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Modeling and Analysis of the Tesla Model 3’s Electric Motor




BASIC MOTOR ANALYSIS (WITH FLUX)
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BASIC MOTOR ANALYSIS (WITH FLUX)

Periodic motor model design

Open the project “3D_TeslaModel3sMotor_PeriodicModel.slb”

Assembly Browser a

Name -~ e Material
= & Assembly
= @ 3d_teslamodeldsmotor_p

&P Ar_Magnet
- Air_Ratar
&P AirGap_Fixed
) AiGap_Rotating
&P coi a1
&P Coir2 ]
& oAl [
&P coi B1
& ol B2
&P coi B3 u
B CoiC 1
& coic2
&P coic3 ]
' Magnet_N_1 [ ]
&P Magnet_N_2 ]
& Magnet_5_1
& Wagnet S 2
&P Rotor u
D shett
&P Siding_Face
D stator n

@ (§ 3d_teslamodsldsmotor_p

&/ ¢/ 9w/ #/ 4

®

Periodic meshed motor model (with windings)
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BASIC PHYSICAL DESCRIPTION
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BASIC MOTOR ANALYSIS (WITH FLUX)
Basic Physical Description (4 @ s § e &G RO O

Import CAD Break Mesh Controls ~ Surface Mesh Tet Mesh Edit Solution Symmetry Periodicity Infinite Box Material Coil Conducter Magnet Motion Solve
Orientation

Geometry and Mesh Analysis

* Complete the Solution definition

* [Analysis] — [Edit Solution] ax

Name ~ @ Material
2 & Assembly

; < U 3 teslamodeldsmot.
+ Select all bodies 9 o
&) Air_Rotor
&) AiGap_Fixed
&) AirGap_Rotating @
& Coil_A1
& Coil A2 ]
& Coil A3 ]
&) Coil_B_1
& coil_B_2
&P il _B_3 ]
& cil_c_1
& Coil C_2
& Coil C 3
& Magnet N_1
&P Magnet_N_2
& Magnet_5_1
&) Magnet S 2
& Rotor [ ]
&) shait
&P Sliding_Face
& Stator [

Select all bodies

Solution

Name MoatorAnalysis
Solver Flux
Solution type Magnetostatics
Select bodies ace,Magnet _S_2.Magnet_S_1.Magnet_N_1
Domain Parameters
Domain D

Depth of domain 100mm

Aoply 0K Cancel
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BASIC MOTOR ANALYSIS (WITH FLUX)

Basic Physical Description

*  Define Symmetry
* [Analysis] — [Symmetry]

Define Symmetry [iiiiiiiiiiiiiiiiiiiiii O X
MName Symmetry_2

Geometrical Aspects of Symmetry:
Symmetry face B&10

Plane: XY
Offget type:  Translation on normal direction
COffzet: 0 mm

Physical Aspects of Symmetry:
Momal magnetic field
Io Tangential magnetic field I

Apply Ok Cancel

PHYIY IAHGTRTSOE

Import CAD Break Mesh Controls ~ Surface Mesh Tet Mesh Edit Solution Symmetry Periodicity Infinite Box Material Coil Conductor
Geometry and Mesh Analysis
Solution Browser *x
Name [ ]

= %L Solutions
= & MotorAnalysis
fﬁr Mesh
$L Type : Magnstostatics
=) P} Settings
B Result Request
= ¥ Loads and Constraints

lts

Select the bottom face as the symmetry face
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BASIC MOTOR ANALYSIS (WITH FLUX)
HSYI&

Basic Physical Description

* Define Periodicity

* [Analysis] — [Periodicity]

Define Periodicity i O X
Name Perodicity_3
Geometrical Aspects of Periodicity:

Perigdicity Type Rotation
Period first face 5601
Period second face 5583
Around axis: Z
Repetition number:  3.000000000000
Period angle: 120 deg

Period starting offset angle: 300 deg

Physical Aspects of Periadicity:

o

Even icyclic)

() Odd {anticyclic)

Apply Ok Cancel

Import CAD Break Mesh Controls ~ Surface Mesh

Geometry and Mesh

Select the periodic faces

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.
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Edit Solution  Symmetry Periodicity Irfirite Box Material  Col Conductor  Magnet Motion Solve
Orientation
Analysis
Solution Browser x
Name e

= ¥L Solutions

5 % MotorAnalysis

& Mesh

L Type : Magnetostatics
= P Ssttings

¥ Result Request

= % Loads and Constraints
0 symmety 2

Besufts

A

i
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BASIC MOTOR ANALYSIS (WITH

Basic Physical Description

import CAD

PHYIY 8 aF

Break

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

FLUX)

@ H"e ow

Mesh Controls ~ Surface Mesh Tet Mesh Edit Solution

Symmetry Periodicity Irfinite Box Material  Coil Conductor Olul.:‘gt];a Motion Solve
. - - Geometry and Mesh Analysis
* Define Infinite Box _ _ _
N.B.: this step might take several minutes.
* [Analysis] — [Infinity Box]
Create Infinite Box  2:iiiiiiiiiiiiiiiiin X Infinite box parameters
S Height 180 mm
Infinite Box name Infinite_Region1
Heght T Radius 166.5 mm
Radi 166.5
e & Number of elements
Intemal air box mesh parameters
© Nuber of clemerts Circular 13
Circular 13
" L Axial 11
Mesh size
16.3636 mm
Mumber of elements in extemal air box layer
2
Apply Ok Cancel
I
z
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BASIC MOTOR ANALYSIS (WITH FLUX)

Basic Physical Description

* Define Infinite Box

Solution Browser *

Mame e
= $L Solutions
= % MotorAnalysis
B Mesh
L Type - Magnetostatics
=] g'c Settings
B Resut Request @
= % Loads and Constraints
0 symmetry_2
% Periodicity_3
a Infinite_Region1
@ Results

10 |
&[uje @@ 7~ @ v(l_,x

Final analysis model (with infinite box)
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BASIC MOTOR ANALYSIS (WITH FLUX)

Basic Physical Description

* Define Materials

* Import materials

" Property Browser
8 9;‘2 ] -
Import
i Frr——— 3 B Materials
B P Reset Remembered Materls = @ Solid
ﬁ?;; Bpand ®® TESLA_M3_MAGNET
B T o ™ TESLA M3_STEEL
= % Fuid
> TESLA_M3_AIR
@ Muttiphase
@ Palymer
@ nanoFuidX
ﬁ Properties
EH Tables

