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Summary

Create the 3D geometry
Mesh
Physics

Cogging Torque computation
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Starting a new project : new project

Open Flux 12.1 supervisor

& Flux Supenvizor 12.11 - FucD i

Select 3D NFlux | Q @sor

Start a new project

Open project

Open example

Python scripts

Batch solve

Start a new
project

Innovate in 3D!

Efficient 3D geometry definition

Time gain with distributed computation
Precise mesh with 3D auto-adaption
Evaluation of static hysteresis effects

° Start a new projed

Distribution s, Material

. Command -
Manager 7 Manager E

BT options & License ' line Shell

~ Unit Manager

fierson :Sncors[Pryscal memary] 940581536 68 [Atocabie memory 15,90 GB[31.92.G8 ek space| 556,57 GBJ6%5.63 G
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Create the 3D geometry

Leave the modeler context

Project  Construction  Took  Cormrection&Simpification  Select Diplay  View  Options Help

g
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[

Data Tree [Graphic [dl D
E‘“ﬂ;‘m 2 Y R O I TN A S o PR L N
& 03 Domain

T .0
modeler e i 3
[output =n-v|
o e |
Command [=(y-T|
Command prompt | _Motor_AaxaDpy * |+

i; =ummw-\wmmw-\mwpv- =
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#
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Create the 3D geometry

Create periodicity

-

Data Tree & MNew Periodicity
=| General data = -
B+ Geometry
: i nght C“Ck Rotation about Z axis with number of repetitions
4 f()
. Offset angle with respect to the X line (20X plane) *
4 Edit —
y [Create a new Periodicity| [o i
& Edit array Tl
e Delete Supprimer
-
E-C3 PhYSK:S Select all
=03 Solver | =,
#-C3 Post prod = leplay PyFlLx command —
500 Tooks |5 List [ — |
03 Extension & Find Lsages | Even (cyclic boundary conditions) |
i ML export OK Cancel JH | @ J ‘
i Prython expart —
ni TAT export
i Excel export
nf Copy to clipboard
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Create the 3D geometry

Create coordinate systems

E|---| General data

B Geometry

-3 Domain
Geometric tools

o Edit e
N A Edit array CHrl-F
m-C3 Physics XQ‘. Deleta SuUpprimer
B3 Solver )"Q‘. Force delete Maj-Supprimer
-3 Post process
B3 Tools Set Visble
-3 Extensions Set invisible

Select all

£ Display PyFlux command
Ft List
& Find usages

& WML export

& Python export

& TT export

& Excel export

& Copy to cipboard

&7 Edit Coordinate System[XY_PLANE1L]
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& Edit Coordinate System[XY_CYLIN]
1

51

Comment

L iRt SrE aaa y Definition | Evaluated information |, Appearance |
| | ! e
Comment || cyiindrical - \I
| | TS e
; Global -
Definition \ Evaluated information \ﬁppearance\ |Lengm TG ‘
! 1 [MLLMETER ~|[»
| Cyiindrical | d —
Dafinadamith recparct o the Clomal or o] oool yatam, — |DEGREE v”Il'_
Global — - & Edit Coordinate System[XY_CYLIN_2]
o — H Origin of Coordinate System Eorl
Length Unit Origin: first component 0 rreteBy
[MILLIMETER ~|[ > Oriqin: second component 0 |
Angle Unit™ Origin: third component 26.95
| DEGREE 3 | lz‘ Rotation Angle about X axis (Angle Unit of Coordinate System) *| | |
[0 I5 | pefnition '\ Evaluated information ', Appearance |
origin of Coordinate System Formula or Value |Ruotahon Angle about Y axis (Angle Unit of Coordinate Systen"l)f(" i‘ > |i
Origin: first component 0 Cylindrical b
Origin: second component 0 Rotation Angle about Z axis (Angle Unit of Coordinate System) *| | —Rafnediuils hlonlhenClobol ol aoall,
orign: third component 21.45 o [l { [[crova -]
Rotation Angle about X axis (Angle Unit of Coordinate System) = E I Apply | | Cancel m | @ MILL”'JIE%R |m
‘0 " f()| - Angle Unit*
‘Rotaﬁon Angle about Y axis (Angle Unit of Coordinate System) * " | |DEGREE vlm
0 1)
N Origin of Coordinate System Formula or Value
Rotation Angle about Z axis (Angle Unit of Coordinate System) T et e o -
" fU| Ori second component 0 i
Origin: third component -26.95 i

