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- 1 Brushless motor(IPM)

- 4 Brushless motor(SPM)

¢ 0« Brushless motor{Quter Rotor/IPM)

1 Brushless motor(Outer Rotor/SPM)

=0 Three phase induction motor

1 Single phase induction motor

e Switched reluctance motor

4+  Brush motor

e Universal motor

o Externally Excited Synchronous Machine

=2 Wound-Field AC Synchronous Machine
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1 Y

E| Drive Cireuit

i Mode I‘f’oltagefSin) 'l 4

- Drive Voltage ) 9.8 &L) Displayed results are checked cases in the design table.
" Cwrrent Phase (deg) il
Revolution Speed(rpm) 10000 L.
 Hocimn Current () %0 Torque Efficiency
b Yeaxis IRevolution Ipee Yl 200+ : : : : : 100 =+ : : : :
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8. 24201 3.517e-01 1.865e400 1. 448400 887301
Property | Value | g
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[=]- ipm_rotor : ipm_rotar
: i POLES: Mumber of Poles

112
05

I Free - I

Mad, E. Select Template

arh

" Switch to Selected Template
™ Edit Gurrent Template
f+ Create New Template from JSFADHF File

Templates:
L1} }

hodify ..
4

Select dxf file of stator

lall C\ma/ laam

Md\lc strai thN

Editor

l |
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| Edit  Miew Tool Help

@ Edit in_JMAG=Desizner

= Get from JMA&G-Desiener IL

Create Feeion L\!\ I:
§ . |

Editor |

&

‘¢ Gut Out Partial Model 2] x|
Origin: I(Select Yertex)
Start fiie | 0 (dee)

Humber of Slots: I 12 3:

LGH

Cancel |

Click
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5.3 WELEM

, ‘ Cail

.3. Stator Core
Elcnunl:lar;-.f Edee
Hidden Edees
L. Sate

MHame: |G|:|i|

Material Type: |Gu:ui| LI

¢
[
o —
e

Coil Lawer 1:

Mon-tMaenetic Material
Bir

Cail Laver2:
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54 RELZELTE

fade| | Conztraint | Preview |

Maodel | Constraint | Preview |

Partz

Partz
E] F'arts

E} F‘arts
Ly Goll o

A Cail
; .3 Stator Core fe 1N Stator Care
oo Bnundary Edee

s B aundary Edee
¢ Hidden Edges idden Edees
o Sets itz

\
1
n
.

I-"'""

LD
Marme: IGDiI \—’

L [Cail

Material Tvpe: IGu:uiI j Cl IC k

Material Tvpe: IODiI

Coil Laver 1: @ Coil Laver1:
Region <2

Coil Layer2: CI'Ck

Coil LaverX:
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Madel I Constraint | Preview |

Parts

E} F"arts
: ‘ Coil

.3, Stator Core
Elu:uunu:lar;-.-' Edee

- Hidden Edees
Cets

MHame: IOu:-iI

Material Twpe: IGu:-iI

Cail Laver 1:

Lo

Fegion <2*

Cail LaverX:

Model I Constraint | Preview |
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Parts

E} F‘arts
: ‘ Coil

\

Click |

L
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Mode| I Gonstraint | Preview |

o Cioil
‘ Statar Core

Bnundary Edee
- Hidden Edees
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Material Twpe: |Magnetic Material ;I

fagnetic Matera I
Target Pegion: Mgt S
Cail
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Madel | Constraint | Preview I

Fartz

E} Partz
R ‘ Stator Core
L. Boundary Edee

i Hidden Edees

e St

MHame: IStatn:nr Core

Mode| | Constraint | Preview |
Partz
E} Partz

ER—— ]

-——._;::l-

Material Tvpe: IMagnetic Material

Targ@g o

)
Click

\L®{T) |

e GlICK.