...\ TeslaModel3sMotor_withEndWindings \ 3_SimLab \
11 TeslaModel3sMotor_MaterialList.xml
& n &2 PR
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BASIC MOTOR ANALYSIS (WITH FLUX)

Basic Physical Description

* Define Materials

« Stator and Rotor bodies

Assembly Browser a x

Name ~ e Material
= & Assembly

= @ 3d_teslamodel3smotor_p
- Air_Magnet
&P Ar_Rotor
&) AiGap_Fixed
&P AiGap_Rotating @
& oA
&P Coil A2 ]
= RN ]
&P coi B1
& coi B2
&P coi B3 ]
& caic
&P coiC 2
& coica ]
&P Infinite_Region1_Inner
E‘i Infiritz_Region1_Out— [l
&P Magnet_N_1 ]
' Magnet_N_2 [ |
&P Magnet_5_1

Magnet_S_2
& Rotor W TESLA M3 STEEL |
Select both rotor st

and stator bodies [eet= .

™ BF 3d_teslamodel3smotor_p TESLA_M3_AIR
| TESLA_M3 MAGNET.
LIES]

A

I
i
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BASIC MOTOR ANALYSIS (WITH FLUX)

Basic Physical Description

* Define Materials

* Magnet bodies

Assembly Browser Q x

Name A @ Material
= &y Assembly

= 3d_teslamodel3smotor_p
&P Ar_Magnet
& Ar_Rotor
&P 2rGap_Fixed
&) AiGap_Rotating @
&P coil_a 1
&P Coiln 2 ]
D oAz ]
&P coil B_1
& Coil B2
& coi g3 ]
&P coilC_1
& ol c2
& coic 3 n
&P Infinite_Region1_Inner
&) Irfinite_Region1_ Ot [l

Magnet_N_1 M TESLA_M3_MAGNET

: &P Magnet N_2 B TESLA_M3 MAGNET

Select all magnet bodies |g .- il
| &P Magnet 52 TESLA_M3_MAGNET
& Rotor B TESLA_M3_STEEL
D shatt
&P Siding_Face
& stator W TESLA_M3_STEEL
@ (§ 3d_teslamodsl3smotor_p

13 /\ ALTAIR




BASIC MOTOR ANALYSIS (WITH FLUX)

Basic Physical Description

* Define Materials
* Air bodies

Assembly Browser

Nams
o § Assembly

~ @  Materal

J @ 2d_teslamodel3smotor_p_

&) Air_Magnet

&P Air_Rotor

& AirGap_Fixed
&) AiGap_Rotating

Select all air bodies

& Coil_A_1
B coil A 2 "]
&P coil_A3 ]

14

e}

& Coil_B_1
& coil B 2
& Coil_B_3 ]
& coil 1
& coilC 2

& coil_C_3 ]
&) Infinite_Region1_Inner
&P infinte_Region1_Out- Il
EJ Magnet_N_1 ]
&P Magnet_N_2 [ ]
&P Magret_S_1

EJ Magnet 5 2

TESLA_M3_MAGNET
TESLA |
TESLA_M3_MAGNET
TESLA_M3_MAGNET

29 Rotor B TESLA_M3_STEEL
&) Shaft
B Sliding_Face

=] |

b 3d_teslamodel3smotor_p.
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Hide H
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T Delete

Select Features
Select Adjacent »
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I Material > Create New Material

Create >
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I TESLA_M3_AIR
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BASIC MOTOR ANALYSIS (WITH FLUX)

Basic Physical Description

* Define Materials

* Final material definition list

Assembly Browser Q x
Hame ~ @  Materal
= & Assembly
= #F 2d_teslamodel3smotor_p_

&P Air_Magnet TESLA_M3_AIR
&P Air_Rotor TESLA_M3_AIR
B rirGap_Fixed TESLA_M3_AIR
&P AirGap_Rotating TESLA_M3_AIR @
&P coi A1 TESLA_M3_AIR
&P Coi A2 W TESLA_M3_AR
& coi a3 W TESLA_M3_AR
&P coiB1 TESLA_M3_AIR
& coi B2 TESLA_M3_AR
&P ol B3 B TESLA M3_AR
& caic TESLA_M3_AIR
& coic 2 TESLA_M3_AIR
& coica B TESLA_M3_AR

&P Infinite_Region1_Inner
&P nfinite_Region1_Out_ Il

&P Magnet_N_1 B TESLA_M3_MAGNET
&P Magret N_2 W TESLA_M3_MAGNET
&P Magnet 51 TESLA_M3_MAGNET
&P Magnet 52 TESLA_M3_MAGNET
&P Rotor B TESLA_M3_STEEL
&P shatt TESLA_M3_AIR

&P siding_Face TESLA_M3_AIR

&P Stator B TESLA_M3_STEEL

@ @ 3d_teslamodelJsmotor_p

15 J\ ALTAIR
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BASIC MOTOR ANALYSIS (WITH FLUX)
Basic Physical Description = 4 @ \5 @ ¢ @ Q&G @; ®

7]

Qo &

import CAD Bresk  Mesh Controls  Suface Mesh  Tet Mesh Edt Solution  Symmety  Perodioty Infine Box Material  Coil Conductor | Magnet Motion Solve
. Geometry and Mesh Analysis
* DefineM t
erine vMagne
* [Anal - [M t
[Analysis agne
Assembly Browser a x
Mame A @  Material
= & Assembly Magnet
= @ 2d_tesdamodel3smotor p_ i
- N Magnet_Orientation_5
D Ar_Magnet TESLA_M3_AIR e 2onet Oneriation..
B & Roor TESLA M3 AR Select magnet bodies Magnet_N_1
& ArGap_Fired TESLA_M3_AIR Magnet Orientation
&P ArGap_Rotating TESLA_M3_AIR © Unidirectional Define/Madify Orientation...
&P coi_at TESLA_M3_AIR Orientation unit vector
&P coi_r 2 B TESLA_M3 AR X Dmm
&P coin3 W TESLA_M3_AR Y Omm
& coi B TESLA_M3_AIR z Dmm
& coi B2 TESLA_M3_AIR Radial /Othoradial | Radial cutwards
& coi B3 B TESLA_M3_AR
&P coiC 1 TESLA_M3_AIR
& coic2 TESLA_M3_AIR b
&P coiC3 B TESLA M3 AR
Select one of the s por
) & Magnet_N_1 W TESLA_M3_MAGNET .
magnet bodies Vagnet_N_2 B TESLA M3 MAGNET ’
&P Magnet_5_1 TESLA_M3_MAGNET N
&P Magnet S 2 TESLA_M3_MAGNET -
& Rotor B TESLA_M3_STEEL
&P st TESLA_M3_AIR Aonly & Excel
&P Siding_Face TESLA M2 AR
D stator W TESLA_M3_STEEL
® & 3d_teslamodel3smotor_p

