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Minimutn Loupling Time Interval: | 1l |

Coupling Regions:

Mote: Dizplacement will autamatically be mapped on the Force regions.

Heat Source (OUT) [Nu Cioupling v]
Temperature (IM): [Nu Cioupling v]
Lorentz Farce (OUT): | PART-1-1GGOIL ID:1 -
Modal Farce (OUT):  [PART-1-1PLATEDIE -
Dizplacement (IM}: [Nu Cioupling v]
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o ArcelorMittal: 14 electromagnetic steel sheets materials
M235-354, M270-354, M330-35A4, M330-504, M330-654, M250-504, M290-504,
M400-654, M600-504, M600-654, M600—1004, ME00-654, ME00-1004, M1300—100A
o NEC TOKIN: 2 samarium—cobalt magnets materials
LM-30SH, LM-32SH
o VAC: Updated 9 soft magnetic materials, and added 20 new materials
MEGAPERM 40L (0. 20mm, 0. 10mm), ULTRAVAC 44V6 (0. 35mm, 0. 20mm, 0. 10mm)
PERMENORM 5000V5 (0. 20mm, 0. 10mm), TRAFOPERM N3 Solid,
VACOFLUX 50(Solid, 0.20mm), VACOFLUX 48 (0. 35mm),
VACODUR 49 (0. 35mm 210MPa, 0. 35mm 390MPa, 0. 20mm 210MPa, 0. 20mm 380MPa)
VACODUR 50 (0. 35mm 390 MPa, 0. 35mm 450 MPa)
VACODUR S PLUS 0. 35mm 750MPa, VACOFLUX 27 Solid, VACOFLUX 17 0. 35mm
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Arnold SmCo magnet Recoma 35E
Magnetic
Technologies
SUMITOMO Soft magnetic HBI1, HB2, HB3, HF1, HF3, NM
ELECTRIC composite (respectively, -30 C, 20 C, 80 C, 150 C)
INDUSTRIES
Shin-Etsu Sintered NdFeB N50, N49H, N48H-F, N49M, N47TH-R,
Chemical magnet N46MH-MF, N43TS, N44AS-R, N42SH-R,
N41TU, N41TS-R

SmCo magnet R26HE, R33H
JSOL Electromagnetic 35A210, 35A440, 50A470

steel sheet (stress-

dependent)
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turn=35
coil_area=0.5*0.5*mr

coil_length=(60+20+20+58*1*5/24)*2*turn*4
coil_resistance=coil _length/coil _area*1.673e-5

- =
B IMAG-Designer: Equations [==3]
Variable Type Expression Assigned Parameters
1 turn value 35 3
2 coil_area Expression 0.5*0.5*pi 0
3 coil_length Expression (60+20+20+58*pi*5/24)--- 0
4 coil_resistance Expression coil_length/coil_area*1.6--- 3

& XZBHIHIT
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JMAG-Designer: Customize Displayed Items m
Custamize the displayed entries in the list of table rezultz and eraphs
JﬁREEUHZB Analysiz Type: 2D Magnetic Field T t Analys
nalysis | ype: IZENETIC F e ransien Nnalysis
» |[& Graphs Show Table... - —
Section . . Lorentz Force
g Magnetic Analysis Joule Lass
Probes - ;
Circuit Current C Hysteresis Loss
[ Calculation Tools I Cireuit Cl“”e”t
Circuit Electric Power » Circuit Electric Power
&[] Response Graph Circuit Voltage
@ Model Co Circuit Voltage 3 Coil Flux-Linkage
w i i Total Displacement Angle
Coil Flux-Linkage k Velocity Angle
. F FEM Coil Induct:
FEM Coil Inductance » T ndutance
Loss Analysis ~ Tronioss
Joule Loss
Joule Loss 3 Joule Loss (Each Compoenent)
Iron Loss
Iron Loss b Iron Loss (Each Component)
. Hysteresis Loss
H"]I"StErESIS Loss r Hysteresis Loss (Each Component)
. . 1
| Customize Displayed Items. [
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| Constraint Conditions | Obijective Functions | Initial Gazes | Options | Funnine

Optimization Engine: ’Genetic Alzorithm v]

Mazximum Generations: 12
Fesztart From Generation 10
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Population Size: 10
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. C8V File Output Settings
GGG Cutput Path:
Mote: For remote operation the output path should be on a shared drive or file
@ system.
Honlinear Result Type i
Response Data El
=]
Torgue
Qutput Force
Friction Torque
a e Friction Force
Subroutine Lorentz Force
Magnetic Flux of Current Condition
a Current of Current Condition
— A e
Snapshot Coil Flux-Linkage
Circuit Current -
=] 1 Mote: Depending on condition and analyzis settings not all listed results will actually be
output.
Re=tart Delete Result Files After Calculationl
@
CEW Output | [
L Show Advanced Settings Restore Defaults

