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Characteristic of Dual Air Gap AFPM along Flux Position Estimation

Mun-Hwan Hong* Chul-Ho Kim* Jeong-Sik Kong*** Young-Tasek Seo**** Chul~-Soo Oh*

Abstract - Axial Flux Permanent Magnet motor
could widely be used for low speed and high
torque applications. In this paper, to analyse
the sensor positioning effect of AFPM motor
which has a new concentric winding method
and to calibrate the switching timing according
to speed, prototype motor is manufactured.

As a result of experiment, advance angle from
30 degree to 45 degree of sensor position is
more proper. So, this results can be used for
design of sensor position to improve
characteristic of the dual gap AFPM with
coreless and slotless.

1.4 B

BLDCY & %% A& WY 9744 HE7
(AFPM motor, Axial Flux Permanent Magnet
motor)e Yt HEsl wig] @Y AMH F el ¥
on 2 H749 U372 AR ez A& 1
53 E4L Y. 28ln 72y R &4 2
ol& 7kA= Slim ¥olB2 HZ FDD(Floppy Disk
Drive), HDD(HMard Disk Driver), CD{Compact
Disk) €9 H&H3 slch, A2oe Ar] AdA, A
ojoj A A ALFER ] ojel 7R A Lol P A7 &
s Ay gt (1)(2)

B =FdAME Coreless, Slotlesse] %¥H(dual air
gap) ME% FAEF FMMA2Y AFPME Proto-
typel. 2 Aztsle]l EMHAME gv; ol BLDCE
Feled 8% FE) He ASHAE TE AN
dzd, TAMEE 53 F&3A 20 d7iMe &4
A E L3 ol FEde AX " AFUY &
JEAH S Heopsta ol & AAd stz gt

2.2 B
2.1 AFPM BEE7l9] 7= % S4UF4

BLDC #AE7e 4 459y 4dE71 (RFPM
motor) &} A& HWE HE/(AFPM motor) 2 F&
. SYEAE RFPM 3371 3% 33 Aaste
2F A5 3L AFY &4 o8 delde wd
AFPM A%V 3% &3 FPF FFAS o8 2
Qe B =FdA dFaiste AFPM A%/ 3
A4 AZIA Bae)l B nAAE MY ¥ YFLRE
g FAAe] 2ag A} WX SA e o).

a8 12 AFPM #E%F719 7% prototype AF7]
& JelQen, 2¥ 2% Stator ¥4 ¥d PM
rotor®] YA E BAFET}

AFPM A%¥79 EAL dubdQ meiAgs A%E7)
o E47 24 g SAYHA e Coreless AE7I
o disid ARY ¢ gded T AW 99 &

I— PM(Ng-Fe-B)

=

— slator

te 1 rotor

23 2. Stator 49 I PM rotord #3

WY zFel Mol IINE hy, et ot @57 N
Nelm @Yol dAdxez Y& Ty FElactive
side) & relgk d4, :fl'»’g}}.?.] Q%}(Fmax):‘!}’ t}‘?g(l'min)
o] & wgrt 24 Lo AYr dF st AF e
I 2ol BE J, Fee AH{1)E vEpE & UTh

4]

dF,=B0,z,7v) Idr (1)

471N B AEUEY & LHPEelY & =4
AF, dre ZA9 #la Zol & e, AYdA =
Azt T YL 4 (2)9 2o

Fo=1 f::Bz((),z,r)dr (2)
A% A2l BE B3 4 (3, 4% 2o

T,.=1I fr::“Bz(a,z,r) r dr 3)

Toir=1 213”( 8,2,7) 7 dr @

A7A New 29" B@4E vehdo
4 (Q)dARE =4 2@de {7713 YE vehd

- 828 ~



F sled 4 (5)¢ 2,
de.,=B,0,z,7) vdr (5)

vE ARSAM =AY AU £EE e,
2 (5238 =A% 3del $71714ALe 4 (6, 7)
2 Jehd £ ok

Ec*—‘(uzfr mBz(ﬁ, 2,7) r dr (6)
N,
Epu=1I ngzk(e, 2.9 rdr 7

wr& £A49 ALES JEpT
2.2 RERAHE 0|8F A&EE

AL BE A AMEHOAAS
MagNet Z2a3g o[43%ct. o] AF719 A=2e
BE ARAN TLA FHe] A=z FEA
2 Aoz AR 54E 4T + 3l o
ABHolHd AAZ FFeM ZAS HudtA] Ratn 2
A AR AoldM FAHE T4 AL FHAx
disc 7t9 F4del Y&-& 4+ 3. 28 32 AFPM
H%B71e] FEME o83 A4 £E& yehdr,

i

1% 3. FEM$ °§% A& £X

xS
r

by
!

N

2.3 Ao HES A HA

AFPM AE79 AEAXNAE S 4 4AAMd 43
9 HARAXNE AH 5o M AlEgold Azt wte}
Prototype® AZdgev Aty E 174 2o,

BLDC AE719 7+%€ 9% Drivere Six-Step W
43 PWM Wdoz d4¥8% ey #5719 Ao
$43 PWM Driver® AAsHEYG. 28 4L
Six~-Step, PWM Driverg AM&A] 2Ags A3A%
& B Eo

® 1. Prototype AFPM A%E719] AlF

A I 3
= = 14
) 0.8 mm
29 =39 37 0.5mm(LZAN)
)g_ % A OE_] 5‘1‘- 14 EA
N 22 turn
z2d9d HF BZAA 12 turn
Fgge] UHEx 0.1 mH
8 A} 9 A 3 0.38 £
H24 974 R,) 154 mm
HAA WA R;) 88 mm
23 A FA 9 mm
AR A4 FA 5 mm
WA =g do 27 mm

1l
Freg(1)=7, 143 Hxz

o o e e rir

o H
H i
Freq(i)=43.76 Hz

Freq(2)=44.44 Ha

&1

i 1
B afsiz JHiE 500 mesciv

L it
el
SRS v EVE
e B

2% 4. (a) Six-step Drive ,

(b)

AHEA A, G

(b) PWM Driver

obge & widAM OFe A5UANHES AT A4

M

o

© 30

9
. 60°,
59 &},

A Asahi KASEI 3419l E414 HW-105A2Y
AgsRoh, AMe Al E 29 o dA9 F
dxe 7 47 47U E AFIHeH ANy 7+
Aol Qo] 1Y 29 AZiZ 00 B VIELR Y «a
90° o FHXI{n 1 FAEE 2

% 2. B4 Hall sensor A%

Model HW-105A | Asahi KASElco
Const.
%gfg’;gte H{'}B 122~274 mV| Voltage Drive
' B=50mT
Offset Voltage, Vs |12 7 +12 mV B= OmT
Input Resistance, Rin | 250 ~ 450 £
Qutput Resistance, Rox | 250 ~ 450 2
Operating Temp an ~ .
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