16 J\ ALTAIR
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BASIC MOTOR ANALYSIS (WITH FLUX)

Basic Physical Description

* Define Magnet

* [Analysis] — [Magnet]

HSYIe

import CAD

» Define the orientation (Unidirectional — Along line)

Magnet
Name:
Select magnet bodies
Magnet Orientation
© Unidirectional

Oriertation unit vector
X

z
Radial / Orthoradial
Selet

Axis unit vector

findrical face

Axis point
X

Apply

Magnet_Orentation_5
Magnet_N_1

Define/Modify Orientation ...

0mm
0 mm
0mm

Radial outwards

0 mm
0 mm

0 mm

0 mm
0 mm

0 mm

Ok Cancel

Define Orientation
Select
Pemendicularto face
AMlong 2 vertices
Along X axis
Along Y axis
Along Z axis

Reverse orientation

Ok Cancel

Bresk  Mesh Controls  Suface Mesh  Tet Mesh Edit Soltion  Symmetry Perodicty Ifinite Box

Geomety and Mesh
—

- -
- -~
- &
—
e
- -
-
- - )
-
-
- -
-
- - i
-
-
-

S Q&G awR

17

Select the line (reverse the direction if necessary.)

1

Material Coil Conducter Magnet Motion

Analysis

J\ ALTAIR
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Solve
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BASIC MOTOR ANALYSIS (WITH FLUX)

Basic Physical Description

Define Magnet
* [Analysis] — [Magnet]

« Final magnet orientation

’\ﬂﬂ

18 Y\\f

~ =]
( s B
g’ !
E
Import CAD Break Mesh Controls ~ Surface Mesh Tet Mesh Edit Solution Symmetry Periodicity Infinite Box Material Coil Conducter
Geometry and Mesh Analysis

5
N
Magnet

MMMMM
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BASIC MOTOR ANALYSIS (WITH FLUX)

Basic Physical Description

* Define Motion

* [Analysis] — [Motion]

Assembly Browser

Name

Select all the
motion bodies

19

A @ Material

TESLA_M3_AR

TESLA_M3_AIR

TESLA_M3_AR
TESLA_M3_AIR

&P Coil A2
&P Coil A3
&P coil B
& coil B 2
& coil B3
& coiic
& coilc2
& cic3

&P Infinte_Region’_Inner

TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR

Infirite_Region1_Out_ [l

& Magnet N_1 W TESLA_M3_MAGNET
& Magnet N 2 W TESLA_M3_MAGNET
&P Magret S 1 TESLA_M3_MAGNET
& Magnet S 2 TESLA_M3_MAGNET
& Rotor W TESLA_M3_STEEL
&P shait TESLA_M3_AIR
&P Sliding_Face TESLA_M3_AIR

B TESLA_M3_STEEL

o

l“t“\

o HYI&

import CAD

=
W~
TAVAVAS

l

&
W

i
o

Mesh Controls ~ Surface Mesh

T
71
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QONYEG &Y 9 e

Edt Solution  Symmetry Perodioty  Infinite Box Material  Coil Conductor  Magnet Motion

Analysis

Define Motion  ::::

Name Motion_§
| Sstect bodies _1_5_2 Rotor,Sheft Sliding_Face |

Multistatic Mation Type:
Translation

I Define/Modify Axis I

Airtype Sliding airgap v

Apply Ok Cancel

Straight Y axis
2 vertices © Zaxis

At model center
Reverse axis
Offset Auis:
© Tovertex

Arc center

Ok Cancel

/\ ALTAIR
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BASIC MOTOR ANALYSIS (WITH FLUX)

Basic Physical Description

20

Finish basic physical description

Check Model Browser

Assembly Browser

Solution Browser

Assembly Browser

Name
= & Assembly

= @ 3d_teslamodel3smotor_p__

' Air_Magnet
' Air_Rotor
' AirGap _Fixed

' AirGap_Rotating

&P Coil A1
B Coil A2
[~ R
&P Coi_B_1
&P coi_B_2
&P Coi B3
& CoiC_1
& coiiC 2
&P coiC 3

:_F Infinite_Region1_Inner

&P Infinite_Region1_Out [l

' Magnet_N_1
' Magnet_N_2
' Magnet_5_1
' Magnet_S_2
' Rotor

EP shait

' Sliding_Face

' Stator

M & 3d_teslamodel 3smotor_p.

&) &

of

7]

Matenial

TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_AIR

TESLA_M3_MAGNET
TESLA_M3_MAGNET
TESLA_M3_MAGNET
TESLA_M3_MAGNET
TESLA_M3_STEEL
TESLA_M3_AIR
TESLA_M3_AIR
TESLA_M3_STEEL

Y 4K

x
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Solution Browser

MName

= L Soltions

=l % MotorAnalysis

@' Mesh

\\,1 Type : Magnetostatics

= %L Settings

@ Result Request
=} Loads and Constraints

O Symmetry_2

% Periodicity_3

a Infinite_Region1

@- Magnet_Orientation_5

@- Magnet_Orientation_6

@- Magnet_Orientation_7

@- Magnet_Orientation_8

] Motion_%
&) Results

@ 9w s & )\ ALTAIR



BASIC MOTOR ANALYSIS (WITH FLUX)

Basic Physical Description

« Save the project [File] — [Save]

« Save the project as “MotorAnalysis_0_ BasicPhysics.slIb”

