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Evaluation of Different Electrical Steels and
Iron Loss evaluation of inter-locks vs welds vs
bonded lamination cores in IPM Hybrid Motor
using JMAG

This presentation focuses on electrical steel grade
selection for Hybrid 1.P.M. Electric Motors. Choosing
the proper steel is the foundation of any good
electro—-magnetic machine. In most cases, there is
insufficient data available for accurate properties of
steel characteristics, especially high frequencies.
Tempel Steel has developed methods, including Epstein
and ring tests that generate a comprehensive range of
core loss, permeability and magnetizing force data as
functions of both frequency and induction. The use of
this data input in JMAG allows the user to make
educated decisions and places numerical values for
each case study.

Additionally, it has added the iron loss differences
between three methods of securing lamination stacks.
These three methods are inter—locking, welding, and

bonding.

X 3 #5187 E 5 7 (inter—locking)

Tempel Steel Company Charles R. Frontczak K
lEvaluation of Different Electrical Steels and Iron Loss

evaluation of inter—locks vs welds vs bonded lamination

cores in IPM Hybrid Motor using JMAG
JMAG 1—H—% 2012 HEREHKLYSIA

Tempel Steel Campany
5500 North Wolcott Avenue Chicago, IL. 60640

Tel: +773-250-8000

http://www.tempel.com/
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BEVWEVWTWAEEOHICIE, ZOMEBETE
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ARV MEH

JMAG 1—H—=%£ in Germany BI{EER

JMAG 1—H—% 2013 [&, EE(CS SRS R L ETREWNLET, ST, FAYIZDOWTHEBNMLET,
JMAG A—H—RFIEMEBRTODAZI2=r—a EBHL=TRT S LG TEYET , TR ETOFRIRR
BEDERENETHRIDMESTT DT, FUOITSMEELY,

I JMAG Users Conference in Germany and JMAG Technical Day
Faﬁfi#ﬂii

F{# : Powersys Solutions
BE : 201344 510 B(K)~11 H(K)
ILFT : Steigenberger Airport Hotel Frankfurt (K1Y :25>497)Lk)

URL : http://www.powersys—solutions.com/JMAG_UC/

JMAG 1—H—% 2013 &, FAYDBRE—FLET,

FAYDI—H—KE 1 BENTIZHILT1.2 BENI—H—BHHRRENS 2 AEITERSATOET,

TFHOZHILTATIE NEVI)—ZAFED JMAG Designer Ver.12.1 ZWEBLBHFEB LE T, =, BARH. Hifi T+ Ay
AV DEERZEREL. BITEMTOARMEAS IMAG ~DEEEEELEZBRICEELLMZEET,

2 BB O 1—4—E|FE R TIE. Robert Bosch 4> Nidec motors & actuators, VALEO EEM, & LAY 1Ry KZEETFHIZHIL
IN—bF—ITHERVZEFET,

045542 HAB)

09:45 Investigation of Proximity Losses in a Permanent Magnet Machine for electric vehicles
' David Bauer, Robert Bosch GmbH, Germany.
Development of electric motors in automotive applications using JMAG Software
11:00 C g
Mohamed Hadjali, Nidec motors & actuators, Germany.
11:40 Enhanced Simulation Quality for Electric Drives in Hardware—in—the—Loop Applications
’ Bjoern Bobe & Matthias Deter, dSSPACE GmbH, Germany.
14:00 Axial flux machine simulation with JMAG
' Dr.—Ing. Bogdan Funieru for Institute for Electrical Energy Conversion, Technische Universitat Darmstadt, Germany.
Optimizing the Acoustic Performance of a Switched Reluctance Motor using a combined multi-physics & FEA
1440 simulation approach
' Ben Meek, Koen De Lange, Koen Vansant, Fabio Santos, Herman Van Der Auwerar,
Jan Anthonis, LMS International N.V, Belgium.
16:00 Calculation of electromagnetic forces in claw—pole alternators for acoustic simulation
| Antoine Tan—Kim, VALEO EEM, France.
Title to be defined
16:40 SYNOPSYS
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ARV MEH

2013 &£ 4~6 ADH B AN NEN

JMAG IZEA. B EHLTEBHICHBLTEYET, EURIE T IMAG OFFEIEESLY,
ZITIE. 2013 F 4~6 AOHBARULERBNWLET,

I Virtual Testing and Validation of Controller Software
FRMERER
Ff& : dSPACE Inc.

