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The effects of the rotor eccentricity and the gap length variation of

the 8X-VR resolver on its output characteristics
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An 8X-VR resolver is a variable reluctance type resolver. Clarification of relationship
between the rotor eccentricity and the angle determination is required in order to improve
variation of a revolution angle determination due to the eccentricity of the rotor. Effects of
the eccentricity are predicted by means of 2D finite element analysis in various gap length
models. Predicted relative electrical angle errors due to the rotor eccentricity gives good ap-
proximation of measured values. Amplitude variation of error distribution shows tendency
to remain stable at rotor eccentricity longer than 0.08 mm. Spectrum analysis of output
signals describes that the amplitude differences of 2nd, 3rd and 4th harmonic components
vary wider than those of other harmonic components. And multivariate analysis indicates
that the gap length has a high correlation with amplitude of harmonic components.
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Fig. 1: Cross section of an 8X-VR resolver.
Table 1: Specification of a 8X-VR resolver.
Outer radius of stator 39 [mm]
Inner radius of stator 25 [mm]
Maximum radius of rotor 24  [mm]
Exciting voltage 2 [Vims)
Exciting frequency 10 [kHz]
Resistance of exciting coil 46 Q]
Inductance of exciting coil 1.5 [mH]
Resistance of output coil  274.5  [Q)]
Inductance of output coil 13.0 [mH]
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Fig. 2: Current waveform from FE analysis

taking into account rotor rotation at 1,000 rpm.
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Fig. 3: A meshed model for FE analysis.

HIENTEL., KFHXTE, BRIEBOO—FEA
F— ¥ DREZEREY X vy TREFD, 0—5 0k
TR EFZALEEB I EIZE D F vy TRES 2T
5. 1—5 OBRFIARIIRAIMEIN U THREIICEE
FEL7Z. Fry TREEESELETNVENENUID
WTO— 4 R0 SE-ED, EESTORE), Sk
BOWRIERLETREAL EIZOWTHRETR21T) . B
AR BT B AEEET TR TCERATRLTN A,

O—% O x EAENORLL, Figl iZ8WT -z
AN AT — & O E RS 5 2 & THEGIIC
FHL, U—y3EGChRERTAETVE L. 2K
TR & VT B 7= O REEOEFHIZR S e .

Fig.3 (7R § & ) (SRR B L7 7
VIIZ—K=ZAEZTHAVTEBD, RLDORVIHED
FERETIIBWTHEISEL 35,767, EFEH 71,472 T
»H5b. O—g—1 [OEn (WA 360°) © 160 AT ¥
TOEFNVTEZ, BAT v FIIBT B IEIRE
EXERQTEHKREB TS,

Jw ERBEA L TWAD, BT AR
WIRE L7z, A — ¢ BRIV 555N
TAERID, SROANDORAREIRERIX 16 mT 2ET
H5B. L7oh o THEREES A & B EEROZEA X
P, WEETE T REEN GO LEZ LN
5. EBROBESEVIKE TN 572012, A—¢
A B 7R & 0 135 W - B EBORSIEIL
BOPHEEHCTV S, ) TEROFZEUIDOWTE,
KU VWD FEBIEETH H Z DD, FhRET
TIEEBLLWDDE L.

050 . T ! :
045+ \- .0 O s ]

°]
o
H
(=)

—

0351 | M A e
030 b
0.25 bbb
0.20} i S RS S T .
O fl b
0.10H : 5 : : ;

0.05
00 o6

0 005 01 015 02 025 03 035
Eccentricity [mm)]

10n

Amplitude difference
of error distribut

GapAglength.]f.Omm“.

Fig. 4:
electrical angle errors in the model of lmm gap

Comparison of measured and predicted
length.

3 FAHEECETREDLER

AEEREE, U— ZHEIIE & IVMEE S S OHEE
BELDETREINS, FHLTIIO—FRLIZES
AEREANOEEERETT 5720, O—FRLH
BADAEEZED Peak-to-Peak [EX FHEE LT, 1R
IMNZ & o TN S Peak-to-Peak fHDZEENE = FHx T
B L L CEHii % AT o TV 5.

Fig4 l3F¥ vy 7K1 mm DLV WNIZBWT, 1/
NI & o THIXAEERAENEIL T BEEFIZ DV TER|
EEETEEE 2B L DTH B, EERTIIIFR
I a—Fh OB HERERNE LT,
LYW DABE T & DES * BEREL LT
5. FIREIMEL, O— R0 BEEEDEE)
BZRLTWA, Figd lZBnT, FEMELFHEEL
DAL HE ChH LI LHMRTES. R
(NEDMRE 2 IEAEIR S BT A EEIER I DV T ) [F]
BOEESRONDL Z s, AETFEL DEREL
BOHFENTEETH B EEZ ONAE. FRL VRLE
0.1 mm BV TEIEL FTEME L DEE, HWAIC
E L T0.375 7 Th5.

4 Foy TREO-ZRUIVEFECSA 578
4.1 TEAAEEEERE

Fig.5 (S AERREO T — SR BB 2R
¥. Fig.5 &9, {RlE 0.04 mm Kl CORELE)
AREL, FOR 0.1 mm LLEICH AEEE88E
INSKCHIATDH S, Fyvy TEELSEIHEOE
B, BELEHEDLIZZABETHS. RIE

75

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

HAAEM #2358

Vol. 10, No. 1 (2002)

Gap length -0-:0.7mm
&-0.8

Amplitude difference
of error distribution [° ]

© © oo o9
H

0 005 01 015 02 025 03 035
Eccentricity [mm)]

Fig. 5:
ence of error distribution.
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Fig. 7:
monic components at gap length of 0.8 mm.
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Table 2: Correlations between eccentricity, gap length, phase difference and characteristics on the
resolver. '
Relative Error H.2nd H.3rd H.4th DH.2nd DH.3rd DH.6th
Eccentricity O O
Gap length O O O O O O O
Phase difference O
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