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

File | View Soltions Sketch MS3D Workflow Geometry Mesh  Analysis A, Save As ? »
[ New Becentjtilen Lockin: | E:\SimLab\SimLab_Plux\TeslaMode_Windings\3_Smlab\Matornahss ¥| & © @ @ [ [F
ﬁ Open 1 3D_TeslaModel3sMotor_1_BasicGeometr_ = -
2 MotorAnalysis_? CurentTest_Sohedsb = By Computer | Name / [see [mee o
Open Recent » | 3 3D_TeslaModel3sMotor_PeriodicModel_ = huang
Import... » | 4 MotorAnalysis_2_CumentTest slb =
5 MotorAnalysis_2_CurentTest.slb =
FDM ¥ | & 3D_TeslaModel3sMotor 5 BasicPhysics.
o o 7  MotorAnalysis_1_CoggingTorque_Solved_. 4
& 3D TeslaModel3sMotor_PerodicModel_. 5
H Save 3  MotorAnalysis_1_Coagging Torgue slb =

3D_TeslaModel3sMotor_4_B_PeriodicMo_

3D_TeslaModel3sMotor_4_A_PeriodicWi_ =
@ Camera 3D_TeslaModel3sMotor_d_A_PeriodicWi_ =
3D_TeslaModel3sMotor_3_B_FulModel. =

Close -
- 3D_TeslaModel3eMotor_3_FullMotorMes . = |
Help » 3D_TeslaModel3sMotor_3_A_FulModel s_ = | a
Licensing | IFlIe name: |Matorﬂnalysls_ﬂ_BaswcPhyswcs I

Save

Preferences . Files of type: [Simiab Database("sh’)

&

;I Cancel |

21
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ANALYSIS 1: COGGING TORQUE
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BASIC MOTOR ANALYSIS (WITH FLUX)

Analysis 1: Cogging Torque

* Define solving parameters
* Motion parameters

« Change the solution name to
“CoggingTorque”

* Double click on the solution and
modify parameter setting

Motion parameters Value
Control Type Multivalues

Lower limit 0 deg
Higher limit 6.66664 deg
Step value 0.16666 deg

23

Solution Browser

= Y‘.’ Solutions

|7 & :MotorAnalysis

& Mesh
W Type : Magnetostatics
= %L Settings

% Result Request

=} Loads and Constraints

ﬂ Symmetry_2

% Periodicity_3

& Infinite_Region1

@- Magnet_Orientation_5
@- Magnet_Orientation_6
'@- Magnet_Orientation_7
@- Magnet_Orientation_8
L] Motion_9

& Resuits

&
&
&)

©

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

TalrfTy 98858508550550050505055550525050555005550508 £
Name Cogging Torque]
Solver Flux
Solution type Magnetostatics
Select bodies Rotar, Stator, Shaft, Sliding_Face Magnet_S5_2

Domain Parameters:
L D

Motion parameters:

Control Type Multivalues
Lowerlimit |0 deg
Higher limit | 6.66664 deg
Step value | 0.16666 deg

Aoply

Cancel

J\ ALTAIR
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BASIC MOTOR ANALYSIS (WITH FLUX)
Analysis 1: Cogging Torque

« Save the project before solving ([File] — [Save])

« Save the project as “MotorAnalysis_1_CoggingTorque.slb”

File | View Soltions Sketch MS3D Workflow Geometry Mesh  Analysis A, Save As ? x
[ New Becentjtilen Lockin: | E:\SimLab\SimLab_Plux\TeslaMode_Windings\3_Smlab\Matornahss ¥| & © @ @ [ [F
ﬁ Open 1 3D_TeslaModel3sMotor_1_BasicGeometr_ = -
2 MotorAnalysis_? CurentTest_Sohedsb = By Computer | Name / [see [mee o
Open Recent » | 3 3D_TeslaModel3sMotor_PeriodicModel_ = huang A, Motornalysis_0_BasicPhysics.slb B4 _MiB sbFle 2
Import... » | 4 MotorAnalysis_2_CumentTest slb =
5 MotorAnalysis_2_CurentTest.slb =
FDM ¥ | & 3D_TeslaModel3sMotor 5 BasicPhysics.
o o 7  MotorAnalysis_1_CoggingTorque_Solved_. 4
& 3D TeslaModel3sMotor_PerodicModel_. 5
H Save 5  MotorAnalysis_1_Cogging Torque slb =

3D_TeslaModel3sMotor_4_B_PeriodicMo_

3D_TeslaModel3sMotor_4_A_PeriodicWi_ =
@ Camera 3D_TeslaModel3sMotor_d_A_PeriodicWi_ =
3D_TeslaModel3sMotor_3_B_FulModel. =

- 3D_TeslaModel3eMotor_3_FullMotorMes . = |
Help > 3D_TeslaModel3sMotor_3_A_FulModel s_ = < [ B

Licensing | I File name: |Matorﬂnalyslsj_CagglngToruue I
| Files of type: [Simiah Database(*sb") =] Cancd |

Preferences ...

&
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BASIC MOTOR ANALYSIS (WITH FLUX)
Analysis 1: Cogging Torque

« Solve the project

Right click on the “Solutions” and select the solving folder for Flux

Solution Browser x

. Browser working directory X
Name [ 3]

- « v 1~| <« TeslaMedel3sMetor_withEndWindings > 1_Flux > FluxSolved | v o £ Search FluxSelved
3 BL Soiions Create Soltion |
< % Cogdi  Solion Folder » | Cument : Selected Folder  » Organize ¥ New folder =~ @
Me fx ~
\\ﬁ;"r fx Parameters Setto Seratch Folder 23 Dropbor A Meme Date modified Type Size
*= VW Delee Setto Database Folder &
2 B se ! . Ne items match your search
Expand Set to Selected Folder @ OneDrive - Altair | o items match your search.
-
Y Collapse:
2 e [ This PC
2 0 ..Colese Paid ==
4 ——— 8 30 Objects
Periodicity_3
= Deskto
ﬁ Infinite_Region1 = F
. Magnet_Oriertation_5 5] Documents
@ Magnet_Oriertation_6 4 Downloads
. Magnet_Oriertation_7 B Music
& Magnet_Orientation_8 & Pictures
% Motion_9 E Videos
@ Results

ystem (Ci)

= Data (D2

= Storage (E)

v

Folder: | FluxSolved

Select Folder Cancel
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BASIC MOTOR ANALYSIS (WITH FLUX)

Analysis 1: Cogging Torque * ©

Magnet

HIIY SA1G& @R

Import CAD Break Mesh Controls ~ Surface Mesh Tet Mesh Edit Solution Symmetry Periodicity Infinite Box Material Coil Conducter Motion

Orientation

=

Solve

Geometry and Mesh Analysis
°

Solve the project

Solution time: about 3.5 hours

[Analysis] — [Solve]