Material Twpe: IMagnetic Material

Target Reeions:

Region < 1>
Fegion <3
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Template Mame

Dezcription:

% Rotor and Stator not Fit

=10/ x|

The rotor and stator can not be fit due to information shortage. Original dimension —
& are used. T IR

Diswan | werg Oigan | 5kt Ongram | Charstmstes |
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AR

2 F-dxf ST

Requirement Dimenzionz | Materialz | WHIP

5.6 T3

Farameter | Yalue I
= PM_LD L2

7 :3” @ arh

= HEIGHT: Height

[=I- stator : statar Miodify .
- SLOTS Nunber of Slos SeletWTemplate
' Jemplate .
= ipm_rotar : ipm_rotor Modify .. !m Sel eCt de f| | e Of roto r
- POLES: Mumber of Poles ™ Swiich to Selected Template

= RO Outzide Diameter
- RO4: Shaft Diameter
- TM&G: Magnet Thickness

" Edit Gurrent Tamelots
&+ Create New Template fram JGF/DXF File

1 il Edit Miew Te " "'Lnl_*l
- WMAG Magnet Width Templates: U.Mw NE:) AY)HUG ol |
Modsl | Constraint | Prevem | Editor
= SLIT: Distahce between == I - I
= St St Width 2h ity

- D AG: D?stance fram Cee- 13 oK S L LS
- DSLIT: Slit Depth 0. I / -
=l Property

poer i A\
m N Click ol [ %
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5.7 UIFIH FRER

@H Wiew Tool Help
| edit in JMAG-Dezigner C

Get from JMAG-Dezizner [’ Editor |

= . % Cut Out Partial Model ed |

Cut Out Partial Model

Cieeio Easlr Origin: I(Select Wertex)
Start Anele: | 0 f(deg)
Humber of Poles: I a ﬁ

IV Usze Mirror Featue

OF Cancel |

ck

\

.,_.——"/.
-

Copyright © IDAJ Co., LTD. All Rights Reserved. 29




5.8 W&

Model I Conztraint | Preview |

R 4

=

Madel I Constraint | Preview |
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= :3”3,
: -y Fotar Magnet
.J RO oore
u:I—F'ms

i Boundary Edee

i Hidden Edees

L Setm

| %

Mame: | RFotar Magnet

Material 3 | Magnet

Mumber of Poles: @ |
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Eii»

_IMagnetazatiu:un Patt&‘?llel}

_IMagnetazatu:un P'attetﬂ(lrsldtqlk

I Parts

.
l

IDNCAE

Mumber of Poles:

Tareet Regions:
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Q-lMagnetazatiu:un Pattern(Parallel)

iIMagnetazatiDn PatterniFadial}
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Made| | Constraint | Preview |

Farts

=} Part=
- o Rotor Magnet
- o Rotor Core
e d- iz

i Boundary Edee

i Hiddern Edees
L Sete

ol®

2| %

Mode| I Constraint | Preview |

Fi=

o Fa
f Fotor Magnet
oo Rotor Core

&y Untitled
b d= iz

i Boundary Edee
i Hidden Edees
L. Setn

®>

Mame: IF'.ir

Material Twpe: I Bir

Target
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Mode| | Conzstraint | Preview |

Partz

E} Partz @ ~

>f Raotar Magnet 3
>f Raotar Care
Ay Untitled \ \
e =P :
i Boundary Edee ,QITC

i Hidden Edees
L. Bete

Mame: I Bir

Material Type: IF'.ir j waterigl I}’PGI""C k =1

Targ@giﬂns: >arget Feeions: @
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Click el D¢ Click

Region <5
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EH Parts
¢ l.w® Rotor Magnet
% Fotor Core

.....

