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Built-in and user defined
Unit control

Part library

* Slots
* Magnets

Material library

« Soft magnetic

* Permanent magnet
« Steels

* isolation
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Motor Catalog
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O Motor Catalog
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o

CATALOG SELECTOR

REFERENCE

Synchronous Machine
pM.unnerRotur-aphase
PM-OuterRotor-3Phase
Induction Machine
SQ-lnnerRotor-BPhase
SQ-OuterRotor-3Phase

USER

Synchronous Machine
PM—Inneartnr—3Phase
=-PM-OuterRotor-3Phase
er_SM_PM_OR_3Ph
Induction Machine
SernnerRotor—SPhase
SQ-OuterRotor-3Phase
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MOTOR

EDIT NEW

DUPLICATE

% G

IMPORT DELETE

— =
ADD

COMPARATOR

——
ADD ALL

co

COMPARE 2=

CATALOG : User_SM_PM_OR_3Ph

()

SHRKN_VO1

evasol
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MOTOR : SHRKN_VO01

GENERAL DATA PERFORMANCE

CLASSIFICATION
Motor SHRKN_VO1
Catalog User_SM_PM_OR_3Ph
Family Synchronous
Type Permanent magnet
Sub-type Outer rotor
Elec. supply network _|3Phase

STATOR

Outer diameter (mm) |73.5
Inner diameter (mm) |30.0

Length (mm) 24.0
No. slots 12
Library is_PliTooth
part is_PliTooth_01A
Material USER.M270_35A
Conductor material __|REF.Copper
AIRGAP |
| Length (mm) [7.5E-1 |
ROTOR

Outer diameter (mm) |89.0
Inner diameter (mm) |75.0
Length (mm) 240
No. poles 14

ikrs s Ame Dinm

Catalog

» File
management

Motors

« Types

« Data

« Performance

 Library

« Comparison
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Motor Factory — Design - Machine
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0 Motor Factory =~ MYNE.Mar_OD57_1_14Krpm_sq

- — =
w o ® =
TOPOLOGY SHAFT HOUSING
EXPORT

SECTIONS MACHINE - TOPOLOGY
views =T
Radial Axial
Winding

Data

=

Structural

B

General
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ROTOR
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MAGNET POLARIZATION MATERIALS

)

sLoT
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STATOR

AN\

WINDING MATERIALS

H] I (H T1oPOLOGY

Dimension input mode

(@] KA [O]

STATOR
Outer diameter (mm) 57.1
Inner diameter (mm) 34.0
Length (mm) 49.0
No. slots 15
AIRGAP |
|Length (mm) [7.0E-1 |
ROTOR
Outer diameter (mm) 32.6
Inner diameter (mm) 15.0
Length (mm) 49.0
No. poles 4

Dimension
input

Views
Data
Help

Housing for
thermal
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Motor Factory — Design — Rotor - Magnet

ROTOR

U 7

GNET POLARIZATION MATERIALS

A\

LIBRARY : ims_Block - PART : ims_Block_01A
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* Magnet shape
« Dimensions

* Polarization of
magnetize

* Rotor materials
« PM
*  Yoke

MAGNET : ims_Block_01A
=
-
Magnet shape
——
INPUTS

TM (mm) 4.5
C (deg)

R (mm) 163
|V (deg) 0.0

T1 (mm)
T2 (mm)
VP (deg)
(W1 (mm)
W2 (mm)
(W3 (mm)

V1 (deg)
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Motor Factory — Design — Rotor - Polarization

ROTOR

U 7

A\

MAGNET POLARIZATION MATERIALS
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* Magnet shape
« Dimensions

* Polarization of
magnetize

* Rotor materials
« PM
*  Yoke

POLARIZATION
=Magnet
Coord. system Local
Orientation Direction
Angle (deg) 90.0
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Motor Factory — Design — Rotor - Materials

ROTOR Shaft location MATEE;Ifir g Magnet Shape

=IMagnets REF.5mCo_1040_1800

—) Magnet REF.SmMCo_1040_1800 ° Dimensions
=IMagnetic circuit REF.EN_1_4005
‘ Yoke