Fla Vew

Schmons  Sketch MSI0Woddow Geomery Mesh Anshwir Reds Advanced bmped  Aucmaton  Edensons

PHLYIY RAHEGN

Mesh Cortros  Suface Mesh

q@®m

e

@'@@Wﬁ$*@4

Inpert CAD

Tet Mesh Edit Solution Symmetry Periodicty Irfinks Bax Maderial Cal Conducior Iso Sudace XY Pt Solver Help
Geomatry and Mash Analas Resuity Help
- e e Sy svee
A @ Matesa Componert- 8~ Reautart
e
18427 mil ] ¥
b- 16593 miT =
" @
—
n 1106.2 miT
n
: e
—
]
——
n
- —
e
- .
|
L
]
|
n
2 n
@ sTaTOR
z
Y f X
) i -
T AL - el RV Sl I
Output Window x
26 Exported Uit System : MKS (mkg N 5)
[ — PR TapS =@MI@®rH 2l L ko AL | A| R
Sallution : Completed salving "CoggingTarque”, DataBase 1 MotorAnalyss_1_Coggng Torque s
Selectonfiter - Bocy Court -0 MMKS fmm kg N C s =
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BASIC MOTOR ANALYSIS (WITH FLUX)
Analysis 1: Cogging Torque

« Save the solved project ([File] — [Save])

» Save the project as “MotorAnalysis_1_CoggingTorque_Solved.slb”

File | View Soltions Sketch MS3D Workflow Geometry Mesh  Analysis A, Save As ? »
[ New Recent Files | Lookin: [ E\SimLab\SimLab_Flux\TeslaMode_Windings\3_SmLab\Matortralysis ~| @ © © £ [ [E
ﬁ Open 1 3D_TeslaModel3sMotor_1_BasicGeometr_ = -
2 MotorAnalysis_? CurentTest_Sohedsb = | | Wy Computer | Mame / [see [mee o
Open Recent » |3 3D_TeslaModel3sMator_PeriodicModel . = | lhuang A MotorAnalysis_0_BasicPhysics sl B4_MB shFle 2|
mport... » | 4 MotorAnalysis_2_CurentTest slb = AL MotorAnalysis_1_Cogging Torque slb 84_MB sbFle 2|
5 MotorAnalysis_2_CurentTest.slb =
FDM ¥ | & 3D_TeslaModel3sMotor 5 BasicPhysics.
o o 7  MotorAnalysis_1_CoggingTorque_Solved_. 4
& 3D TeslaModel3sMotor_PerodicModel_. 5
H Save 3  MotorAnalysis_1_Coagging Torgue slb =

3D_TeslaModel3sMotor_4_B_PeriodicMo_

3D_TeslaModel3sMotor_4_A_PeriodicWi_ =
@ Camera 3D_TeslaModel3sMotor_d_A_PeriodicWi_ =
3D_TeslaModel3sMotor_3_B_FulModel. =

- 3D_TeslaModel3eMotor_3_FullMotorMes . = |
Help > 3D_TeslaModel3sMotor_3_A_FulModel s_ = < [ B

Licensing | I File name: |Matorﬂnalyslsj_CagglngToruue_SoI\fed I
| Files of type: [Simiah Database(*sb") =] Cancd |

Preferences ...

&
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BASIC MOTOR ANALYSIS (WITH FLUX)

File View Solutions Sketch Geometry Mesh  Analysis

Analysis 1: Cogging Torque
asi Plot Cn;ateScenE

Home Report

* Motor electromagnetic simulation: post-processing
° Curve plot: Cogging torque 2D Plot _X
o [ResultS] - [Plot] Componert lelk ELTORQ_MOTION_9 (N.m)Vs ANGPOS_MOTION_9 (deg)
| Select “FELTROQ_MOTION_9”
/
New Plot | | Import Plot | Export Plot | Save Plot || Clear Plot || Show Plot ‘ : ANéF‘US,MUT‘UNJ (Adsg)
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BASIC MOTOR ANALYSIS (WITH FLUX)
Analysis 1: Cogging Torque

* Motor electromagnetic simulation: post-processing

* Open the solved Flux project = =05 “ i a ie 055 Tea  « unnssy
5 e gi?:c'e.- BB R (70 HE O B “-ﬁ“;i'\%“ﬂ%kh'ﬁ n

Solution Browser x — | xsovmu w0 vacom
ISO_‘VAL_W_VACUW T i Magnetic flux density /
Name e 2.119 | 7 { Vector in T

= $L Solutions
= % CoggingTorque
& Mesh
L Type : Magnetostatics
= ¥ Settings
B Resutt Request
= X Loads and Constraints
0 Symmety 2
By Periodicity_3
& Irfinte_Region
@ Magnet_Orentation_5
@ Magnet_Orentation_6
@ Magnet_Orertation_7
@ Magnet_Orertation_8
& Motion_9

@ Resits
Display
View in Flux
oo
View 2D Plot
Open Resutts Folder

/ Vector in T

Magnetic flux density

Update
Update (Remate Salve)

omputation step &
os yomon 3 W 6 sseet ] = . | ’ Save properves

State of the curent computason step i
 Carecy soved T

5.
Select the step | Pyfhux Command - *ii

=~
E-F|
(] =
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BASIC MOTOR ANALYSIS (WITH FLUX)
Analysis 2: Current Test

* Open SimLab project with basic physical description
* Open the project [File] — [Open]
* Open the project “MotorAnalysis_0_BasicPhysics.slb”

