IR iR il 3%
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What’s New in Ansys Motor-CAD® & Ansys Maxwell®
for Electric Machines

2025 R1
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EE.IFMH Ansys Motor-CAD 2025 R1 Key Features

uantech

Ansys Maxwell

Ansys Motor-CAD Lab

CAPABILITY WORKFLOW
v The: I RGE LR v IhEE: ETREE R map v
v W EARR: TR v RS T EE XS s v
v R4 B RGE AL P sty Y A SRR, (LTS v

v Ansys Product Workflow: J] T-i5 #5504, ¥ Ansys Product Workflow: FL ISR v
FL T2 2D FEA KSR HF e ANFE AL AR 57k .

ENHANCED ACCURACY
ThE: SOk R g A

V)RR AR s AL REAN IR I R B A S AR T B

P

Ansys Product Workflow: HgE s 7Y, o o fi
BT NVH D7 B0, PR scE, B E
adaptive templates JLf] 45 14

Industry 47)k: Automotive & Ground Transportation, Aerospace & Defense, Energy & Industrial Equipment, and more.
Target Audience H 7 H F7: Motor Design Engineers, EM Engineers, Electric Machine Designers, CAE Managers, Simulation Engineers,

Applications Engineers, Mechanical Engineers, Thermal Engineers, and more.

©vyyyy ANSYS, Inc. Powering Innovation That Drives Human Advancement \nsys



?E.l?’ﬁﬂi Ansys Motor-CAD — What’s New $T L fE

Ansys Motor-CAD 2025 R1

o CHTH RN R AL IE HALFR Fh S5 M
o HTYrfCHENL, A TS558 2D FEA fE A e

o NVH 3 #r% rEd)m /7
o i H E X adaptive templates [ %% B
o LA IR TAFE RN T AR FE T
e A Il Aes T [A K2 4t
Eﬁﬁ Maxwell =R i a5 T [F] 20 FEALEL 40 Bk sh B 4 SRR S
o FIH Maxwell K fif 25 T 5720 BV AL AR
Motor-CADFI Maxwell B HL T Y5 iRl A 2
15 H
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AR BEIR gyt 1. 0 O LR (MRS )
s HTHT AL, Moter Type Options Defaults  Editors  View R

BEPM > Radial
_Eﬂjjcﬁj:l\jﬂéi@ M Axial (Beta)
s BT -HT Topology: | Single-Stator — Single-Rotor
° ﬁ?? - ;‘E’% - ﬁ?? Slat Type: nI—tr— nube—nr
L ~ Single-Stator — Single-Rotor
« BT - 3—'%? -ET Componerd Double-Stator — Single Rotor

~EET AR FEA THE, {04
IR B ASRE-L ]I

©yyyy ANSYS, Inc. Powering Innovation That Drives Human Advancement \nsys



AEMIX hEe 2: SR EERRCEmapE (Lab fRbk)

Hanyuantech

: ==| Custom Resolution P Model Build “m Calculation | @ Electromagnetic | F Themal | E Duty Cycle | == Operating Point |
s SRR AR e s
‘ ﬁﬁ ):l E /—\E X L l:l % 'ﬂ:lr‘! l:] JI—\[ % J ! 3 § ){_fl: ° Saturation Model- Dga:lr:ﬁcl\r?:tnd Lossﬂoielmﬂes:uti0||1L:rt 1* o ieds ]
Mode! Type: Stator Cumrent Phase Advance  Rotor Cumrent Walue defintion:
— 3 ’ i i i solute
AR R AL 5 S || BB TET TR S
Qe 3 N N N Ve () Saturation Model (Single Step) ﬁ(p:;] I I ED:: 11 :e T 1 = T
=1 — 1 | | | al No. Points:
¢ IEJ 7K EQZZ» Eﬁ*ﬂx - g na X EE U~ 7[“ B ﬁﬂ © Saturation Model (Full Cycle) 1.;:4 nﬂz | -jg E uﬂzs =
—1 1~ YA Y,y o NP o . : s | | :
< FIEIBL AL - 5 SE TR M. BT f— R
() Coarse (15 points) 4243 06 45 12 0.75
EE‘ Ny ' | 5657 08 %0 T 1
/}lb () Fine (30 points) i - |
© Custom |