Rotation Angle about X axis (Angle Unit of Coordinate System)*
o |10l
Rotation Angle aboutY axis (Angle Unit of Coordinate System)*
o 0]
Rotation Angle about Z axis (Angle Unit of Coordinate System) *

[o | sal

o | wooy | s | @
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Create the 3D geometry

Create geometric parameters

-
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General data

B Geometry

=5

nd

-3 Domain
= Geometric tools

«5 Tral ¢ Edi{Create a new Geometric Parameter
B-C1 Geome| )
_____ L1 Geome &, Edit array ctrl-F
& New Geometric Parameter u -3 Mesh af Delete Supprimer
B3 Meshin :E Force delete IMaj-Supprimer
Mame of Parameter * B3 Mesh e
| E | ----- < Meshd  Selectal
B0 Mesh vl o ;
T o #-C1 Physics | Display PyFilix comiman
| | #-03 Solver  |RZ List
g g EOGtEDFOCf 2, Find usages
Algebraic expression for the parameter * 00
|095 5| P P ||f | B3 Extensions wf ¥ML export
. 0 wd Python export
; 7 THT export
G ok ][ canca JI[ ® | hS TXT &p
wd Excel export
wd Copy to cipboard
€~ Edit Geometric Parameter[E,RSHAFT, XAIM,XAIM_EXT, XCYL2 XGRXG G
Entities |Modiry al |E RSHAFT | XAIM YAIM_EXT | XBAG XCYL XCYL2 XGR XGR2 XGR3 XGR4 XGRS ZBAS ZGR H ZH2 ZZYA
= {5 Geometric Parameter
@ NAME * E RSHAFT | XAIM XAIM_EXT |XBAG XCYL XCYL2 XGR XGR2 XGR3 XGR4 XGRS 7BAS ZGR ZH ZH2 ZZYA
@ Comment Initial values
{® EXPRESSION * Initial values 0.55 3.3 41.8 45.1 49.5 41.25 55 40.7 35.2 33 22 16.5 48.4 21.45 11 319 5.5
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Create the 3D geometry

Create Points and transformation
o Import python file: ‘Create_Point_ CPM.py’

'R dl
| [ — & Choose the command file to open ﬁ * *
Look In: |3 Ciow_Pole BRENrAIE]:: F=| ‘ & o~ * .
L& 1
2 (3 ClawPoleMachine_3D_Casel . L ] - -
& geomeshbuit.FLU - .. [ ] hd i‘ .
— o * o s [
Q,JL‘ # Create_Point_CPM.py . -
= [En 10 o s o) L ] an"
' Fux3D_log_1.py - ‘ i
. e " -
- "
L
(X KW
Y - -t g
a e g * -
Fie Name: | Creste_Point_CPM.py | | . ‘ '] = »
Files of Type: | Python script files 'l . & L
| cancel |
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Create the 3D geometry

Create Lines and arcs

o Import python file: ‘Create_Lines_Arcs_CPM.py’

Bef-]a s & =2

F » B
& Choose the command file to open * L lé]

Look In: |1 Clow_Pole MREIANE =

» | & ClawPoleMachine_3D_Casel
L2 geomeshbuilt.FLU

I @ Create_Lines_Arcs_CPM.py

- Fqu3D bg py
< Flux3D_log_1.py

Fie Name: E reate_Lines_Arcs_CPM.py I \
Files of Type: | Python script files ,‘
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Create the 3D geometry

Build faces

b by % % 2| AN
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Create the 3D geometry

Build faces with “cover wire”

o Import python file: “Create_Faces_CoverWire_CPM_py”

B3 s& o )

r — =
&~ Choose the command file to open n

LookIn: [£3 Cow_Pole PR E AN E:: =

(3 ClawPoleMachine_3D_Casel
E & geomeshbuit.FLU

@ physbuit.FLU

@ Create_Faces_CoverWire_CPM.py]|
- Create_Lines_Arcs_CPM.py

' Create_Point_CPM.py
< Hux3D_log.py
“ Fux3D_log_1.py

[ = = = = = a4

File Name: ICreate Faces_CoverWire CPM.py | |
Fles of Type: |Pyﬂ'nnscnptliss 'J
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Create the 3D geometry