8 VR DU R R .
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9 Path = "D:%ID403"

10

11 Set app = designer

12 Set study = app.GetCurrentStudy()
13

14

15 numCase = study.GetCurrentCase ()
16

17

18 If numCase = 0 Then

19

20 HumSection = study.MumSectionGraphs()

21

22 If HumSection > 0 Then

23 For i = 1 To NumSection

24 Call study.DeleteSectionGraph (HumSection-i)
25 NHext

BTy WA TF
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Shapzhot
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B Project: <Uniitied> = \ COE eate Ul

p

A}

4 [F 2D Model: <JAC173IPM-Basic-02- =
4= Unit: mm 5 St d = app.CreatelialogBox()
i+ & Assembly B8 Call d.SetTitle ("Auxiliary tool for ZD FEM conductor settings™)
{5 cut Planes 7 Call d.hddString("SetName", "Set name", "wire", 0, 1)
4 G set _ 8 Call d.AddRadio("Direction™, "Up", 0}
(6} Coil w-1 vP 9 Ccall d.hddRadio("Dirsction™, "Down", 1)
(@} Coil w-2 DOWN _
(@} Coil U1 UP 10 action = d.Show()
(@} Coil U-2 UP

{@} Coil v-1 DOWN
{@} Coil v-2 DOWN
i+ O Coordinate System I
a Study: <Magnetic><2D>
Case Control
CAD Parameters
Fl é Parts
i+ ¢ Rotor core.2: <50IN13--
i+ ¢ Stator core.2: <50IN1--
i+ ¢ Coil.2/Wire: <Copper>
[ Magnet.2: <NEOMAX-4---
4 [ Materials
£ 500N1300
A NEOMAX-42(reversible)
(L Copper
4 [ Conditions
"% Rotation Periodic Boun--
7 Motion: Rotation: untitl-—

HEBEMWSIEERREMNBRT HEFERPNALG UERGN—TRSAN

Auxiliary tocl for 2D FEM conductor settings m

m

Set name  Caoil U-1 UP
@ Up

1 Down

[ oK I [ Cancel
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Toaolbox g x

% Lok For:

E s [} Custom

| o a £} sample

g b £ IScript

= i £ Python

g 4 [ vBScript

o b Add current conditio---

£ b Add magnetic field -

é b Run all studies

_ &b Set the coil material

2 | & [ Preinstall

= 4t All case create mesh

| &b Allow Eddy Current for sele---
&b Highlight parts that allow e---
b Rotation pattern coil setting
b Set FEM Conductors for Par---
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1Dim i

2 i = 1000

&

4 Do While 1 >0

S debug.Print (i)
] i=i-1

¥ ' Loop

8 debug.Princ ("End"™)
9

Regizter | | Close
Debug Window 5 x
“ariable | Conzole |
line:9 Script Error - There waz a problem running the script
rror : ‘Loop’ @0 ETE A Variable Value
Line : 4
Code : 0

LiineS
FE A SAAT DR ks 0 281 A i R 0 PR 2SS A S 21—
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{EAPythonfUEARTHEEIERIMAG-Designera Bah&ss
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3

Steplh-StepOut py (%]
Title: Script Language: | Python =
1def main(): 5
2 app = designer.GetApplication()
= study = app.GetCurrentStudy ()
4 numCase = study.GetDesignTakble () .HumCases ()
= test_Function(study)
& =
7 def test Function(study): T
8 numCase = study.GetDesignTakble () .HumCases ()
g check = study.HasMesh()
10 count =0
11 while count < numCase: L
iz study.SetCurrentCase (count)
13 if check == "false":
14 study.CreateMesh ()
15 count = count + 1 i
e
Register | [ Glose
Debug Windaw g X

Variable | GConsole |

JMAG-Designer Python Console

2.7.10 (default, May 23 2015, 09:44:00) [MSC v.1500 &4
bit (AMD&4)]

o

5Py thon il A YmiEas B A JmiEes
f£Pythonfz#le
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= Unit: mm Case: 1
> [7] & Assembly
[& Cut Planes
[ set
» [ Coordinate System
. 4 @ Study: <Magnetic> <20_PM_motor>
Case Control
CAD Parameters
& Parts
» 2 Materials
4 [ Conditions
A Motion: Rotation: Rotor
%] Rotation Periodic Boundary: Periodic -
#5 Torque: Modal Force: Rotor Torque
|m® FEM Coil: U-phase
|m® FEM Coil: V-phase
W0 FEM Coil: W-phase
)i Symmetry Boundary: untitled 1
', Slide: untitled
» [ Circuit
- @ Mesh
[ Report
I+ Post Calculation Scripts
NS Wphasel - - L Wphacet ¢ - b (@ Study:<Magnetic> <2D_PM_motor_load>

" FEM
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