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A Study on Multi-Physics Analysis of High-Resolution Winding Type
Resolver and Rotary Transformer
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Abstract This paper describes a multi-physics analysis of a high resolution winding type resolver and rotary
transformer using FEM (Finite Element Method). The rotary transformer boosts the input voltage to a high voltage
which can be input into the rotor windings of the resolver. Through multi-physics models of the transformer and
resolver, the characteristics of the output signals for the resolver system with high resolution can be derived.
Moreover, the circuit model of the interface part between the transformer and resolver should be considered, because
of the calculation of the input current to the resolver. The winding type resolver is composed of 32x and 1x stator
windings for high resolution. Then, the output signals of the stator windings, which make sinusoidal SIN and COS

waves with a 90° phase difference, are verified.
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= [¢] al
e vt [1]. AAF dEHE geds g

=
kg8 Bk ol g} AEAL, -, Ak E o fof VR(Varialble reluctance) #&Hol 8] g2 %

of TEA=Ro] w2s] wAge] wel, 7w AlLEe] A = uRsyd 2 FEwr} shsstn sl v)s)

o AUAele] FeAel BH AL ATk B A ne5d 9 wipHez o8 Asad 2], (3]

EFE =zt 3wl Ha A, <lsE o B R 489 943 gEue e AF¥ 8

5978 TA0I 2ol HofstEE FEALE AY ¥ A4 AR o] &HE AME 1AW 2 ZHo]

*Corresponding Author : Ki-Chan Kim(Hanbat National Univ.)

Tel: +82-42-821-1090 email: kckim@hanbat.ac.kr

Received February 24, 2016 Revised (Ist April 15, 2016, 2nd May 9, 2016)

Accepted May 12, 2016 Published May 31, 2016

146



TAY ARY AEue) AYR L AE AgY A7

N do (o E @ o ooy =

=)

rr Lo (B
sl

o

ot

Moron o o o4

ol
==
=

ol
o

)
M
=)
H
o
59
o
4

TR

=
)

P

e

1
5 A%e A

o 2
=
o 1o,

ot

Jutput Voltage

12.27 Vrms

YER AT

3|8 ML 1kHz, 7Vimse] AAF AHAYS 5
Yot Ala"o R FMHZE 1215 1929, 2315 3711
o7 FAEo] glon, A wgtriel el ¥ AL 7}
PN =

A& xR &3l 1Xe} 32X9] TS 7HA

27112] HE] oo Moz Ao, A}

0 o
e <o 1lr

1X, 32X =49 SIN, COS =8 33& a8 5
4719 dEjFolo] AMoz HAA Stk

. (

Rotary Transoformer

Pancake Resolver

Fig. 1. 2D and 3D FEM design of winding type resolver
and rotary transformer

3Ses8

ﬁ q n ﬁ ﬁ mAITSJS)

o 1 2 3
Time [ms]

Voltage [V]

Fig. 2. The driving system of winding type resolver

147

6. Stator



S| Eerel=EA) ATd A5E, 2016

1 7S

19 2= PAAY aﬂ?glﬂ Al z=Ele] A A
FAH oz Ve Zolth WA TVims 252
343 M7 1242 Aol A Mg
Hol olal $¢E o] 1227Vimse] ¢ Aol
(4 1-3). o] Aol HEu 9] 1X9} 32X 3
o] Y ojo} st AR AXE 22t
EAB R skt skl o] & AL
A 45t 2ol IRaM S Tl HEH 3
% ﬁxwhﬂr 34 59} JJré

oL

KN
=

X
RO

©

[

T

ks
OO
o oz

E)

A

o3
o= !
J

=

)
>
Y

ol
-
N,
D

N
>
o
1 Ao

do
(o
fo
o
:OL_"

>

X
o
H 4

[T L R e A )

Az AA
Aeke] 29 A4 A4S

gEn Y] 2 Srs

o =
o l=ld Zd%‘g %o
o
=

Kol
=

A

—

—

3. g

19 38 @A

& ANY HEWY &
olt}. 3| At} mAA} &l 7—.‘7—.L 1X(2=)%
32X(647) o2 3t

T¥39] A7)E 2 PEH 3 dxte] 1A 320 §
FEm Aqake 1Xe) 32X WEAgen <l
e As Ao

A= d)

A E

f T

1:—] BHAE
U=
71—7Lo]

Hetow #HE

NECES]

H gdate] 91

s 32X

TTEmm————— N

,
]

Lo
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rotary transformer by multi-physics.
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