Build volumes

A S LR EAEEY
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Create the 3D geometry

Create infinite box

Er| General data

=& Geometry
Domain

#-C1 Physics

& New Infinite Box ﬁ
jte Bo:
iZCyhnder I ~
Cylinders sizes ue
Inner Radius 60 Lfih]
Quter Radius 75 Lfin]
Inner Size, Half Height 35 Lfih]
Outer Size, Half Height 50 L))

£ Edi

[Create a new Infinite Box [ &

Cancel || @ Picture ‘

& Edit array cwl-F
);o Dielate Supptirner
oo Set visible

=& Set Invisible

#-C3 Post proce

|5 Complete Infinite bosx |

+-C3 Tools
H-C3 Extensions

[2
[
-3 Solver
£
£
£

Select all

£ Display PyFlux command
e List
&), Find usages

oo AML export

ee Python export
oo TAT export

oo Excel export

<o Copy to clipboard

13
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-

& Complete Infinite box[Infinite... u

Building options for propagation *

[Add Volumes, Faces, Lines and Points -

Coordinates system of points creation *

| COORDSYS_XY_PLANE

~|[»

Periodicity == Associated link mesh *

|Add link mesh associated

ok cancel |||

® |
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[MEshl| Physics Disply View Selec

Mesh : mesh domain YT AN T — — ’

Data Tree — | [6raphic « Mesh paint ]
| General data - 0 »
= ceomery & Mesh line
& 5 Domain & Mesh generator 4
£ ee Infinite Box
i it " Relaxation 4
- i Periodicity £e Ecit cute
Mesh the device 1 symmet & Ecie aray & Shadow »
& Doman ¢, D -
Geometrcer L servepe %8 Assign mesh information 4
o eiEometric O 2 Clean al mesh information
D PrEs 4t structure mesh ’
. . g £ Display PyFiX commard .
|MESHY Physics Display View Selec 33 Post processing B And usages % Mesh ,
) £3Tooks VT U p
B Aided Mesh 4 O3 brgemsons | = 0L expart %) Mesh domain b1
o Python export
} < TXT export B Mesh dlements ’
B MeSh pOIHt 4 s Excel export 4 M h d f t »
# Mesh line » <o Copy to dpboard €sn cefec
8 skin depth computation
=& WMesh generator ’ i v P
" Relaxaton » =4 Delete meshing
. s m
& shadow 4
N _ ) ) € Mesh domain -
%5 Assign mesh information 4 [Automatc of volumes =—=—1
55 Clean 4l mesh information P g A ‘L‘
- Mesh of the lines. v‘
ad structure mesh »  Boundarymeshing of s facss Auﬂ‘
i £ Inthinal sashing of he faces 2%

Topological mesh faces regularization

Ay
A e
LY .

A AV
iy W

Mashing of inked faces.
Hodes ingerson

# Mesh ’ /V

Volume elements :

Humber of elements not evaluated 0 0%
Boundary meshing of the volumes ‘ Mumber of excellent cfuality elements @ 27.02 %
B M - Internal mashing of he volumes !A" Muwber of good quality elements : 40.24 %
st Mesh elem[Mesh the domain|  * PI—————
‘: Mesh the domain o msh e eaaten J.:Ea( HNunmber of average gquality elements 1 25.18 %
Mesh defect » i ) Murber of poor cquality elements : 7.58 %
9’4’%’"%“ I uality
& skin depth computation

i

PR

g
)
s
Sl VEN

Muwber of nodes : 8788

+# Delete meshing
#5 Check mesh Al-t1

Humber of line elements : 2II2

B
¥
g

Mumber of surface elements : 18831
Mumber of volume elements : 13809
Mesh order : 1st order
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Physics of the geometry

Create an application

Display View Select Tools Extensions Help

Geometry Mesh Physics

B2 efie »| Magretic Y Magneto Static 30 FY
Data Tree Electric I Steady State AC Magnetic 3D

= |General data Thermal W* Transient Ma ) SRR
Eh= Geometry Thermal Couplng ¥ i T
! A Mamain [Create a new Transient Magnetic 3D
-
& Edit Transient Magnetic 3D application u

