vapour | 8.1 1.1 2.8 12.7 PP
deposited on
paiyprophytene
NS vepour | 47 1ix12-2 L1 .6 PPNt
deposited on
polyprophylens
Ti0z ZSus 15.1 9.0 4.4 59.2 PP«TiO;
iscreen-printed

Table 2 Specifications of the motor tested

Specification of the sotor tested

Alr Gap, g

Gut - diameter of Rotor, dor
indor - dismeter of Rotor, dir
Lenath of Rotor, I¢

Ysight of Rotor, s

Surface Ares of Rotor, S
Diswstor of Stator, de

¥idth of Stater Electrode, ¥
Interelectrode spacing betwesn
stator electrode , t

Number of Fole, p

Pole Pitch, py

Applied Voltage to the wotor tested, V

Applied Frequency to the sotor tested, f|

1.0m
25.0 m»
0w
00w
i8.0g
98.2 x 107 w?
210w
70 m

70 m
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