BE : 2013489848 11 H(K)
IZFr : 9 H:Hotel Arista (ZAUH:€41)/4)
11 H:DoubleTree (FAUH:ZPHY)

URL : http://www.dspace.com/en/inc/home/company/events/dspace_events/seminar_vet_il.cfm

JtH LI [E Powersys Solutions . S HEELE—42ET /L JMAG-RT & dSPACE ASM Z{E~1- ECU #SIIBE#12E LT,
bk TH. MotorHIL, ST IMAG-RT ZRILDLTCTHRAWEITE LS, /I8S—hF Iy TE RO TEWNET,

| cAE #zuk
FREME
i BRASHKIFES

BEF : 201344 A 24 H(K)
BET . KIFER AftE)L (BR:ER)
URL : http://event.otsuka—shokai.co.jp/13/0424cae/

JMAG [FESREBNROERTYBERREE RN OEREICHT T IEURBITY I YT TY , R HICKDFALE
FEL. SolidWorks [Z352AR% CAD ED—LLRIEEMETERLTVET . BTOEFHEOMBORELERo-FE
CAD TORARIBIENATHEL T KYBR NS A VL TOREFBETRIET

Ff=. IMAG (T, BITIZBEN TOEWNRITE TOEELGBTETASL57— 70— H L - IMAG-VTB +° Abaqus ZIFL
HETHIRENOEGE DY TV 7 TRMLEREEELTESEMGEIHELITR Y- IILECHELTEYET,

SEIE, KEEEEHRR T/ 07— TIMAGII I Z LT, JIMAG DREERERERNZSHBMLLET,
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I 2013SIMULIA Community Conference
FRMERER

F{# : Dassault Systemes SIMULIA
BEF : 201345 H 22 B(K)~24 H(%)
I5Fr : Hilton Vienna Stadtpark (A—XK)7:4—>)

URL : http://www.3ds.com/company/events/scc—2013/overview/

FELE(Z5|E#E SIMULIA DAV I7LU RICHBEWLLET,

T—X Tl R BEHICESBRERE T T BERE - BB ZRBICRE SN TOAEERICHL T ERABMGEE
CHRAWELEY AT LEE - BENEHEAGHESILT. INETOHMRBITOAILIHRBFFMEAI S, SHIZZHM
HHRRTORGFFHENAEEICAYET , FOT—RICTERAEHIZ THERZSL,

I Coil Winding Berlin
— The World’ s largest International Coil Winding, Insulation & Electrical Manufacturing Exhibition —
FREBIE
F# . CWIEME

BEF : 201346 A48 (K)~6B(K)
LFT : Messe Berlin (KA :RJLYY)
URL : http://www.coilwindingexpo.com/BERLIN/

AMIILOERICEATHIHARAKBOERERTHS Coil Winding IZIZEUINZIXLS . HRBEMSHMBENEFTY . KBNS
APBENFEEEEDT—ANIALHEUVET,

SED IMAG T—R[&. EFELYLFEEILRL, E—F OISV RAOBHBFHEFDIZTEVRAN —2avETVET 85
FEEWNEVWTWAT—RAATLE T3 dELET DT, T—RICEREEBUESLY,

CEWVEEELEY. 4 A~6 BIIFMYTOA—F—2%ELH. I TOFINSLARYET,
BRIBTIL, 2013 FHEIT)—RFED JMAG-Designer Ver.12.1 LN B(CHBMLET S
Fo BN TIIEKEHRAZETHR OIS —REZHELTEYET, €0 WEB XR—JICTRHEBRE SRR, %
DIEkRGEESFLELTHYET.
(A+E EX)
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ARV MEH

A RUMBREL AR —b

2013 F£1 A~3 BICRELI=ARURDBFETTURENRE N -LET, REIIED ., LTSS,

I JMAG Techno Seminar
FESE
EHE . HHAR4E ISOL, USIM Ltd.