Formulation Model \Coils Coefficient \ Transient initialization \ -

- Formulation model &7 Edit Transient Magnetic 3D application u
Automatic formulations - —

cApproximating functions iype for vector potential ——————————— Formulation Model ', Coils Coefficient | Transient initialization
|Nodal finite elements | e ofinitialization

Ilnitialized by static computation | |

- Approximation order for scalar variable

|Automatic '|

- Approximation order for vector variable

| Automatic -

Aok [[ appy [[ cance [[[ ® | |f
h -n_.
oK apply || cancel || @ I\
Click on OK - =
15
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Physics : create magnetic materials

Create material

16

Project Application Geometry Mesh Physics Parameter/Quant

B2~ =@ = ™% s alic
m

Data Tree

E+| General data

== Geometry

-3 Domain

-3 Geometric tools
-3 Geometric entities

LI Geometric defects
-3 Mesh
& Physics
-3 Domain
g Mall
o —
-3 Regif dFe CUIC Create a new M
B3 Non | Edit array ctlF
- € Mech i Delete Supprimer
®-£3 Flect ix e
i ”! Sub ake FOrce delete Maj-Supprimer

i g ;glrjgpe &8 Import from material manager

[
[
5-£3 Post prd Ak IMpart materia DAT
=00 Tools | Orient material for face region
B3 EXtensid g cyvient materil for volume region

T8 Mew B(H) 20 curve (Material)

Select al

Ei Display PyFlLx command
R List
% Find usages

wh XML export

e Python export
e THT export

e Excel export

b Copy to clipboard

& Edit Material[STEEL]

L, =

al ™

STEEL

i

B(H) :lJ(E) ', D(E} ', K(T) |, RCP(T) |, Mass density '
b ic property

& Eclit Materiall STEEL] . Am" =)
[l Magnetic property ‘r\éaTrngfmemalena\’ ‘
Isotropic spline saturation I " Comment
m : [ J
sl YAl (A ML) | El density value (T) B(H) |, J(E) " D(E) | K1) | RCP(T) | Mass density |
0.0 0.0
159.155 0.2252 [0l
206.9015 0.50026
318.31 R D 1 == <
477.465 1.1006
636.62 1.2358
795.775 1.311
1591.55 1.492
3183.1 1.609
4774.65 1.681
7957.75 1.77
15915.5 1.91
31831.0 2.025
47746.5 2.08
79577.5 2.16
159155.0 2.275
Isotropic analytic saturation + knee adjustment { arctg, 3 coef) equivalent model
[Sf_ox I| spy [[ conca [ ® [[rowe] |
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Physics : create magnetic materials

.
& Edit Material[SMCO5 119 127] ,’—‘&-‘L‘, e o
. | | ~
& Edit MaterialSMCO5_119.127] ..—‘L-L.. ]
reate materia & New Matera [
R — | ]] | Name of the material *
ly\éaun;epx;:m material * ] I B(HD\I(E)\ D(E) | K(T) | REP(T) |, Mass density | !
o property Comment
lc"""“”“ | 4 Uagnetic roperty
&7 New Material "
Linear magnet described by ihe Br module ~| =
B(HJ\J(EJ\D(E)\K(TJ\RCP(lt‘ Wass density | I Remanent fux density () E‘(H'\J“E’\D(E’\K(T’\RCF(T‘I "I | I
[CoPPER = 0.2 0] )
COPPER.
- - 050l | [l Relative B 8400 [0}
ommer ‘ - [1.052 [ o] EINME material o
| — =10 <1
12 . e
8(H) J(E) | DE) |, K(T) ', RCP(T) ' Mass density ', T EaT MatenasMCO5_118_127] '_‘.
iC prope; ”
Magnetic property
‘Lmear isotrapic € New Material * Comment
Relative permeability * Name of the material *
1 COPPER BH D(E) ' K(T) |, RCP(T) |, Mass density
Comment o |
Electrical property
B(H) JE),DIE) | KIT) | RCP(T) | Mass densiy | | 1sotropic resistivity
Electicel propery Resistity (Ohm.m) *
¥ Blecica property 5557
ISolropic resistivity
Resishly (Ohm m)*
1728
Al ok B[ cnce [ ® ][ Peture =
£ . )} || B
oy H o m‘ g H Peture ‘ ‘
L —
B ok I[ cnca Il ® 4
=
17 G ok | e [[_ @ Picture_|

[& ok T appy [ cancel
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Physics : create mechanical sets

Stator and rotor

Data Tree

€ Edit Mechanical setM5 STATOR] & L -

=| General data

&1 Geometry
l 3 Mesh

i Material

#r EIME material

3 Regions

3 Non meshed magnetic sources

o Ebdrt_
3 sub-sy £3 Edit Create a new Mechanical set

#-C31 Parameter| & Edit arra
H-C3 Solver !