- jﬁ,}zﬁ ﬂ: Lab-Maxwell %ﬁ}*ﬁ Custom Model Resolution:

Custom Resolution Spacing:
() Regular (default)

© Custom

o s SR 2 FEATL R map B ) et ____
- LA BB T 5 (g, ig, i) oo -
ARAHET TS, DR R e

Improved Optimisation (Beta):

3]

Initial Sweep Steps:

©vyyyy ANSYS, Inc. Powering Innovation That Drives Human Advancement \nsys



Y B SR
Hanyuantech

o BT RAH MGRE B S Ab B
- il e 22 F AL (SYNC)
~ ST [R) 22 7K R A AL ) 10 ) e

» T Lab BT[] IIA A% (PyMotorCAD)

—-export_lab model(file path)
- HBILIFE (e.g., ConceptEV)

©yyyy ANSYS, Inc.

2: PR E R R map

S

(Lab LR )

Model Status:

Model Build Date Method Max
Cumrent
A {rms)
Saturation 24-10-23 13:00 |48 points full 460
cycle
Iron Loss 24-10-23 1300 |FEA Map 48 460
points
AC Loss 24-10-23 13:00 |FEA Map 48 460
points (Hybrid)
Magnet Loss 24-10-23 1300 |FEA Map 48 460
points

Powering Innovation That Drives Human Advancement

\nsys



WIXERIE  THEE 3: SKRARAS I THZL (R )
Hanyuantech
« NVH 0TI T 48181 /7, 25R1ZEE T 1) 1A 3 025 il » NVH MRS FR 4N+ 7k i [5) 25 EB AL (BPMOR)

B - B FERE TIEEN A ) spectrograms
- fEm AT m s el A IS N, N B S
R EhE T, B AH EHRH .

TR R

Radial Force Density £ [A] /7 %% i

Bending from radial forces )

R E R
g8 2828882888288

52.6 [N/m?2]

Frequency
(stationary observer)

©vyyyy ANSYS, Inc. Powering Innovation That Drives Human Advancement \nsys



WAKFHlIE ThEE 3: SRS 2% (R

fianyuantech

- B 4 R RS P = R

-SRI, TP, BRI S

* T B A5 A Y
—HVA R TT DL FUE A H BRI T ORRE, SRR
A JR 0 A A DA S R
¢ TR R > TR IR R
B IR > TR I (KT A TR

H B /1 g kE
~Fe T BRS E
1. Housing water jacket + spray cooling (from housing)

2. Stator micro channels + spray cooling (from housing)
3. Shaft centre hole cooling + spray cooling (from rotor)

©yyyy ANSYS, Inc.
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RBEIR T 3 RAESOTH (s
IAnyuanieCn
- 1215 B E X Adaptive Templates JL{]
25 R 0 BT R B 1Ak
~fa | adaptive regions &5 A J L+

- H s A U 7 %
- eE LTI B SRR

<

» Mesh Control W% % &

1 AR )

1

11:58:35 AM : Geometry check failed.
12:05:25 PM : Geometry check failed.
12:48:20 PM : Geometry check failed.

1:58:06 AM : Using Python install located at: CZ"«N‘I_S)'B_MOtEF-C

- A LT H 2 LA 4544 adaptive regions
X 5 o 2%

X T B3R I R 0 e SO LA 254

adaptive regions , #&ETTHE K E

10 ©yyyy ANSYS, Inc.
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MARMIX  Thie 3: RAFA T (FRRERSIER)

17579 FYY Il 17~ F .-"\--"\-I"'l
% i.'_-'-\..'l:«.-l!l.i.'....:‘-\..ll

* SE AN IR TR ARG TH S B RS

r >4 agn actor; ! d ===
- X T2D FEAMTE, FRERANHIM B (e ™ ]
R © Ruocho method (defaut) b : N
Yz ) () Wakao-Fujiwara method 1 1 I :
{2 Hybrid method t t ===
- A R BN R R SR T R A
3 2 D 3 2 in the analytical mode

scaled = ;72,2 OF T = T2
Loss vs. axial Segments
: magnet block length, : width, :conductivity akao:Fujiwara Method)

