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A Study on AFPM(Axial Flux Permanent Magnet)Motor without Stator
Corer
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ABSTRACT

Recently with the motorizing of electric home appliances and car systems, there is increasing interest in high
efficiency electric motors. Thus, the present study described the operating characteristics of coreless AFPM
motor that is highly efficient in high speed driving, and discussed its electric characteristics from the
perspective of design. In particular, we examined back electromotive force and the magnetic field characteristic
in slits, which have significant effects on the characteristic of the motor, and conducted simulation and
experiment on control characteristic according to inductance characteristic.

This study analyzed torque speed and efficient operation characteristic as well as control characteristic through
comparing the result of motor design with the result of output characteristic experiment based on the electric
network method. Furthermore, we evaluated vibration and noise that may occur due to the absence of core.
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Fig. 1 Configuration of AFPM motor without core
= o3 4gy EAE 72t AFPMA %Y
o g 7dd sgelth Ar|zel weh wAshe

1) At Apae] Hdl A4 WAL A I JhEy
AWEAAE agsle] AAZAAS o] &gt

) ZEFAA(Nd-Fe-B)e #FaA&dsrl dukd
o7 LA FFHo] otk

Phase a Phase b Phase c

o J P - - \\ / \ / \\
/ N\

03 2 AFPM MET|e] A7 (MY S
Fig. 2 BEMF plot of AFPM motor without core
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Table 1 Specification of AFPM motor without core
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Fig. 5 Normalized output characteristics
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5
=
2
offt
N
1o
r{o
o
rr
e
JE
ilo
vone
N
o
:Oé
oty
2
24

Aol AAE st ol RS Tl HAE7|It
As ashe A& AN F Udn =3
Yo HAE B3 AT AeER & FH3
of tisiA AAE = At o3 AL
TS S8 FyEAT dTAdezE vyodgA
o] AAL AlgEte] L IUALUEE g&HOR o
L3 5E stgon A9 Al wE LRz o
A Tlestgnh. gty ZYE 359 ans vt
A1 glerng shaAo)d
o] A o] UAUEE
Atz s o]Ao] AFPMA
Uz tes Yol g RA9s &

A7l e o] HEgo)A
& A9 oA AL
Steering)s A%¢ 1
A Holdt Ass 2
o iz olAAel WAHEAS JgE F duh
N-TEAQS AES 2y} udo HEA GAoi] nj$-
Holdh E&E54S YehY oA 3o AF7|e +
HE e 7H) 54AQ Aot AR EAA Al

9 £ETHL AA ¥
l

uf
2
) Rl e
Yo oox m
ooz Lol 24

o

-

A ZojflE AFPMAE7 e W HM9ld &= Bas

BE asle FetEte AEEE aFste Kol

U Aty 53] uge) A2de] et
FFol= AFPMEE S Z#dke] HAsts AT

=
AATF QTFE B3] Fol9 g
W E o] o]Fof xof & Flo|th

[1] G. Maggetto, J. Van Mierlo, "Electric and electric
hybrid vehicle technology: a survey” Electric, Hybrid
and Fuel Cell Vehicles (ref. No. 2000/050), IEE



Seminar, Page(s): 1/1-111, 2000.

[2] 1 Edward, S. Wahsh, M. A. Badr, "Analysis of
PMSM drives for electric vehiclesl”, SICE ’'98
Proceedings of the 37th SICE Annual Conference.
International Session Papers, Volume: 2, Page(s) : 979
984, 29-31, Jul. 1998.

[3] R. Krishnan, P. Vijayraghavan, "Fast estimation and
compensation of rotor flux linkage in permanent
magnet synchronous machines” Industrial Electronics,
ISIE ’99. Proceedings of the IEEE International
Symposium on,Volume: 2, Page(s):661-666, 1999.

(4] T. D. Batzel, K Y. Lee, "Starting method for
sensorless operation of slotless permanent magnet
synchronous machines” Power Engineering Society
Summer Meeting, IEEE, Volume: 2, Page(s) :@ 1243
=1247, 1999,

[5]1 Rong-Jie Wang, M. J. Kamper, K. Van der
Westhuizen, J. F. Gieras, "Optimal design of a
coreless  stator axial flux permanent-margnet
generator”, Magnetics, IEEE Transactions on Volume:
41, Issue 1, Part 1, Pasge(s) : 55-64, Jan. 2005.

S RPN

S S THHEH)

794 58 2094, 20084 H=CH 30
7|3&n Y, 2003~2005 & CHer
EA(MAD. 20054~ S
st} WHALR}A.

ﬂl>|

19
Y
=
M
Ok
_|0I

| 2ol S (A
11973 2@ g 1996 A= 3|
HM7|SEa £ 19%8H 5 CiEtE T
ap EH(AMAD, 2003 S cHEH HY|
2t H(ESa), #A SU7|okAS AL
Aol

i

ol
~ ==
i s

N M

o
i

A 19784 At 304
19804 = thsrel ®7|
19864 = o=t 7|
). 19874 ~19884 o|=
b Post-Doc. 199714 ~1998H
A= AFHE 20024 ~2004d A0 wRXE Sx A
=0} HM7(FZetn e ol|X™A MY|EETHE 2F

o5 3%

o N

H o

Lo

w5

o @

T
> E[.?_ e

=

dob ]
i)
0

o
JE

fo OH OH Fid © Bt

oo
i

E=y
o
2

b

D;l rH



