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The fundamental characteristics of
AC-excited new type stepping motor

Jun OYAMA* Tsuyoshi HIGUCHI*
Masashi OHCHI** and Eiji YAMADA*

A novel stepping motor, AC-excited type stepping motor, is proposed and the fundamental charac-

teristics is described. The new type stepping motor is a VR type and the airgap region between the

iron tooth is filled with copper plates. Although the weight of the new type motor is increased by 38

%, the settling time decreases by 22 % in comparison with the VR type because of the eddy current

induced in the copper plates. Furthermore the torque of the new motor increase in low speed.
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Fig. 1

Elementary AC-excited new type step-
ping motor.
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Fig.2 Current wave form.
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Fig.3 - Eddy current and force.
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Fig.4 Drive circuit and current wave form.
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Fig.5 Elementary chopper circuit.

[o]
[triangle IC voltage I .
comparator \7 ’———H———| L—————H——«
D —
:D_ inverter el
—]— drive :} rU_
P.C.1 8251 — PRI circuit
8255 O — _LE%?1~
I = N | B 5l
| S—
personal
computer j P. 1T 8253 \ . I-H5
P.1.C 8259 \ i
pulse counter
s60bll4 | {r.E) 1 sTH

Fig.6 System configuration.



34 TREEHEARFER 7 v € 7 — 5 OERFE

BEFREELIZOIFIAEN TV 5, (EE
WED/AavN—y—ZBELLTHNE
na,

angle (deg)

4. KERRR
4.t ATy TmE
Fig. 7 @iz VR & — ¥ % EHREREE28

J 1 1 1

VT, AEOHFUE—Y %24 >N\ —5EE

l 20 10 (1) 80
time {(ms)

(@) VR type motor (DC-excited)

O\

56V(d :50%9 %&j’%ﬂ_ﬁ Vrms: Vdc d:28V)
THRELILEDRT v VIERERT, FE
- F VREE—-Y LV EEFEELT

angle (deg)

134% L K& > T 52, RN 215
BROSVEVIHRICEIDEY VY VTS
4 NRTT.8R I LT3,

4. 2 PR BIEME

Il 1 L 1

Fig. S W b v 7 B EE2 RS, vy

v 20 40 60 80
tine (ms)

() New type motor (AC-excited)
Fig.7 Step response.

2400 —O— VR type motor (DC-excited)
—8— R type motor (AC-excited)
—C Hew type motor (DC-excited)
—B— few type motor (AC-excited)

20001

16001

1200

torque 7 (g-em)

800

400

L L L L L 1 '
0 S0 100 150 200 250 300 350

frequencyf (pps)

Fig.8 Characteristics of frequency-torque.
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Fig.9 Torque input ratio.
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