+-(1 Post proce % Delete

4-£3 Tools 4 Force delete
#-C1 Extensions

[ e B B B

Chrl-F
Supprirmer

Maj-Supptirner

Select al

Display PyFlLx command
T List
& Find usages

g ¥ML export
Pyﬂﬂon axport

3 TAT export

3 Excel export

3 Copy to cipboard

D000

18

| cncel || ®

& Edit Mechanical set{MS_ROTOR] M [

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

| |
ommeni
|
[ Type of mechanical _
[Roaton aroung one s 1| & eait mechanical sets rorory WU 0 s
Ads | Kinematics |, Mechanical setname * |
Rotation Axis =
’VIRmatinn around one axis parallsl to Oz I v‘ jEoniment ]
Coordinate system * Type of
[z ~|[r] \Rmaﬂow -
Pivot point L EQUE QLA s fonemanes ||
First coordinate 0 i I |
Second coordinate 0 50l Imposed Speed | -
Third coordinate 0 [ 0] General | Internal " External stops |
Mechanical set sub-system | D | ol
Bl o a—
I o [0
o 1w || s [|_® |
Mechanical set sub-system
=
,,,,,,,,,, 10
[ ok [ appy || cancel | i
Click on OK L ' '
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Physics : volume regions

Volume
regions

Create volume regions

Data Tree

=\ General data

Ll
2

(3 Geometry

3 Mesh

2 Physics

3 Domain

whe Material

- #r EIME material

£+ Regions
= 3 Point region
- % Line region
- o Face region

- _)& Magr| & Edit
ekt b Edit array
3 Non mey Y
€ Mechani Celete
3 Electric (B Force delete

CrlE

Ctel-F
Supprimer

Maj-Supprimer

-] Sub-Sys

[

= [3 Solver Set visible
=3 Post proced  set Invisible
=3 Tools

# [3 Extensions

2
503 Parameter/{ ¥ Qrient material for volume region

My Assign coll conductor components to volume regions
Qrient wires to coll conductor regions (modify made)

Select al

£ Display PyFiux com
M List
&) Find Lsages

& XML export

& Python export
& TT export

& Excel export

& Copy to cipboard

19

=+ i Volume region

~~MAGNET_S
- RING_ROTOR

Bl rlntain lamn et

Type of region

Air or Vacuum
Air or Vacuum

Air or Vacuum

Magnetic non
conducting region
Magnetic non
conducting region
Air or Vacuum

Magnetic non
conducting region

Magnetic non
conducting region

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Material

XXXX
XXXX

XXXX
SMCO5_119 127

SMCO5_119 127

XXXX

STEEL

STEEL

Mechanical sets

MS_ Stator
MS_Stator

MS_Rotor
MS_Rotor

MS_Rotor

MS_ Stator

MS_ Stator

MS_Rotor
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Physics : volume regions

Affectation of the volumes to the volume regions

- Parameter/Quantity Solving Display View Select Took Extensions Help

2o Infinite box S RN AL S AR
i Periodicity

sl Symmetry

® Coman options

»
»
»
»

y U G D 00 @ #Jégi@ﬁ\'é: - [Z

b Material
ere EIVE Material
& Paint region
£ Line region
B Face region
& volume region
+2 Electric loop cut:
& Magnetic circuit cut
20 Electric terminal

[

& Non meshed coil
& Source magnetic field

€ Mechanical set

B Electrical components
21 Circuit

8 sub-system

I

“o? Assign regions to points

< Assign regions to ines

B Assign regions to faces (modification mode)
1 regic olumes (completion mode)