E
Hidden Edees

Click
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511 R M|

% JMAG-Express (713 [
mlew Tool Helf

(3 Save T8 mplate x|

ame: [T }@ oK

Template

Description:

% Rotor and Stator not Fit x|
al0l ]|
i The rotar and stator can not be fit due to information shortage. Criginal dimensionzs el EW\U mall EEET
are USEd ;m | mr=y Motr Diagram | Windre Disgram | Slot Dissram | Charscteviatics |
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Motor Diagram I Winding Diseram | Slot Diagram | Characteristics |

Feguirement

Farameter

=- PMIDI2

QUTD: Quter Diameter
. HEIGHT: Height
El stator : stator
b SLOTS: Mumber of Slots
= ipm_rotar : Rotar
b POLES: Mumber of Poles
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512 VHERTER

ICTIEFIETICE 1001 He > Express (8.0} _iol x|
F File Edit Template Sizing Characteristics Tool Help
= \ o BN B =
e o)y L L BB A0 0
i _Va L3 —|Mode: Mod;l Evaluation Method: IBasic Characteristic;l Motor Diagram | ‘Winding Diagram | Slot Disgram  Characteristics |
Jatian Method 'ﬁ' vemert|  |nensions | Meterisls | incine  Drive | 4[] [ creph [ M [ Gomment | L [ Lo H [ Seli industance H | utusl Tductance, H [ ke Mmsa [ ke vs
- J ™ r 1500e-03 3.420e-03 1657e-03 —-B284e-04  15H0de-01 184
Property I Walue |
F\ D12 ]
[=] Drive Gircuit
& Mada Current 2
Line Gurrent(Amp), & 4
Current Phase, deg 0 —.I—I LI
i 3000 Fa— . . -
Revolution Speed, rpm _ &J Displayed results are checked cases in the design table.
Heaxis Line Current({ *
Torque Efficiency
0. 100
£ 0.4 ': a0
. 0. g ]
g £ s0
13 0.z g 3
T —— | = 5 = /
° bl 40
0.1 w /
¥ Do Mot Use Adaptive Analysis * ° L o e e e e ] 20 I T T 1
[ 1 z 3 ] 1 z
. Line Current{Amp), A Line Current{Amp}, &
* Used when exporting to JMAG-Designer
Machine Constant Di i LEEE =
Line Outer Total Weight, kg
A 3 3 Total
Current{Amp) L Diameter,| {12 Total Volume, mm"3 ER
Ld H 155203 | |All mm Coil - Mass, kg
Lg.H 3.42e03 Height, 375 Coil - Volume, mm*3 11
Self mm ) Stator Core - Mass,
Inductan
R e e [ 12| Stator kg
Mutual -3284e-||stator  |of Slots Stator Core - 1
Inductance, H 04 | |ipm_rotor | Number 8 Volume, mm™3 :
: Rotor of Poles i
Torque Kt Nm/A 01504 Part Weight(stator)
Constant Rotor Magnet -
Voltage Mass. kg
Ke, Vs/rad 0.184
Constant = Rotor Magnet - 1
Average Teeth Volume, mm"3
Flux Density, 1134 Rotor Rotor Core - Mass,
T kg
Magnetic Average Back PP o - 67
4 3

B EHLKIEL, ZBSH R IRS) T 5
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5.13 RIS

3] JMAG-Designer (x64) (16.0beta) - Untitled[PM__D_S2.2-moxing.jproj] - [Window - PM_I_D_S2_0 : Express Project] - g
E File Edit View Select Tools Window Scripts Help EEE

G A%-Xom NABARERLXEL o 2000 GE-

2388 aeD @O0 se[@e e9ITITIAAN
P Buwses U ] /st

Froject Manager = X|

Filter: | |

EM I D 52 0°2/Express Project 2/Case? ~
pen report... f5: ZDIGEEE%-%[}PM ID 52 P-moxing jfiles
FM ID 52 072/Fxpress Froject 2/ Cazed

