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Coupled magneto-solid analysis
of the beam elements.
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[ Coupled field methods }

/N

ANSYS _~—  ANSYS

Multi-Field Load Transfer -
Solver (Force — disp ) ./

ANSYS Elements:
EMAG: SOLID117, SOLID236
SOLID237
STRUCT: SOLID95
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EMAG (static analysis) - current density }

AN
ELEMENT SCLUTICHN JON 16 2011
SUB =1 11:22:10
FREZ=. 100E-02 PLOT MO, 1

IMPGTHARY
JTSM

SMYT =.508E+09
SME =, 508E+0Y

.208E+09
-S08E+09
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[ EMAG (static analysis) — mag. flux density}

1 AN

VECTCR Juy 17 2011
SUE =1 Tl:aR:2h
FREQ=. 100E-02 PLOT MNO. 1
IMAGTINARY
B
FILFM=14644
MIN=.105756
MAR=1.724

.105756 L4652 2 184
.285519 .645044 1.005 1.364

For 300 KA-> B, ., =173 [T
For 350 KA -2 B, ., =1.92[T]
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EMAG (static analysis) — mag. forces }

FREC=. 100E-02
IMAGTINARY

FIFM=9707
MIN=. 058494
MR¥=16.961

AN

Ju 17 2011
=G 2
PLOT NO. L
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Structural (static analysis) — displacements
& von Mises stress

NCDAL SCLUTTICN

STEP=1
SUB =1
TIME=1
UsM

R3Y35=0
OME =.228E-04
SME =.228E-04

(BVG)

NCDAL SCLUTTCH
JU 17 2011 JU 17 2011
11:48:09 STEP=1 11:54:04
FLOT NO. 1 B =1 FLOT NO. 1
@ oTmE=1
SECV
[MX =.228F~
SMY =.22
SMK =.98
l-I-_.i
-
‘ .508E-05 .102E-04 .152E-04 .203E-04 L220F+0T . 390E+OT .559E+07 LTRTEAOT .B96E+07
.254F—05 .761E05 L127E-04 .178E-04 .228E-04 .306E4+07 LATSEADT . 6A3EH07 811407 . S80E+07,

[
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EMAG (harmonic analysis) — mag. flux density J

1 AN
VECTOR

Jomy 17 2011
STEP=1 11:58:00
SUB =1 PLOT MO. 1

FREQ=5000
BEAT, CNLY

E
FILFM=14644
MIN=. 020925
Mr=1.624

.733199 : 1.445

‘ 1.089 '
.555131 .911268 1.624

020925 .377062
.19859

For 300 KA -2 B, ., =1.47[T]
For 350 KA-> B, ., =1.71[T]
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Mini-Boone (complete geometry) }

AN

Ju 16 2011
12:09:06
PLOT MNO. L
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[ Joule heat losses }

.
%

120E+D. 180F+08 +0

s 00 , ]
L1T72E+07 .58TE+07 . 100E+08 L 142FE+08 .183E+08
. 379E+07 . T95E+07 L121F+08 . 163E+08 . 204F+08

‘ .BO0E+07 . 8 . L240EAH0E
L 300E+D7 8995407 L 150E4+08 L210E+03 L2T0E+03

"Joule heat calculation — 1 cylinder"

h'l

Actual skin effect

Approximate skin effect
(sd =0.0014 m)
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rms

{ Joule heat losses for ... = 7500A, f = 5000 Hz ([kW]) J

7

Approx.
skin eff.

Actual
skin eff.