) ] Airgap = * Polarization of
MAGNET POLARIZATION VIATERIALS magnetize

. * Rotor materials

NdFeB_1050_2800

Reference temperature Tref (°C) Energy product (B.H)ymax (/m3) NdFeB_1110_2500
Remanent induction at Tref (Br) (T) Reverse temperature coefficient a for Br (K-1) NdFeB_1230_1400 ° P M
Relative permeability (ur) Normal coercivity (Hcb) at Tref. (a/m) NdFeB_1320_1400
Intrinsic coercivity (Hc]) at Tref. (A/m) Reverse temperature coefficient B for HcJ (K-1) NdFeB_1370_1273 L] YO ke
Maximum operating temperature (°C) ‘Curie temperature (*C)
SmCo_1100_1800
BiH) Te20.0°¢ SmCo_880_2000
=-Salid h
4 3
USER
—E. insulator -
—Fluid
E-Lamination
E-Magnet
NdFeB_N40SH_20deg

NdFeB_N445SH_20deg
SmCo_22
smcCo_28

SmCo_32 S
N
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[ W BH) W initial J(H) W (BH)max W Load line location

Temperature (°C): [20
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Motor Factory — Design — Stator - Slot

SIATOR » Slot shape
INPUTS | < Dimensions
< 0 M —— |
— 10 e Stator materials
SLOT WINDING MATERIALS v (deg) 10.0 . .
R (mm) 1.0 ° Lamination
° Wire
LIWSELK:;ENC‘ LIBRARY : 0s_PliTooth - PART : os_PliTooth_01F ° Insulators
=-Outer slot WS1 (mm) 5.512
B — v“:) * Winding wizard
H1 (mm) 2.92 E-1
D (mm) 6.531
e [m B
- dA A !
©)
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Motor Factory — Design — Stator - Materials

STATOR « Slot shape

* Dimensions
‘r @ '\\ « Stator materials

S5LOT WINDING MAT

m
)
I

LA

e« Lamination
e Wire
* |nsulators

* Winding wizard
MATERIALS
Alrgap REF.AIr
#Magnetic circuit USER.M270_35A
Coil conductor REF.Copper
#Insulators REF.Nomex_130
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Motor Factory — Design — Stator - Winding

STATOR

e @ N

SLOT NG MATERIALS
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« Slot shape
 Dimensions

bental gevasol
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WINDING

)

Coil

i X

End winding X-Factor

Winding connection

x

Definition mode

« Stator materials
* Lamination
*  Wire
* Insulators

* Winding wizard

! ! M Al
INPUTS
Coil pitch 3
Coil layout Adjacent
No. parallel paths 1
Phase sequence Clockwise
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Motor Factory — Design — Stator - Winding
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Main results

| 1
11
11

Characteristics

1 L1
11 11
11 1l

Resistances Inductances

L1 L1
11 11
11 11

Masses Costs

« Slot shape
 Dimensions

« Stator materials
* Lamination
*  Wire
* Insulators

* Winding wizard
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Views
O @
1_1

Layout Connection table
r"@_\. 4=
N =

Radial Axial

MMF analysis

Spatial Harmonics

Harmonics

Israel 2019 7 | ATCX



Motor Factory — Design — Stator - Winding

Layout of the winding
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Phase 1
Phase 2
Phase 3

Slot section
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motion systems

g fluid and motion control

Slot shape
Dimensions

Stator materials
Lamination
Wire
Insulators

Winding wizard
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Motor Factory — Test — Open Circuit - BackEMF

DESIGN

TEST

EXPORT

CHARACTERIZATION

IT MODEL DATASHEET

WORKING POINT

W W

SINE WAVE SQUARE WAVE

PERFORMANCE MAPPING

)

SINE WAVE
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Line-Line voltage versus time - Open circuit

Voltage (V)

- U12 —+—U23 - U3

T T T T
0.0 0.012 0.014 0.016

Time (s)
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» Charactization
*  Open Circuit
Cogging
BackEMF
« Datasheet

« Working Points
+ Sine wave

« Six step

« Performance
*  Maps
« Duty cycle
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Motor Factory — Test — Datasheet

CHARACTERIZATION

WORKING POINT

PERFORMANCE MAPPING

© 2019 Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Flux density in the airgap versus rotor angular position - Open circuit

