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Characteristic Analysis of Surface mounted Permanent Magnet Synchronous Motor
according to Phase-Separation of Stator

Seung—Han Lee, Young-Taek Cho, Han-Wook Cho
Chungnam National University

Abstract - This paper deals with characteristic analysis of surface
mounted permanent magnet synchronous motor according to a
phase-separation of stator. The characteristic analysis of designed
model is performed by finite element analysis(FEA), and the result
are shown that there is no difference between the two models in
comparison with a general SPMSM. Finally, this study verifies the
feasibility of SPMSM with separated stator core. The experimental
data is shown the validity of this paper.
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2.1 ofjA mEd

B oERold AHEE A% mde
= AAH 105 955 +xE 2e
(SPMSM : Surface mounted Permanent Magnet S
ojt}, ¥ 12 AAE nde 7EAQ ALYS LiA=

<E 1> SPMSM ApY

Item Value
Voltage 36V
Current 13A
Power 350W
Speed 1325rpm
Torque 2.5Nm
Number of Slots/poles 9/10
Series turns per phase 120
Stator Winding Concentrated winding

\W! /)
(N o

Rotor
magnets

=

ane ;

(a) HH 7=
<13 1> SPMSM g4

r Phase A

Shaft

Stator Q 5 \\x
Core 3

Stator
windings

Rotor
Core

(b) 1 2E

Phase C Phase B

JHEHRHHELE,

Single-Layer Concentrated winding
<8 2> 105 952 X EEH MY

a8 Wa)E 314 2de dA Fx2& vehdd, 28 1b)e 142
o Ed Al @ EEo g 33449 F44E Yepdt 284 3 Ao
e ety s Ta7] g8 A Rds AuiEd g g gig
A, dgdx g2 A1), 25 B3 78 & ArH2]

lil/
}zph A :]v;)hApcm (1)
N
L= 7% (2)
Za

AN N,e 89 ' 7, pe A4 ALE, [,v " T AN 2
of, A= 7tee dHA N & " 7 JtgFE YEdt X 2& AF
7] 4 A @ BEe ddE =& W FedeE A gE dER,
I 3 4% 24 & BEY HvH HES Yepdh L, L ©
45 JQYE2E YERL
<E 2> Phase A M 2} <E 3> Phase A &3 3}

Calculated Measured

Parameter Value Parameter Value

R, 0150 £ R, 0153 0
Z, 14 mH L, 1328 mH
Lub 95 /LH
L, 9% uH
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(b) 80| k8 2y

<18 3> XA 4 Hlu

o

o o 3 &

Back-EME (V)
&

>

3 &

3

Cogging Torque (mNm)

General Model
—c— Phase-Separable Model

—— Cogging Torque : 12.555[mNm]
—o— Cogging Torque : 12.972[mNm]

% 120 180 240 300 360
Electrical Angle (Deg.)

< 4> 97|HY

255

0 ) 0 W 20 00 a0
Electrical Angle (Deg.)

<18 5> 3 E3

Torque (Nm)

[— Torque Ripple : 0.0906[Nm]
Torgue Ripple : 0.0898[Nm]

o E) 120 180

240 30 30

Electrical Angle (Deg.)

<18 6> A E3

<E 4> 5iM 2 AMIAS

Winding factor Value
k, 0945
S 3/10
LCM 90

2.2 UMY Y AMAS

a9 2e o4 mdol gEd AL welEth 4 mde ¥
G FEE F 2GS AN, 144 AR A5HED A 43
Adyes AAHAY. AAAT K BT O da A9 2w
7o) @S Ful, d)Hee] nxt RAE JFE Foo 4AA
Q9714 g v 98 weA deaor s Fiolth WAL
2 AWAF k= AQ)% ol BEAT kS BAAS kK, 2FAT
kel #om T 4 gtk 434 24We 4% A% ojelg
nH§ 5o BAZ WE AFE 8 gopm kit neldd g
[3]14]

Faralad S/WO Ansys Maxwell 2D v16E E3) A4
Ach wYI 2719 7S e Al vag 96
Z

2t 2l
o A7 =4, 97114,

a3 3@ dHAel 105 9% A
LA

o b5 1%

oft it

) 103 953 974N 57145718 293

APRED Y EIZ A

$7] wdo) AA 54% ek

9o A7 548 ehith R

aiAeter, 2 Zol A9 FYF AA FEE LERHATH

(a) MRE HE)| 2 (b) A& 27}
Q8 7> ME LAY "ot

= FEM —FEM
O Measured al. O Measured

Voltage (V)

—— Vmax : 6.432[V]
O Vmax: 7.356[V] O Vmax: 11.583[V]

[ == Vmax : 10.301[V]

o s ) 1 20 o s o 1
Time (ms) Time (ms)

(a)500rpm (b)800rpm
<3 8> Y7\ Al Oo|E Hl

3.2 97|MY, 3Y E3, YA 75| £3 E H|n
3% 4% F o Bdo 9r|dY 59S HoFy, 5o ¢3to)
g AH 9/14Y Bde B 5 oqlow F o2l Vo gto]
1698[VIZ 719 dAgE & 4 vt 29 5= GPA JoldA *
o

BEA gzt A mga &3 7ol 27| A x93 WA}

v 27 E3 JAS BAFE 19 6& 44 Hal A 1T AR

g LA E EF 28 FHS HolFn Bl 54 3N 23 F o2
o)

9ol Aol7k A9 glee FAsgn

3.3 Mz ¥ AE "ot

AAE 2dg olgate] 4 Rl e HE/E AATAUL
3 T Ae A%719 AA Al 29 7(he A8 A3
olg3 AF H7k AHolth 19 8(a)E 500mpmelA el 9713
S Yehe, 28 8(h)E 800rpmol A9l A71dE #¥S yehd,
S E3) FEM sl gat A4 243 3ol gAZ s,
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