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Analysis of Hunting Phenomena of Reluctance
Motors by Lyapunov Method.

Katsumi UEZATO* Tomonobu SENJYU*
Ryo MIYAGI*™  Yoshikatsu TOMORI***

Abstract

Reluctance Motors sometimes occur hunting phenomena due to
machine parameters or drive conditions, therefore high quality speed
control is difficult.

The hunting tends to occur in small size machines which havelarge
armature resistance, and direct and quadrature axis reactance ratio
which is important parameter to determine output of reluctance motors
has large effects to stabilize the reluctance motors.

Therefore, quantitative analysis upon hunting for machine parame-
ters and drive conditions are very important knowledge to design and
control of reluctance motors.

In this paper, effects of machine parameters, drive conditions and
regions to occur the hunting oscillation are analized quantitatively
by using Lyapunov Method which is useful for stability analysis of
nonlinear systemes.
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resistance for hunting boundaries.
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Fig.19. Instability boundaries for various
leakage reactance.

76X URIBIK, BRIV T7 9/ R%ENGA—¥
ELT, BRFEHBLVKxENT S g (5.) OF
EEEZNRENRLTIWS. BRU 779 VADME%E X
E<TBLg(d.) DERBYL, EANRELRT
BT EMnRhD, £, BRFERAS LT Kx D
EAELTH, BRYT 27 20T icE b D
g(8.) DEBIDHEV DT, BV T 275 %
DEAMNEX HHEBL, BRTERAS LU Kx &idiz
LA EHRBBERA RN ENWR B,

%X, WV 72 ¥ VAKX AREEERO TAL
ERLTWS. )T 29 Y AOME MEMT 5 &R
FEFSHIAS D78, BNEEOBMIC £ 0hEL
BEHORELKE < KB ENDIB

EZ5T, HRIERIABNRRE L TRRLVE
H—BRICAVONRTWAFEERTHY, BT, HI2E
KURIMIZHENTHRALIz& DIz, SinHIRERRIZEL
BomBhiz Ao Z L 2h<7, E20i3, s
FHBEBOIEHME R /5 A -5 L LT, AKA
XN AHIBERES g (0) OBLERLTWAS. R, %
WO EHMEROBREAELTEE, HAEHI
HiT 2 HBEBOBEI ML, g(5) KA H
HMAOTHEINE < 578, KA EsIEEEE L5
POMBICHHTHIE X3,

F2Ld, sEAEEgEREOEN R, K & 3FKE
HEOTLERLTWS, R EBVEIEDEREE
FUEAVNZ KRB Z &b, ILFRRBIOREL M <
BBEIENGLS

221k, EMHIBEREOENBR, /154 -7 &
LT, AMACHT 28RN e (0) OFLERL
T3, RyBNE< LTEBIDEROMR L
<T5&, BWAHAOTERT e (6) oEkiing
B, ReGEHcslTdg(6) R AICKEL &
S7:, HLROBEASEBIBIERC X, SBEOME

R,=100 () 8.00,

r=5.0 (M

RISk g (5)

4'
9
7

L OIN A ——
-3.08  -1.00 Y71, 0o 3300
= -2.008 ATifs(rad)

K20 BBEROENARKC X SHBES g (6) 0T

Fig.20. Damping coefficient f (§) varying
with R,.



HRRAE THIEE

10,00_5 R,=100 (Q)

r=5.0(Q) 70
i T 150
/r "/'S- 00| \‘:‘ X
N ﬂ Agm st ta o)
-0.80 li-b. 40\ -0o0  0.40 fgfs0
N AFa00
S 'Y
N2 50

E2l R, IZ&XABTEERKOT(L

Fig.21. Instability boundaries for various R,.
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Fig.24. Damping coefficient g (J)
varying with Kx.
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