Assign region 1 lumes imodification modey
= ign regions to volumes (completi

regions to geometric entities
s Assign coil conductor components to regions

w

Qrient wires of call conductor regions

~ Assign terminals to solid condustors

@ Display arrows on magnet: ‘

£i% Delete Arrows 3 ] 307
% Check physics kP
£ Check circLit Al I

20
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Select the
volume region

-

.
& Assign regions to volumes (m... ﬁ
Volumes |I|

11
13 S
12 -]

| nFnTE [ ~[[»]
Aok I|| cancel ||| @

Click on OK
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D

=i

Physics : volume regions T ——— |
Volumes m
Affectation of the volumes to the volume regions & Assign regions to volumes (co., RS
] ) ) ) [ ol
& Assign regions to volumes {co...u & Assign regions to volumes (co...u Region Voumaho assign to Volumes * ) voumes
Volumes ] - MAGNET N ~|[»]
o : = + % o I e I © |
n = i
egion Yolumejto assign to Volumes *
WMAGNET S
&7 Assign regions to volumes (co...uu Cancel |H| @ ”
e rotomretrgssi * ) )
AR ssign to Volumes '||T| ReEgoT ooty s sign to Volumes * Vs m
AR WINDING ~|[ »] 6
|| oK ” Cancel | & Assign regions to volumes (g W- oncel |H| o ”
| Volumes
5 & Assign regions to volumes (co...g
Region Volume to assign to Volumes *
- "I"'d”""es RING ROTOR ~[[ ]
2 . ] cancd ||| ® |
%ﬁsign to Volumes * |I| -
ROTOR |
; - . Click on OK
Lok IH _ |H| - ” CLW POLE SNC E— ~|[»]
b
Aok Cancel || ® |

21
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Physics : volume regions

Magnets orientation

|Physics] Parameter/Quantity Solving Display View Select Tools Extensions Help

oo Infinte box A T
i Periodicity P i
sh SYmmetry 4

b, B B % 2. B . 08
® Domain options = < =

LR Mew

B Edit
< Edit array
nE Delete

eine ETVME Material
« Foint region g
£ Line region '

B B s ah

Chl-E
Chel-F

Supprimer

A Face region » | iE Force delete Maj-Supprimer

»
z Vel gy i Import view material manager

3
= Eleie leep eUi B Import material CAT

' i P
_)'g’ METgIETIE @l GLiE B Crient material for face region
2 Electric terminal ’
& Mon meshed col 4
@ Source magnetic field »
3 Mechanical set 4
B Blectrical compenerts »
1 Cirewit >
o8 SUb-system >
= Assign regions to geometric entities » |
uf 4
Assign coll conductor components to regions seometryFux3DVi
“ Orient wires of coil conductor regions 4
¥ Assign terminals to solid conductors y AL
FLUX3D_LZ

@ Display arrows on magnet 742
. . Ruild 1503

22
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-

&~ Qrient material for volume region

=)

Orient region's materials

|0rienti0n type | Coordinate sy...| Angle X coordinate  |Y coordinate

Z coordinate

E ISOTROPE
& CLaw_POLE_SMC
& RING_ROTCR

& MAGNET N
& MAGNET_S

= UNIDIRECTIONALMAGNETIZATION

Positive Radial |KYZ1 1] 0 1]

Negative Radial | fYZ1 0 0 0

AL oc J| oma [ & |

Save Project as:
GEMO_MESH_PHYSIC.FLU
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Physics : check physic

Check physic

jegin of physical check ...

“he final deriwvative of points defining the spline curve

lease, werify the properties of the material:
nid of physical check.
checkPhysic executed

23

STEEL

[IPhysics] Parameter/Quantity Solving Display  View
oo INfinite box

i Periodicity

s symmetry

& Domain options

v v v v

b Material
e ETVE Material

« Point region

< Line region

A Face region

& volume region

= Electric loop cut
o Magnetic cireuit cut
13 Electric terminal

v v v v v w v w v

& Non meshed col r
@ Source magnetc field

-

£ Mechanical set

B Electrical components
# Circuit

o Sub-system

2

- vy v w

-

Assign regions to geometric enttes

" Assign coll conductor components to regions
¥ orient wires of coll conductor regions

¥ Assign terminaks to soid conductars

v v v w

4 Check circu[Check physics Al

of material 5STEEL must be ecqual to Mud.

