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ABSTRACT When an induction motor generates a self-exciting oscillation, the induction motor’s
performance is expressed in the form of a closed-loop control system. Therefore, characteristics of the
oscillation are analyzed by means of the Nyquist stability criteria.

If the phase angle characteristics of the induction motor partially crose a line of-180 degrees, a self-
exciting oscillation in the induction motor may be caused by choosing the amplitude of driving voltage,
because the amplitude of gain characteristics of the system can be changed by changing the amplitude
of the driving voltage independently of the phase angle characteristics.

Almost no induction motors which have power rate up to a few hundred watts will generate selfe
exciting oscillation, since the curves donot cross the line 0of-180 degrees. The curves of almost all bigger
ones cross this line, but self-exciting oscillation does not occur in these induction motors since the dri-
ving voltage required for a self-exciting oscillation to occur must be around ten times the rating voltage.

In the case of using induction motors in control systems, the induction motors require a quick respo-

nse. But it is dangerous to reduce the moment of inertia of the rotor system, or to raise the driving

frequency, because these make the induction motors unstable.
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A (jwy) =RR' 2+ wst L' Ry —w?L
—(U02‘BR’2+j{woﬂRlz+RlR/zwoL’Z
+19L’2(0)2:wo—0)03)}

A(Jwo) = — janwsM*R',

A3 Gwo) = w2Ma— o2 ML' ;R — joc M{RR’',
+ (0 — 0o®) B}

Ay (jwo) =0sMR'yZ, (jwo)

4(jwo) = (RR':—0¢’B)*— (woe)? — (wowsB)*

+ (wsL'2R)) 2+ 720 X {R1@s2L' 5
+a(RiR s —w®B)} (A.8)
k5. =&, a=RL+R';Ly, B=LL;—M*
ThH5s.

Kiz (A.2) D7 DOWTHERYML 5. FHX
DEHFRERE S LEBHHTEL, b, (A.6)KT
B L& BREORBRGRRES &,

= M{ (i ar+i"ar) (i gs+i"gs) — (' as+i"as)

(@ grti"er)}
=M 4ri g5 — 1 ast qr+ 1 art" qs— 1 asi” qr + 1" arigs’
— i g5t gr 1" gt qs— 1" 4t qr)

=M gpt gs— 1 ast o) + (i qsi"ar—1'asi"qr) }

(A.9)
OEFRES. (A.9) ROB IHARLHE b V7%,
FL2EHAREH A 27ERLTOS. ZORERD
Bl iy & i HMLEROT, (A4), (A.6)
AnbIhikdd L,

i"ar={vepX (p) —va, Y(p)} Zi(p) /X (p) + Y (p)}

p=jwot jop
= F\(jw,— jo,) sin (wet — 0pt)

— Fy(joo— jop) cos (wot — 0gt)

— F(jwo+ jo,) sin (wet+ opt)

+ F3(jwo+ jwp) cos (wot + wpt)
i" oy = F1(joo— jw,) cos (wot — @pt)

+ Fy(jwo— jwp) sin (0ot — @pt)

— Fy(jwo+ jw,) cos(wet + wyt)
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—F, (jwo+j‘”p) sin (wot + wpt)
(A.10)
L,
— 1X(p) Au(Jwo) — Y(£) Az (Joo) } Z1 (£)
) = R o) (D + V()
_ e 1X(p) As(Jwo) + Y(£) Au (o) } Z,(P)
B =Gy @ + VB
X(p) =RiRy, + P*8+ Pa
Y(p) =Xz0.L,' + Poyf
Zy(p) =Ry+ PL,
K =0,MV,/2 (A.11)
(A' 7)) (A' 9)’ (A~ 10) @%ﬁl O ’ }f‘i‘y]% [
i,

- N n J N7
o' =M 5" gr 1" 451" or)

___KlAuz(jwo) + As* (jwo)
4 (jwo)

[{ W1 (joo — jwp) sin (@) + W, (jwo— w,) cos (wpt)}

X _ Z, (jwo “jwp)
X2(Jwo— jwp) + Y2 (jwo — jw,)

+{WiGioot,) sin (wge) — Waiow+ jop)cos (y) )

x _ Z (fwo‘l‘jwp)
X2(joot jop) + Y2 (joo+ jwy)

(A.12)
ol el
Wi(p) =X (p)+ Y(p)
. W (p)=X(p)—Y(p)
i K,=KV,
Thh.
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