DESIGN
SEONRICH NI
ONORORIED W
OPEN CIRCUIT MODEL  DATASHEET SINE WAVE SQUARE WAVE SINE WAVE
EXPORT
Machine performance - Base speed point
General data
Operating mode Motor
Mechanical torque (N.m) 1.21 Speed (rpm) 13 576.213
Mechanical power (W) 1719.56 Machine electrical power (W) 1909.437
Machine efficiency (%) 90.056 Apparent power (VA) 1913.917
Control angle (deg) 11.479 Power factor 9.986 E-1
Line current, rms (A) 65.0 Phase current, rms (A) 65.0
Line-Line voltage, rms (V) 17.0 Phase voltage, rms (V) 9.815
Machine constants
Current density, rms (A/mm2) 14.368 Electrical loading, rms (A/m) 36 512.016 "
KT (N.m/A) 1.316 E-2 KE (V.s/rad) 1.614 E-2
\Power balance *
Machine total losses (W) 189.877 Joule losses (W) 111.636 04
Iron losses (W) 78.241 Additional losses (W) 0.0 a

bental

motion systems

gevasol

fluid and motion control

Flux density (T)

Rotor angular position (deg)

« Charactization
*  Open Circuit
« Cogging
 BackEMF
« Datasheet

« Working Points
Sine wave
Six step

* Performance
Maps
Duty cycle
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Motor Factory — Test — Working points — sine wave

DESIGN CHARACTERIZATION
P
OBONC

OPEN CIRCUIT  MODEL  DATASHEET
EXPORT

WORKING POINT

W W

SINE WAVE SQUARE WAVE

PERFORMANCE MAPPING

W

SINE WAVE
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‘ Overview

“macmne performance - Working point

General data

Operating mode
Mechanical torque (N.m)
Mechanical power (W)
Machine efficiency (%)
Control angle (deg)

Line current, rms (A)
Line-Line voltage, rms (V)

Motor
1.0

1 466.079
90.197
9.169
54.101
17.371

Speed (rpm)

Machine electrical power (W)
Apparent power (VA)

Power factor

Phase current, rms (A)

Phase voltage, rms (V)

14 000.0
1625.414
1627.736
9.986 E-1
54.101
10.029
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Charactization
Open Circuit
« Cogging
 BackEMF
Datasheet

Working Points
Sine wave
Six step

Performance
Maps
Duty cycle
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Motor Factory — Test — Performance

CHARACTERIZATION WORKING POINT

DESIGN

Bl 5 PP W w

OPEN CIRCUIT  MODEL  DATASHEET SINE WAVE SQUARE WAVE

EXPORT

PERFORMANCE MAPPING

W

SINE WAVE
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e o o
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Mechanical torque (N.m)
o
o

Speed (rpm)

7.400E-1 —

6.600E-1 &=

5.700E-1

4.900E-1

4.100€-1

3.300E-1

2.500E-1

1.600E-1

8.000E-2

0.000E+0

Machine efficiency
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Charactization
Open Circuit
« Cogging
 BackEMF
Datasheet

Working Points
Sine wave
Six step

Performance
Maps
Duty cycle
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Motor Factory — Export

d &

HYPERSTUDY  FLUX 2D
EXPORT

1. DESIGN

= All
= [ Machine
¥ Topology
=M Rotor
M Magnet
M Polarization
M Materials
=M Sstator
M Slot
M winding
™ Materials

2. TEST CONFIGURATION

Thermal

Speed (rpm) 15000 |

bental gevasol
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* EXxport
*  Document
* Report
* Advance tools

*  HyperStudy
*  Flux2D
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Motor Factory — Export

DESIGN DOCUMENT ADVANCED TOOLS

TEST 4 p

REPORT HYPERSTUDY  FLUX 2D
EXPORT
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* EXxport
*  Document
* Report

HYPERSTUDY

« Advance tools

overen
Parameters

1. TEST SELECTION

*  HyperStudy

Classification

Stator

Outer diameter (mm)
No. slots 15
Airgap

Length (mm)

Rotor

Outer diameter (mm)

Inner diameter (mm) |

a
O
a
O
O
a

Inner diameter (mm) O

Gq

bental gevasol
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2. TEST CONFIGURATION

3. PARAMETERS FOR HYPERSTUDY

e  Flux2Db

SELECTED PARAMETERS

-0

4. EXPORT INFORMATION
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Thank you

&
[

Questions?
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