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Design of an Axial Flux Motor Magnetizer Incorporating a Rotor Separation
Structure for Multiple Magnetizations
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This study introduces the design of a magnetizer tailored for axial flux permanent magnet machines (AFPMs). In contrast to
conventional radial flux motors, AFPMs require a magnetizer configuration optimized for manufacturability within the confined
geometry of the rotor yoke and teeth. To address structural challenges in maintaining the air gap during magnetization, a separation jig
was implemented to enhance the mechanical integrity of both the rotor and the magnetizer during post-magnetization disassembly.
Experimental validation of the proposed unilateral AFPM magnetizer was performed by comparing the measured air-gap flux density
of the post-assembled rotor with finite element analysis (FEA) results, demonstrating excellent agreement and confirming the

robustness of the proposed magnetizer design.
Keywords : AFM (Axial flux motor), post-assembly magnetizer, AFM magnetizer, magnetizing fixture, rotor separation structure
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Fig. 3. Typical current waveform.
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Fig. 7. (Color online) Single type magnetizer (one step magnetization) 15 Turn.
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Fig. 11. (Color online) Dual type magnetizer (two step magnetization) 27 Turn.

A AB7) HA7) A - BEY - ALE

H[kA/m]
350E+06

1.75E+06

-1.75E+06

-3.50E+06

Demagnetization

H[kA/m]
350E+06

%t
%

1.75E+06

-1.75E+06

#dxt

-3.50E+06



K AF=E> Journal of the Korean Magnetics Society Vol. 35, No. 5, October 2025

H[kA/m] f
3.50E+06 1R

At} —
%

1.75E+06

-1.75E+06 (\

-3.50E+06 .
Dual Magnetizer

-205 -

Single Magnetizer

Fig. 12. (Color online) Comparison of magnetizing rates for single type and dual type magnetizers after current reduction.

A e A e fASHA Rk B ol
=8 AAE B9 2AE Fola AAE SN H
AZ, AR e H3 21 Tpgol (U 4G 7
718 8% HAple sk .

rr
o

Y

2. CISIEIRIE D28t &xp| T M)

WAL W A A8 BAN9) B, Bt A
%2 5ol st P TS RA FelelA] 2
7h Rt ol <ls) H4 F HAAE Relshe Aol
BAVE A4 etk et & W8 A% 25719 29
271k AL % Yo FFE FAalok Fek. e
g oleld 33 A7ARE 2l Sl 8] Hm
2, A FASA oM HA Aol 2 GBS vk
Wep 33 glo] Aol HAAE RAste] FA4E 1Y
k. ol B el 2 e Frh AL A%
220 GPANS BoE PASe] TYHE, B AR
K WES 2 G B4 8t Be gEd B

N

Fig. 13. (Color online) Separable structure considering rotor lifespan.

< sk FHA 839t AR o] v o Utk B
A 3zt ZA2F 83 Apole] & Wk UL 2mm 3
FAE 71Z0 2 <F 3,580 NoJo}, wlebr] 23] o) th3] &
2Pt APDrE SHA] g 7S oS oItk &
ek 24 BE9] FUol B8] Cho and Fussell(1993)
olF F= AFPM oA 2713 Etgel] o) et 3k
EFdHo] MAYTS BBl O Pranji¢ and Virtid(2017)S
A} t=3d] Agake A7) 4E 7IRE $E 2 Ay S
28 FaPsla] oF 2,600 N9 38 HHolA 727 <A
< Ao nE, ¥ A9 3,580N F4Y 7ML =2
Zog BFdS SR o Arh22,23]. ¥ A= FxA
RS ofe} AL S sl S R Al AT
714 2ol 3)dA) Belg 25 S8t ARF 859
ZA-g- 2|9} v 2] Aol 3)HALE WolFe ¥y
s} AT AAZ Fig 133 B F A FA
Atolof] YxJate] T A 7IE 2] oF BEs Hole
Froz Fddnt. g SR} 22 83 Alold] IS




—206- 8] 2ag e 334 Bel g T2

il

EF S W AL s A A - 38A - HYs

Fig. 15. (Color online) Axial flux motor magnetizer manufacturing appearance.

T3 AR F, A A A FF A 9
8 Beole T£E WY AT 4 83 PP Fig
149} Ok Fig. 14914 R4 %2 olFe F Ay}
sjix B BelolEE Sl HolFe nx A9S) i &
Falel, B4 AT 4 431 Aol FRYOE At 9
A TRES WAk ol F F ARV N S
Ho] 913 Helgict.

A Ak 29 A g PAAE A T
2, 04 NFE S0 AR T sTe BAse HS A
A} 18] 2 F S Belsle] HHAA B ANE
SAGE olF B = AN PFS WFsl NFk sTol
217} A% S,

V. ZZ2Y AE B7t H HO[E H|w

A7) AR wg IS NS 2 B
Fig. 15, 16914 81t 4= ik Flg 15919} o] A=
3l SHolE % IHAE Dol 7E7} Fig. | Y Fig. 16. (Color online) Axial flux motor magnetizer test evaluation
A TAEUSS & 5 AUk T3, Fig 16 3Pkl $1x)8F  appearance.




K AF=E> Journal of the Korean Magnetics Society Vol. 35, No. 5, October 2025

H[kA/m]

0.00E+00

H[kA/m]

3.50E+06

1.75E+06 -1.75E+06

0.00E+00 Magnetization

3505406 Demagnetization

-207 -

Inner Point

Post-assembly = = Conventicaal Magnet (FEA)

0.60000

0.40000

0.20000

0.00000

B [T]

-0.20000

+0.40000

+0.60000 .
Rotating Angle [degM] 7.33%)

Outer Polat

Magnet (FEA)

06

Rotating Angle [degM] 8.32%)

= Magnet Considening Magnetization (B Type) = = Conventional Magnet

NoLoad BEME [V]

Rotating Angle [degE]

0.92%]

Fig. 17. (Color online) Axial flux motor magnetizer FEA magnetizing analysis and test data.

Table 1. Final model performance.

Parameter Unit Single Magnetizer
Input Voltage Vpeak 3,700
Input Capacitor ny 6,000
Current kA 12
Magnet - N45UH
Magnetizer Core - S20C
Number of Poles - 10
Airgap mm 2
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