File | View Soldtions Sketch Geometry Mesh Analysis  Resuts  Optimiz . Open SLB File x
D New Recent Files | N < TeslaM, - wi gs > 3Simlab 5 M ysi NI O Search MotorAnalysis
1  MotorAnalysis_1_Cogging Torque_Solved. =
ﬁ Open... - o - gg_ 4 oraue— Organize = Newfolder =- m 0
2 MotorAnalysis_1_Cogging Torque slb = .
Open Recent 13 3 3D TeslaModel3sMotor 2 BasicPhysics_ = P Name Date modified Type Size
e » | 4 3D_TeslaModel3sMotor_1_GeoMesh sb = MoterAnalysis_1_CoggingTorque_Solved Solution ~ 2022-04-13 18:18 File folder
5 3D_TeslaModel3sMator_without Skew xm_ == ~ W hispC . MotorAnalysis_0_BasicPhysics.slb 04-12 11:58 SimLab DataBase ... 86,935 KB
LB ¥ | & 3D_TeslaModel3Motor_2_PhysicsDefine_ = ? M Desiop . Motoranalysis_1_CoggingTorque.slb Simlab DataBase 25,936 KB
Export » 1 3D_TeslaModel3Motor_2_PhysicsDefine_ = > & Documents L, MotorAnalysis_1_CoggingTorque Solved slb SimLab DataBase 185,287 KB
8 3D_TeslaModel3Motor_2_PhysicsDefine. = » L Downloads
Save 5 3D _TeslaModel3Motor_2_PhysicsDefine_ = s @ Music
3D_TeslaModel3Motor_2_PhysicsDefine_. ==
Save fs... > 1A Pictures
Back EMF_MNoUnits_1_PhyDef slb =
@ Camera BackEMF_NoUnits slb = > 3 Videos
Back EMF_Units slb = > 5 System (C)
Close
Laminations_Sq.x_t M > = Data (D)
Help > Back EMF_Units_1_PhyDef slb H 5w Storage (E]
Licensing
File name: | MotorAnalysis_0_BasicPhysics.slb v| Simlab DataBase("slb") v

Preferences ...

g
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BASIC MOTOR ANALYSIS (WITH FLUX)

Analysis 2: Current Test

* Define solving parameters
* Motion parameters

« Change the solution name to
“CurrentTest”

* Double click on the solution and
modify parameter setting

Motion parameters Value
Control Type Multivalues
Lower limit 0 deg
Higher limit 90 deg
Step value 3 deg

32

Solution Browser

= \".' Solutions

|7 & :MotorAnalysis

& Mesh
3\.! Type : Magnetostatics
= BL settings

% Result Request

=} Loads and Constraints

ﬂ Symmetry_2

% Periodicity_3

& Infinite_Region1

@- Magnet_Orientation_5
@- Magnet_Orientation_6
'@- Magnet_Orientation_7
@- Magnet_Orientation_8
L] Motion_9

& Resuits

&
Q
&

©

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

TalrfTy 98858508530555050505055550525050555005550508 £
I MName Current Test I

Solver Flux

Solution type Magnetostatics

Select bodies Rotar, Stator, Shaft, Sliding_Face Magnet_S_2

Domain Parameters:
L D

Motion parameters:
Control Type Multivalues v
Lowerlimit |0 deg
Higher limt |90 deg
Stepvalue | 3deg

Apply oK Cancel
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BASIC MOTOR ANALYSIS (WITH FLUX)

Analysis 2: Current Test (" 4 @ g S @ ﬁ r%%gy @” @m @ @ © 5;3

import CAD Bresk  Mesh Controls  Suface Mesh  Tet Mesh Edt Solution  Symmetry Periodioty

Geometry and Mesh

 Define Coil Conductor
* [Analysis] — [Coil Conductor]

« Current expression

Infinite Box

Terms Expression
11 -|_PEAK*Sin(THETA*_IM_PN/2*Pi()/180+CTRL_ANGLE*Pi()/180)
12 -|_PEAK*Sin(THETA*_IM_PN/2*Pi()/180+CTRL_ANGLE*Pi()/180-2*Pi()/3)
13 -I_PEAK*SIin(THETA*_IM_PN/2*Pi()/180+CTRL_ANGLE*Pi()/180-4*Pi()/3)

|_PEAK I_RMS*Sqrt(2)

I_RMS 156.443

THETA 0.0

CTRL_ANGLE 0.0

33

Anal

Coil Conductor Magnet Motion Solve

Iysis

Terms Value
Turns 5
PhaseA 0

PhaseB 191600 mA
PhaseC -191600 mA

Simplified current values
(for test)

J\ ALTAIR
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BASIC MOTOR ANALYSIS (WITH FLUX

File View Solutions Sketch eometry  Mesh  Analysis  Results  Advan Inspect  Automation
Analysis 2: Current Test  + P . . s
N [u)in) g, N . N 4
— =
. - Files Measure Move Material Edit Solution Coordinate Symmetry Periodicity Infinite Box Magnet Non-Me_shed Imposed _Current Shed
« Define Coil Conductor = |
Home Froperty Magnetostatic Loads

* [Analysis] — [Imposed Current coil]

« Example: Coil_Conductor A 1

Coil Conductor  Diiliiiiliiiiiiiiiiiiiiniiiiiini @ X

Select the body Name Coil_Conductor_A_1

Coil A 1 Select body Coi_A_1

—— Number of tums 5

. Current Vall -
Define the number of turns as 5, u|va|ue = o]

Current Va/ue as o mAy Conductors connection | Allin parallel -

ConneCtlon type as Current oriertation Extemnal terminals -

“AI’ in para’le,” Input terminal faces

Cutput terminal faces

Apply Ch Cancel

e

i
i
|
!
b
I\
b

P.S.: current value for Phase B bodies is
191600 mA, for Phase c bodies is 191600 mA

e

e
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BASIC MOTOR ANALYSIS (WITH FLUX)

File View Solutions Sketch Geometry Mesh Analysis  Resultis  Advanced Inspect  Automation

Analysis 2: Current Test *@W ﬁlﬁ @ @ J\ a ‘%El 0@ @ . S@N 7

. Define Coil Conductor ™ MHm Move PM:; ESokiion  Coodnte  Symey  Peiodcly Ifnte Box Mmao;gi:d mpessdCurent | Shoa
* [Analysis] — [Imposed Current Coil] ol e
« Example: Coil_Conductor_A_1 — BAL
- Vo
» Define input and output terminals P, — ot

Current orientation Extemnal terminals
Input terminal faces | 17226
IOutput temminal faces | 17204

Coil Condugtor :oiifiiiiiiiiiiiiiiiiiiiiiiiiiii & X

MName Coil_Conductor_A_1
Select body Coil_A_1 Apply Ok Cancel
Number of tums 5
Cument Value v
Value 0mA Select the output face
Conductors connection  Allin parallel -
Cument orientation Extemial terminals v
I Input terminal faces 17226 I

Output terminal faces

Apply Ok Cancel

Select the input face
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BASIC MOTOR ANALYSIS (WITH FLUX)

Analysis 2: Current Test

* Define Coil Conductor
* [Analysis] — [Imposed Current Coil]