~ BT IR A ISP Scaling factor #2552 2 (Wakao-Fujiwara)
« R, BIUNE/ ERREE ( / skin depth) > 1, R
FRFERIEE 0 R
 ARYEIIR ) FERIEELL (/ skin depth) >1 B <1, g
P 22 E1 DA SN aees

~Wakao-Fujiwara THHEIVEUEH T / skin depth > 1, ~ Axial Segments

PM-Losses

\nsys



XiEMIZ IR 3: KRGS (A HEA L)

Hanyuantech

* Full FEA AC loss ZZ it #E (P $i A8 A 1) Fir
S 2k) — 2024R2 Beta

AR A
o R B R
~B] FF Lab FEERAZ YT 450 3 M) S T A5
o« PRIE FEA SRAAESS, H RN 1HE$FE (24 R2)
et EEE, FEEM TRV
R R P D B, SR S
« MRIEAHE M, BE P, B S, BAFEsHE
PR ) ) H A
~SCRRRH LR

* BPM, BPMOR, SYNC, SYNCREL, SRM

12 ©yyyy ANSYS, Inc.

AC Winding Losses:

AL Winding Losses:
AC Wi
() No

nding Loss Model:
ne (default)

() Hybrid FEA

() Full FEA {single slat)

© Full FEA (all slots) (beta)

,,,,,,,,,,

] i

~ R i

§ TR {

{ st Svssmimsrd |
;
i

wherem =1or?2
(depends on winding layout)

= /
,., /
f.f . /
(_,x’" i / ~/{ /
i { /. i/
—
e i 7 4]
e, SN/
7

=
\IL,

111111111

Magnetic Saolver:

() Transient (defautt)

() Mutti-static No Losses
© Multi-static With Losses

Solution Cycle:
O Full

0 Reduced

Powering Innovation That Drives Human Advancement
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Ansys Maxwell Features



iR Ix

fianyuantech

SR

~[RAF BRI 375 S A

Ao

DB R (BN R A 2 BT T o5 )
~JINBRAR AP JEE I S I e A ) i A

Mﬂdei_er Maxwell 300 Tools  Wing

Import...
Export...

SpaceClaim Link

Group
Coordinate System

Edge

14 ©yyyy ANSYS, Inc.

Feassign...

Object List

Face List

Solve Setup

General Save Fields |Advancedi Soluerl Expression Cachel Defauhsl
— Object-based save fields

Save fields on: Object/Face List !

_ Additional| ™ Saved Fields

The stop
) . Enabled | List
£ b 3D fields will be calculated for the —
selected Object Lists and Face Lists | F PbJEFﬂﬁtl
' Even| unlezs ‘Al Objects' 1z selected. F \Facelist1
Wea Lizts are created in the modeler.
= [ 2l Dbjects

kK I Cancel

Powering Innovation That Drives Human Advancement
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Y ERELEY & RN 2 A i

e | Cnyuantech

« Z£T AMD JE IR i 28 S Fr

* N Maxwell #5001 AMD ¢ @ FIZEH T 3D vH5&, 7Efd
H 32 1% 16 {1551 3D B EdZ (TDM) BEFEHT,
AMD HL25 R g (8] 504 2.0, AMD Linux L2 b
N 2.4 (XL 2024 R2 FRAS)

» Maxwell 2D 525 3%

o JE P D SR AR FR PN B R SO N / T
(1/0) , VLACRHABERGHE (LWPP) REfFHK
B fHH LWPP B, BIDUINIETR T 2.8 £53) 4.5 £%;

[ F 2R S 1/0 AT LWPP ), IR T 4 £%5 31 10 % o
» Maxwell 3D W51 e st

o« /DR A A R AN RN/ S . B scfR 1/0
5, 3D BERUIERTF 5% ] 10%, LK/ TIE
20% 31| 40%, A “FETXRIRFETE”, 23]
TAE AL 90% (KFLl 2024 R2 fliAS)

Machine Solve time
Improvement
AMD 2.0
AMD Linux 2.4

Study uses 3D Transient with TDM using 32 cores 16 tasks
Compared to 2024 R2

Simulation Case Improvement
2D Speed-Up 2.8 - 4.5x
(with LWPP)
2D Speed-Up
(with improved file I/O and 4x — 10x
LWPP)
3D Speed-Up 5% - 10%
(with improved file I/0)
3D File size Saving 20% - 40%*