@) Rrotar Magnet & 'I
2812 1619 o

4 [3] Coordinate System

Sl

I, Global Rectangular 4 2830|1628 i pen report. . 5 /201 GEESEI/FM I 1 52 P-mexing. {files
2L Cylindrical 1052 0°2/Fxpress Project 2/Cased
5 2650| 1636 ] 20pen report. |G- /2016 7P T D 52 ?-moxing {Files

I/, Local Rectangular (Y-Z-X)
g
. Local Rectangular (Z-X-Y)
4 [[F Study:=Magnetic> <Express Project=

EM I D 52 0 2/Fxpress Project 2/Cases

Case 1
Warning: The =lide circumferential divizion iz changed
Warning: The area of the electromagnetic power and the torgque condition i

Case Control
CAD Parameters
iﬂ Radius@P1:Radius/Diameter@...
4 & Parts
[ & Coil: <Copper=
i & Stator Core: <50A1000=
i ¢ Rotor Magnet: <NdFeB_Br=1....
> ¢ Rotor Core: <50A1000=

extended

I

Case 2

Warning: The slide circumferential division iz changed

extended

I

Warning: area of the electromagnetic power and the torque condition i

Case 3

Warning: The slide circumferential division iz changed
Warning: The area of the electromagnetic power and the torgque condition i

extended

o

4 [} Materials
@ Copper Case 4
@ 50A1000 Warning: The slide circumferential division iz changed
Warning: The area of the electromagnetic power and the torque condition is extended

£y NdFeB_Br=1.0(T)(reversible)
4 [F Conditions

M FEM Coil: U-Phase Coil y

W% FEM Coil: V-Phase Cail h&(

M FEM Coil: W-Phase Coil
SR mAos Dotk aiplndd

Treeview Control

Case &

Warning: The =lide circumferential division 1z changed

extended

I

Warning: area of the electromagnetic power and the torque condition i

x = 11.7539 y = -14.4246 z = 0.0183706 Unit: mm

Copyright © IDAJ Co., LTD. All Rights Reserved.



5. 14 Express QM:L%E

Express QMPEHACRHERA I A L, ﬂ%ﬁﬁﬁ
e PE, B R ENLZTE TE, AP A

FH 52 S8 E, B8 n] LUAR I 1) 5 BT HA R A%

P I 1

[7] i)t 08 5 WA De signer FR 7o 70t 58 B 1 Hir 1
LT, FRL, SR CHk,  HESIKENIR B SR
B TAE, PIfFEDesignerH H #3179 INAS 140

WHITTHE

38



Gg%@ﬁﬁﬁ?SICSC2016S%
7%. Express Power Mode /4

AR HTEX

® [xpress Power Modekf m

® Power Mode K HE FHALIEARFF T H

® Power Mode Kk fifd FEALIE I 10 FE DL S G H 0 7 S 1 H B
® Power Mode K i FEAL K MR 43 Brimin v 5
® Power Mode/BN FEHLITH N

® Power Mode FIRMERH FEALTHEA N 25

® Power Mode ¥EAF

® 1 /£ JMAG-Designer ™ —4E R ERAINSS
® FLANFETHA

® 518 PWM HIEFETTHE

® L& PWMI K MaAR 7 BImin 1 &

® i T

® Power Mode #H>=1itHH
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P& n] PLHE & T E I
- Power ModeH AT

f
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- (HEH PR PLUES IMAG-VIB& Bit & s, ScIlEE X

T
1P e 5] LA B e XH AR R

- {EQuick Mode it AT LA EL B2 Bl %
Power ModeH 7] DA B #44 H

RE BRI B 2 TR AR BA.

L B R R, fE

- H P el L= 2 I B JMAG application note
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6.2 Power Modes %5

AT SO B Bk, UM%, kL, SRS RE R
[F] Quick Mode

AR EIFEM L, EAWGEESE T EFR

J5 &I JMAG-Designerf fRuit %, (EATEZ R |Designer
%iﬁ%ﬁ_&ﬁ’ HFEENSGREBNRIANE R, BRI T
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