* Final Coil Conductor list

Solution Browser

1= L Solutions
2 & CurrentTest
@ Mesh
L Type : Magnetostatics
1= B Seftings

I

<]
</

Cr

36
&[ul]e @@ ~ Q-
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BASIC MOTOR ANALYSIS (WITH FLUX)
Analysis 2: Current Test

37

File | View Solutions Sketch MS3D Workflow

3D_TeslaModel3sMotor_1_BasicGeometr_
MotorAnalysis_2_Curment Test_Solved slh
3D_TeslaModel3sMotor_PeriodicModel _
MotorAnalysiz_2_Cument Test.slb
MotorAnalysis_2_Cument Test.slb
3D_TeslaModel3sMotor_5_BasicPhysics.
MotorAnalysis_1_Cogging Torque_Solved .
30_TeslaModel3sMotor_PeriodicModel __

D New Recent Fles
£ open !
2
Open Recent LAY
Impart... » | 4
5
FDM L
7
Export |
8
Save g

ﬁ Camera

Close

Help >

Licensing

MotorAnalysis_1_Cogging Torque slb
30_TeslaModel3sMotor_4_B_PeriodicMa_
3D_TeslaModel3sMotor_4_A_PeriodicWi
3D_TeslaModel3sMotor_4_A_PeriodicWi
3D_TeslaModel3sMotor_3_B_FulModel
3D_TeslaModel3eMotor_3_FullMatorMes_
3D _TeslaModel3sMotor_3_A_FulModel s

Preferences ...

Geometry  Mesh  Analysis

&

Save the project before solving ([File] — [Save])

A, Save As

Save the project as “MotorAnalysis 2 CurrentTest.slb”

? X

| Lockin: [T E\SmLab\SmLab_Flux\TeslaMode_Windngs\3_SmLab\torpnahes | & © © F@ F B
!My(:ampmer Name 14 |Size |Type |D
Ihuang MotorAnalysis_1_Cogging Torque_Solved _Solution File_Ider 21

AL MotorAnalysis_0_BasicPhysics.slb
A, MotorAnalysis_1_Cogging Torque_Solved.slb
A MotorAnalysis_1_Cogging Torque sl

q]

84_MB sbFle 2|
181_MiB slb File 2|
B84_MiB sbFle 2

| O]

I File name: |Mmorﬂnalysls_2_CunemTast

Save

|| Fies of type: [Simlab Database( db)

;I Cancel |
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BASIC MOTOR ANALYSIS (WITH FLUX)
Analysis 2: Current Test

« Solve the project

+ Right click on the “Solutions” and select the solving folder for Flux

et * . Browser working directory %
Name [ 4] -
o R - <« v 4 || | « TeslaModel3sMotor_withEndWindings > 1_Flux > FluxSolved v 0 O Search FluxSolved
= $ Solutions
S Create Solution | -
& u Solution Folder  » | Cumrent : Selected Folder  » Organize ~ New folder = - (2]
s | et Seledter Toder .
L i Setto Scratch Folder £ Dropbon A Name Date modified Type Size
2 P eyl B Dot Setto Database Folder
L] Expand Set to Selected Folder @ OneDrive - Altair | Ne items match your search.
9} Coll
# Loa o [ This PC
1] Collapse Partial =
By Periodicity_3 B 3D Objects
Infinite_Region esktop
@ I Deskt

@ Magnet_Orientation_5

%] Documents
@ Magnet_Orientation_6. 3 Downloads
@ Magnet_Orientation_7

D Music
@ Magnet_Orientation_8
@ Motion_9 &= Pictures
& Coi_Conductor_A_1 B Videos
@ Coi_Conductor_A_2 55 System (C)
@ Coi_Conductor_ 5 Dota (D)
- Coil_Conductor_B_1 2, .
@ Col_Conductor_B_2 = Sz

v

@B Col_Conductor_B_3 =
@ Coi_Conductor_C_1 Folder: | FluxSolved

@ Coi_Conductor C_2

Select Folder Cancel
@ Coil_Conductor C_3

@ Resuts
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BASIC MOTOR ANALYSIS (WITH FLUX)

Analysis 2: Current Test

39

Solve the project

[Analysis] — [Solve]

Fle Vew Sohtin Skech  MSIDWosdiow Goomey Medh Andyss Resty  Advanced bapect  Aomation

4 b cuenes
@ HR_GNET
@ #R_RoTOR
@ wRGHP_FIXED
@ ARGAP_ROTATING
& ot
@ oonrz
@ooas
@ o
& cone
@ cow e
@ oonc
@ oonc2
D oonca
@ i
& INFINTE_REGION1_0
& WAGHET N1
& wachET N2
@ wachET 5 1
@ weNET s 2
@ roror

@ shaT

o
@ smon

.
& & @

‘Output Window

Exported Uit System : MKS {m kg N s)

Salution : Started sobving "CurrentTeat”.

A @ s
-
m
n
=
u
m
]
L}
u
m
A
=
u
n
L
u
u
v’ &

Saition : Compieted sohing “CurrenTest”,

ok

HII®

Mash Contrcls~ Sudace Mesh  Tet Mesh

Geometry and Mesh

x

: Plot: Contour =
M = 2133.1 T, Min = 0.0mIT

| Smdstion: ANGPDS_WOTION 5+ 50 v
§c_...ma Resutant ~

LIRRFIDE

Dotofiase

Motorknalys 2 Curert Test b
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BHSIY S ABHEG G

import CAD Break

Geometry and Mesh

QS €& @ =

Symmeiry  Pedodcly  Infrite Box

Ansiysia

=@HI@B®e

Mesh Controls ~ Surface Mesh

Materid ol Conuctor

Tet Mesh

® 9 e

Maton Sobve
f=ird

N 2 L, e

Edit Solution

Selecton fiker - Body

Symmetry

Periodicty

Caure

]

Infinite Box Material

Coil Conducter

Analysis

Solution time:

21931 mit
10038 it 5t
1784t =
15950 mit ——

1595 6 it ——
11983 mir

986.9 it

7975 miv

5961 mit
398.8 miT
1994 miT

0.0 miT

® © "

Magret Motion Solve
Crientation

about 5.5 hours
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BASIC MOTOR ANALYSIS (WITH FLUX)

Analysis 2: Current Test

« Save the solved project ([File] — [Save])

+ Save the project as “MotorAnalysis 2 CurrentTest_Solved.slb”