\nsys



Hanyuantech

* DAUHE ) B % T AR AR 7R

fSkew Model
V¥ Use Skew Model

Skew Part: % Rotor  Stator
Skew Type: iStep ;]
No. of Slices: !3
Skew Angle: 1364}deg,-"48 ! ‘_vJ
|Sice No.|  Skew Angle (deg) | Sicelengthium) | |
-3.78 2793333333
1] 2793333333

1
2
\ 3 375 2793333333 j

* G 7 € 2R A L BE PRAIE R R B2

| XiERIIE s ERARRE A (C4EES

SEaR LY

Force [newton]

Lumped Tangential Force at a Tooth

stationary coupling
rt surf]ce 1
coupling
moving part surface 2
Without

Continuum Air

-2

T SCNIN

Setup1 : Transient

Setup1 : Transient

Setup1 : Transient

— TransientForce_t(Forceline 1,Slice0)
— TransientForce_t(ForceLine_1,Slice1)

— TransientForce_t(Forceline_1,Slice2)

0.00

T
0.50 0.75 1.00 1.25 1.50
Time [ms]

— PR - B ] 2D G 5
~E € BB [R] 204K/ 3

16 ©yyyy ANSYS, Inc.

| /87 Beta Options

Enabled | Feature Name

Ieepak CTM Version 2.0

Ieepsk Dynamic Thermal Modeling
Ieepak GPU Computing

Icepak Part by Part Meshing
Icepak Thermal Layout Compenent

=
-
r
-
r
r
i
r

Maxwel 2D Skew Madel Coupling

s

Force [newton]

Lumped Tangential Force at a Tooth

Continuum Air

-2

1 NN

— TransientForce_t(ForceLine_1,Slice0)
Setup1 : Transient

— TransientForce_t(ForceLine_1,Slice1)
Setup1 : Transient

— TransientForce_t(Forceline 1,Slice2)
Setup1 : Transient
T 1 T

0.00

Time [ms]

1
1.25 1.50 1.75 2.00

Powering Innovation That Drives Human Advancement
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KERIR SR PWM Bk 58 FE RS BUm I BB i E

Hanyuantech

* BrH SRR = PWM B A

* For 3-phase Y-connected windings

Setup PWM Voltage Excitations

Winding | svPwM |

Mote: PhaseB lags PhaseA by 120 electrical degrees. PhaseC lags
PhaseA by 240 electrical degrees.

Phase | Winding
1 |PhaseA Winding4
2 |PhaseB WindingB
B PhaseC WindingC

[T

Setup PWM Voltage Excitations

Winding SVFWM

DC Bus Voltage: [u_bc_Bus | =l
Modulation Index: F1—

Output Voltage Frequency (Fref):  [BlecticFrequer | »]
Switching Frequency (Fsw): ]f_sw'rtch | _1]
Phase Delay: I-a'-\ngl_U ] _:j

Mumber of Sampling Points per Switching Period: ]H}D

- Hah AR E R ENE AT B (voltage and

time step)

Ansys
2025 R1

0.75

0.50

0.25

0.00 7

-0.25

-0.501

Phase Voltage / DC-Voltage

-0.75 T T T T
0.0000 0.0005 0.0010 0.0015 0.0020
Time/s

©yyyy ANSYS, Inc.

T
0.0025

Voltage SPWM Reference
Signal  ........... | |

| |

Phase“_é |

delay : :
v Tref —— ] >

SVPWM
Modulation Signal

3
<
L I
o
Lo
S 3
Qo
o

|
|
Ansys
2025 R1 ]
[ | Switching
4.00E-05 1—. — Signal
2 3.00E-05
g
% 0
o 2.00E-05
£
i
1.00E-05
0.00E+00 T T T T T
0.0000 0.0005 0.0010 0.0015 0.0020 0.0025

Time /s

Powering Innovation That Drives Human Advancement
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R RER DML

G — ) E XAARE
across Ansys product portfolio
~Motor-CAD, Maxwell, RMxprt, Twin Builder

~-F HWH RS A (ROM or co-simulation)

* Motor - CAD #H & B H 1) A JE s 16 T

Options:
B Vottages
@ Curents
[ Aux Linkages
Drawn Phase Advance £
© Automatic (default)