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Save Project as:

GEOM_MESH_PHYSIC.FLU

The final relative permeability iz escual to:

/\ ALTAIR
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Solving

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Create solving scenario to compute back EMF

Data Tree

= Graphic

= | General data

(3 Post process
(3 Tools
(3 Extensions

e e Bl e

(<

# EqCreate a new Solving Scenaro

5 Dekete
% Force delete

Supprimer

Maj-Supprimer

% Solve

“, MUt physic solving session (existing scenario)
Set Visble positons of free mechanical set
Set Invisible positions of free mechanical set

Maj5

Select al

N

£ Display PyFlux command
B List
& Find usages

B XML export

B Python export:
B THT export

B Excel export

B copy to clipboard
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&~ New Solving Scenario ..‘a"iih..‘....c " M

Name of the solving scenario *

| Comment | |
[ Distributed computing

cogging_torque

Control of transient state "l Control of parameters |
~Control type oftransient solving proce

) Control by time

| | # Control by position of mechanical set|Ms RoTOR _| 3
: Parameter control | List of resulting values |
B rInterval definition rIntervals table
| | Lower imit 0.0 Lower limit | Higher imi Method Values
Higher imit o |
Variation method Step value M
Step value 1l

Clear last interval

Click on OK

Elra)

Apply || Cancel JI| ® | |
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Solving

Create solving scenario to compute cogging torque

o Solving

Project Application Geometry Mesh Physics Parameter/Quantity

Display View Select Tools Extensions Help

LY -k

] ke 'y

B Solving scenario »

Data Tree

0% %

B | General data

B+ Geometry
== Domain
B+ e Infinite Box
- InfiniteBoxCylinderZ
- iy Periodicity
" sh Symmetry
-(@ Domain options
3 Geometric tools
3 Geometric entities
-4 Geometric defects
B3 Mesh
03 Physics
[0 Paramatar/Dnanting
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@ G

] Chack project before solving process alt-5

- N
B Delete results @_

4 Solving process options 3

5 Multi phiysic solving session (new scenario)
“y MUt physic solving session (existing scenario)

i Generate component for GOT-It coupling

1) Generate component for Portunus coupling

d\ Generate component for Matlab Simuiink coupling

124 Senerate component for Amesim coupling 4
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& Solve

& Solve I ﬂ‘

Solving : Solving

' Saving the praject
' Building data far solving
e Monovalue solving

+ Pretreating of the parametric step

e LOop for transient su\vmgl Step number 1 /91

' Pretreating hefore the main solving process
' Pre-computations
" Builting the tapologic matrix

¥ Integrating and assembling lingar parts

i Monlinear sotving [ Iteration 1100,

+ Integrating and assembling nonlinear parts

# Solving of the linear system

,,,E Computations after solving with Newton Raphson
Fostcomputations

Project saving

Solying Scenarin *

COGGING_TORQUE

Save solved project as *
2 Current project

i eom_mesh_phys_solved
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Post processing

Cogging torque

Graphic Curve Computation Advanced Display

BRI S

s lm @ o

£

by I

& New 2D curve (I/O parameter)

Name of 2D curve (/0 parameter) *
Cogging_torque| I

Comment

110 par onthe

X choice |Parameter name_Current value | Limit min | Limit max’
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ANGPOS_M5_... 0.0 90.0

Formula on ordinate

Region Circuit I]Mechanlcalset] |

TorqueElecMag(MS_ROTOR) |
.

EVOLUTIVECLRVEZD_|

/

| cancel || ®

[f] o

Editor of formula and
Mechanical set |
Mechanical set :[MS ROTOR - | slime
Internal torque- External torque.
Friction Spring Friction Spring
— —— Inertia Resistant Tnertia Resistant il
[Electromagnetic torguef i
Math ' Trigo | Vector & Complex | Constant | | 591! |
bs_||_san [ Moduo] ||__Cos 1[_sn [ moduo | [z[s][s] [Z][(]
“vn_ ] [t ||[substiute] [ vaid 1||(4l[sl[sl|=l[al
[ Exp | | valid || Trapez | | Trapez || Trapezper| F]
ValdiRix1<=x<=x2_~|[_vaidiR || |[(o][.][E]
User function
{ User Edit user function |
Expression
il
ll'o!\quesledhq o | New parameter
|I 0k I| Cancel Jl Clear J ‘<<QuanmyJ ‘ ® I ‘
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—
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