View Solutions Sketch MS3D Workflow Geomety Mesh  Analysis A, SaveAs ? %
N —~
[ New Becentjtilen | Lookin: [T E\SimLab\SimLab_Flux\TeslaMode_Windings\3_SmLab\Matortnalysis | & © © F [ [E
ﬁ Open 1 3D_TeslaModel3sMotor_1_BasicGeometr_ =
2 MotorAnalysis_? CurentTest_Sohedsb = | | Wy Computer | Mame / [see [mee o
Open Recent > | 3 30 TeslaModel%Motor FerindicModel_ | thuang MotorAnalysis_1_Cogging Torque_Solved _Solution File_lder 2!
mport 4 MotorAnalysis_2_CurentTest s = AL MotorAnalysis_0_BasicPhysics.slb 84 _MB sbFile 2
L= " 5 Motorndheis 2 CumontT. g' - . MotorAnalysis_1_Cogging Torque_Sohved s 181_ME sb Fie 2!
oOM vl orfinalysis_2_Cumen Test . A MotorAnalysis_1_CoggingTorque s 84 MB sbFile 2
§ 3D_TeslaModeldsMator_5_BasicPhysics . = . MotorAnalysis_2_CurrertTest s 34_MB sbFle 21
7  MotorAnalysis_1_CoggingTorque_Solved_. 4
& 3D TeslaModel3sMotor_PerodicModel_. 5
5  MotorAnalysis_1_Cogging Torque slb =

30_TeslaModel3sMotor_4_B_PeriodicMa_ =
3D_TeslaModel3sMotor_4_A_PeriodicWi_ =
3D_TeslaModel3sMotor_4_A_PeriodicWi_ =
3D_TeslaModel3sMotor_3_B_FulModel. =

3D_TeslaModel3eMotor_3_FullMotorMes . = |
3D_TeslaModel3eMotor_3_A_FulModel s = ¢| | _.I

Licensing 'IFlIenama: |MatorAnalysls_Z_CurremTast_Salved
| Files of type: [Simiah Database(*sb") =] Cancd |

Preferences ...

&
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BASIC MOTOR ANALYSIS (WITH FLUX)

File View Soltions Sketch Geometry Mesh  Analysis

7

Analysis 2: Current Test s

¥ ==
Files Measure Maove
Home

Motor electromagnetic simulation: post-processing
* Curve plot: electromagnetic torque =+
 [Result] — [Plot]

Companent:

ENERGY__COIL_CONDUCTOR_B_1 () B
FLUX_COIL_CONDUCTOR_B_2 (Wb)
INDUCTANCE_COIL_CONDUCTOR_B_2 H)
ENERGY__COIL_CONDUCTOR_B_2 1))
FLUX_COIL_CONDUCTOR_B_3 (Wb)
INDUCTANCE_COIL_CONDUCTOR_B_3 (H)
ENERGY__COIL_CONDUCTOR_B_3 1))
FLUX_COIL_CONDUCTOR_C_T (Wb)
INDUCTANCE_COIL_CONDUCTOR_C_1 (H)
ENERGY__COIL_CONDUCTOR_C_1 1)
FLUX_COIL_CONDUCTOR_C_2 (Wb)
INDUCTANCE_COIL_CONDUCTOR_C_2 (H)
ENERGY__COIL_CONDUCTOR_C_2 ()}
FLUX_COIL_CONDUCTOR_C_3 (Wb)
INDUCTANCE_COIL_CONDUCTOR_C_3 (H)
ENERGY__COIL_CONDUCTOR_C_3 ()}
TOTAL_ENERGY__DOMAIN {J)
ELTORG_MOTION_S (N.m)
MECHANICAL_POWER__MOTION_3 (W)
LORENTZ_FORCE__COIL_CONDUCTOR_A_1 (N)
LORENTZ_FORCE__COIL_CONDUCTOR_
LORENTZ_FORCE_COIL_CONDUCTOR_
LORENTZ_FORCE__COIL_CONDUCTOR.|
LORENTZ_FORCE__COIL_CONDUCTOR.|
LORENTZ_FORCE__COIL_CONDUCTOR._|
LORENTZ_FORCE__COIL_CONDUCTOR.
LORENTZ_FORCE__COIL_CONDUCTOR_(
LORENTZ_FORCE__COIL_CONDUCTOR_C_3{N)

Select “ELTROQ_MOTION_9”

New Plot | | Import Plot || Export Plot | | Save Plot || Clear Plot | 'Show Plot ;

41

Figure 1
Plot 1
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Plot

Resuts  Advanced Inspect Automation

Node Path Iso Suface

Results

Query result

el —
f |
e < ."f'

Compare Results Create Scene

Compare Report

ELTORQ_MOTION_9 (N.m) Vs ANGPOS_MOTION_9 (deg)

3

3

ELTORG_MOTION_S {N.m)

ELTORG_MOTION 8 (N.m}
5

-3

F) )
ANGPOS_MOTION_S (deg)
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BASIC MOTOR ANALYSIS (WITH FLUX)
Analysis 2: Current Test

* Motor electromagnetic simulation: post-processing

Projct Akcaton  Sohty Dstaexchange Swoot Gaphc Curve Compulaton Advanced Deglay Ve Heb

* Open the solved Flux project - - - w=a - [siaroass cssun uua « aanvn

Tree - | |Graphic "
Ganeralota de¢aRig el adds [T od0b~8 88 o b [ By B b e Bg M Ng b e B W
Solution Browser 02 Geometry :
& Ca vesh t . § | xsovas o vacuom :
% (2 Physes ZSOVAL_NO_ VACUUM Magnetic flux density /
Name (S % 2 Parameter/Quantty 2.266 ———| | Vvector in T
& O3 sover
= $L solutions 5 22 Postprocessng 2,140 ———
® 01 ook
=) % CurrentTest % 3 Extensions.
€ Mesh ——
$L Type : Magnetostatics « 1789
2 B Settings 5 1en
B Result Request g usa
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CONCLUSION

* An application example (Tesla Model 3’s motor) has been successfully modeled in SimLab.

* A periodic motor model with meshed motor windings are created for further analysis.

« Two basic motor analyses (Cogging Torque and Current Test) have been created and solved in
SimLab with the new magnetostatics 3D application.

* The solved Flux projects are saved in the working directory, and they can be used for the post-
processing.
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