E:.‘ User setting

\nsys



KR il 3%

Hanyuantech

- TRAES

H

with Ansys Maxwell’s FEA (2024 R1/R2)
~maxwellH [R T Y % it motor-CAD HiL i 1 77
~2025R1E4FE Ik ZiMAP
— i TBPM, BPMOR, SyncRel, Sync

* 2025R13Z A0 HLHL

Saturation Model:
Model Type:
O Analytical
() FEA Map {recommended)
(®) FEA Map Advanced

Rotor Leakage Model Resolution:

No. Stator Cument Points:

Rotor Resistance Model Resolution:
Rotor Resistance Model Type:
() Analytical frecommended)

(®) FEA Map

Mo. Rotor Frequency Points:

19 ©yyyy ANSYS, Inc.

LUTSs

YD

1=

/.

R

Ansys Motor-CAD La

Bt Model Motorhpe Dotiors Defahs Fdioes Yem Ber

Lisence BrintHelp

~ Ansys Maxwell

At bt | oo | 2 Bevenaonas: | 5 Themat | 150y s | 5 o fort | ) G | € Colbn | 0 seurcn |

et g Do Hame: Wotar CAD.3 poepan smaihass b

Sevrs Elechrrics Deskdop
AEDT Exn Dencry (G s rmps w202 ik

Mol Optiors:
o okt B ke
o e Gt Pt s
4 Praen e o Fortn per Gk
i Prase
o Hogmers:
@ Ason:
ot s b S Ohas
Tre
[T P Ee———
i e s,

PO | o | & e Pt
AEDT Mo
450 s o O Lo oo TP 56 3 st ]
Pt Model | Lad e

Ml Desfor DO rCAD._ oo srProse b B9 Lablos{

Mool Satia:

4
E
E=
v
3
B
S
i
2
0

N
1=
S

Speed (rpm)

Powering Innovation That Drives Human Advancement

J Flux and Loss
Maps
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KiEf%x g Rmotor-CAD-F

Hanyuantech
o R AR S
* Motor-CAD calculates
o B[S AR g 3508 EEL J%
o Zi/MHE
o TUENAN TR K H A
-5 H 21 Ansys Maxwell PR TIGE H B3N B
o SR LE motor-CAD i, figd A B SR i
« i FshcopyZdE
« H2fit Python JIAAE Ny VBS AT &AL T
Zz

7

20 ©yyyy ANSYS, Inc.

H 2l maxwell

Name WG_Ph1_P1

[Tvpe .Windin Grou
Minding T... Voltage I

=50lid 'Stranded
Resistance 'Rphase
Inductance | Lend

[Voltage
Mumber of .. ParallelPaths

&-{[]]] We_Ph1 P1
m-{l]] we_Phz_P1
|| We_Ph3_P1

Initial Cur... .IPeak *gin{ipi * MachineRPM/Tpm NumPoles / 60%time - 0 / 360 * 2 * pi) + PhaseAdvance )

'VPeakfsqrtH} *gin{lpi * MachineRPM/Tpm*NumPoles / 60%ime - 0 / 360 * 2 * pi) + PhaseAdvance + PhasorAngle)

E Model Export
Export Format: Ansys Export Options:
QDX Wodel Type: Rotation Direction:
0 2D (defautt) () Clackwise (default)
OsTL Q3D © AntiClockwise
© Ansys Electronics Desktop (Efm"aw Format Arc Segmerts
() Outlines Arc Segmentation Method
() Ansys Design Modeler ©Q Templates (defaut)) © Automatic (default)
— (O Manual
() Automatic Solve 2
© Not solved (default)
Script Format: Drive Type:
O Python (Beta) (O Cumrent Driven (default)

() Visual Basic (defautt)

© Vottage Driven

Fie: Py

Cancel Export

Airgap Cylindrical Mesh

() Not Used

© Used (defaut)
Demagnetisation Curve:

O Intrinsic {default)

() Nomal

Winding Groups per phase:
© Single (defaut)

() Multiple for Paralle! Paths

- (] X
Magnet Temperature Data

() Thermal Modifier
1 Fixed Temperature (defautt)

Powering Innovation That Drives Human Advancement

\nsys