BEF : 201342 A 12 H(K) [
LT : King Mongkut Institute of Technology Ladkrabang (%4 =/\>2%) g ' LY

E, BRORE-HHAEBNBET IEERODEBBEITEMT 5102,
PE.BE. RE7O7TEEOEECREICAT-REERDOEEORMAEE
IO TEWWEL - BRI EEROREENHAOSELLTEY . tDFHEEIZ
HARTOWERLMUIIABHESN, BEZLOBERAEHSATVET,

LATE/HKYDRATHOI2M RS, W EEA SRS AR, ARE. RRICZTORBEEHTETHEVET,

CDEILBEREZTT, B4 DEEHEIFIZ IMAG Techno Seminar ZBIMELELT=, 24 TH JMAG DN EIF—ELTIE
2EBELYET,

D2aL—2avEAVEEELGRARREEZTIICIE. VIV 7 OEAL T TEEL MHOBHARROMEOMBLE .
ZLDEBD/INIDPRBETT, JSOL TIEELDCAEY IR I T ITEEBDH D JSIM DR HEMELHAL, HWDT O=7
&5, BEROEMZEET>TENYEL .

FHIIE IMAG DN THCERMADOEBRN S LI 2L —2avDEZFERHRL. FRIZ. E—2B LUV RDENZE.
EBROHMKREFE>TREL TV ZEFE LI, RTHTN—FEEIF—TLEA. SMEOREES 3K THRLEMN
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I Multiphysics Simulations Using Abaqus and JMAG for Electromagnetic Equipment Design
FRESIE

F{# : Powersys Solutions, Dassault Systemes SIMULIA
BEF : 201343 A6 B(K)
B : Dearborn (FAUH:ZLAHY)

URL : http://www.powersys—solutions.com/Seminar_Multiphysics_Simulations.php

SIMULIA £t Dearborn 74 RIZHEWNT, Rt DB EEEEHTY I IIT Abaqus & JMAG EDEERTEIF—ZBELEL
fzo EEZF—IZIXL Detroit M BENEEREF DI, BERFTHEMELELN 20 8085 mMLEL,
IS —T BERROSEEEAN, E—2FEADER- S HDEE NAN—BEBOHEHDELELE, Abaqus D
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Modern Simulation for Electric Motors Seminar

AR

F{# : LMS International, Powersys Solutions
BE : 2013538 1280K)
BAT : LMS North America Office (FAUH:ZTHY)

URL : http://www.Imsintl.com/seminars_electric_motors_120313

The LMS Seminar was a 1 day event held at LMS’ s Troy, Michigan offices. There were approximately 26 attendees from a
variety of companies. The seminar discussed how to model electromagnetic forces and incorporate those results into a noise and
vibration simulation. The first half of the day focused on modeling electric motors in JMAG, specifically an IPM machine and a SR
machine. The second half of the day discussed how to transfer the forces to LMS’ s Virtual.Lab for further analysis, including
correlating the results with actual measurements. There attendees asked many good questions about this process and had very
positive feedback. They liked the fact that linking JMAG and Virtual.Lab is becoming more seamless and they were interested in
identifying applications that could benefit from this capability.

(Dave Farnia)

GPU Technology Conference (GTC) 2013

B
Ff# : NVIDIA Corporation

BEF : 201343 A 20 B(K)
I5Fr : San Jose McEnery Convention Center (FZA)A:HILTAHIL=T)

URL : http://www.gputechconf.com/page/home.html

The NVIDIA GPU Technology conference was held in San Jose, California and had attendees from every facet of industry. The
purpose of the event was to present the advances in GPU (Graphic Processing Unit) technology. Whereas GPUs were only used
to display graphics, they are now competing with CPUs in processing functionality. NVIDIA is a leader in moving this technology
forward and the progress they have made is startling. The atmosphere was boisterous due to all the breakthroughs that NVIDIA
announced. There were, of course, demonstrations of visualization improvement including 3D displays and more elaborate
rendering. But there were also examples of GPUs being used to in server type applications or reducing computation time.
JSOL’ s paper discussed how customers are using GPUs to realize substantial analysis speed improvements. And from the
conference, it seems that the rapid performance improvements in GPUs will not slow down any time soon.

(Dave Farnia)
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