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(ﬁ\ QuickField Magnetostatics

_ _ Magnetostatics
Magnetlc_ analysis AC Magnetics
suite
Transient Magnetic
Electrostatics (2D,3D) and DC Conduction (2D,3D)
Electric analysis suite AC Conduction
Transient Electric field
Steady-State Heat transfer (2D,3D)
Thermostructural .
. : Transient Heat transfer
analysis suite
Stress analysis
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QuickField Workflow

Problem setup
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Specifying the material properties,
field sources and boundary conditions
Using the Data Editor

Geometry definition
using the Model editor

Results analysis
using the Postprocessor



QuickField Magnetostatics. Problem setup

p'roblern Properties - Magni_base.pbm

1. Choose the problem
2. Choose the type: Magnetostatics
model class

General  Lnks

Y 1 Length Units
Problerm Type:  Magnetoztatics o M eters o
Model todel Clazs

Coordinate System
X Flare-parallel o Cartesian o
g Aisprnrmetric Frecizion
L= 1 m Mormal e
Plane-parallel
Files

r a4 AXiSym metric G earmetny: M agn. mod

‘ Data: tagnb_basze.dms

Library Drata:

VN

Location:  D:sadnvehwebsiteshgquickheld. cormhzeminarsdc_magnmagnb

Cancel Help
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(ﬁ\ QuickField Magnetostatics. Geometry

&. QuickField - Magn1.mod
File Edit View Problem Tools Window Help
0 g5 a9

M 40 cm

TR =3
=& Magn1.pbm - nonlinear magnet¢
# Geometry: Magn1.mod
/& Data: Magn1.dms
- Block Labels
® Air

Block .\\Ti?imk\\\\\

= Vertex Labels
+& Library Data: Magn1lib.dms
=/ Links:

*:No links

Edge ———— |

Steel

L

‘ 
Vertex SRSIEIIIEE

b

>  Magni.mod
Block: Air 32.0cm, 70.7 cm

For Help, press F1
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QuickField Magnetostatics. Label properties
Edge
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QuickField Magnetostatics. Results

Results analysis is the most complicated part, having more options. Generally the
following types of result analysis are available:

File Edit Wiew Problem Tools Window Help
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. . Solution Time, s 1 aPh | v B nor
and integral calculations ® Coordinates - E3Pyscal Quantite e,
LEﬂgth Unit Centimeters | | . _I Fechanical force : I : I : I : I : I : I : I : |— Bg 0.00
Coordinates Cartesian 0 2 4 & 8 10 le 14 chn%
El Links
= Add Link Postprocessing Magnl.pbm:1 | XY-Plot Postprocessing Magn1.pbm:3 | Table Postprocessing Magn1.pbm:4 4 B
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Field Picture Properties

QuickField Magnetostatics. Results

Field maps
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Problem specification:

The permanent magnets coercive force is 147 KA/m,
Steel BH-curve:

ALNICO BH-curve:

—+B, T
0.1

5.0

0.0¢

-100,000 -50,000 0

H, A/m

Task:

Calculate the force
as a function of the
yoke position.

Nonlinear permanent magnet

——B T

2,000

H, A/m

4,000

6,000
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@\\ Nonlinear permanent magnet

\%/

Values
-a Physical Quantities
—D Mechanical force
Flux Density ~ P f=13U43N
By | L A o=-20807"
l 04430 | ¢ LA f = 23342 N
| 0.3544
..... LA f,=-13043 N
| 0.2558
L4
L | 01772
|| 0.0888
|| 0.0000
A General
\\\\\“ W A \ —1-0.0588 Problem Type Magnetostatics
"" \\\\\\\\‘ W L |-n1772 Model Class Plane-parallel
\V/ | 02658 Zlength (L), cm 100
' -0.3544
1 -0.4430
= =
r{
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o

Coil + 4 om
5 Plunger :
“ 4 - 44 - - - = __ _ _ o
@\ (070)
Q Q
20 cm
Coil -
Core
24 cm
Task:

Solenoid actuator force

Problem specification:
Current density in the coil j = 1 A/mm?;
The BH-curve for the core and the plunger:

——B,T

0 2,500 5,000
H, A/m

Calculate the force as a function of the plunger position.
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Solenoid actuator force

24 Physical Quantities

EID Mechanical force

1.250
1.125
1.000
0.875
0.750
0,625
0.500
0.375
0.250
0.125
0.000

=] Table Postp... | = | & |

e s L

L {em)

9.3 0.959384

“w 3
At os 0.958535
hY

95 v
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@\\ Armature winding inductance

https://quickfield.com/advanced/magn5.htm

Problem specification:

3-phase stator winding scheme: A-A, Z-Z, B-B, X-X,
C-C, Y-Y, slot current 200 A, number of turns 100,

Permanent magnet coercive force
H. = 820 kA/m, remanence Br = 1.1 T,

Steel core B-H curve:

——B,T

Task:

Calculate the phase
coll inductance for
the normal operating

0 5,000 10,000 conditions.
H, A/m
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(ﬁ\ Armature winding inductance
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@]\ Attraction of the block magnet to the steel plate

Problem specification:

Permanent magnet grade N35: H, = 954930 A/m, B, = 1.26 T;
Relative magnetic permeability of steel pg..; = 1000.

Task:

Calculate the pulling force of the magnet
attraction to the steel plate.

|=0.25" (6.35 mm) - magnet Ie :
d=0.25" (6.35 mm) - plate thickness;

https://quickfield.com/advanced/block pm ferromagnetic.htm
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@]\ Attraction of the block magnet to the steel plate

@ Postprocessing block_pm_ferremagnetic.pbm:l li“ﬂ”ﬂ'
Boh SO B U swotineor  + b (N
JR—
----- _ | Surface area i
e
é--a Physical Quantities 3
EID Mechanical force A —
| -55' f=73913 N 3 :==::__—f:_:;—:—_:§i
E e —
A o=-021381° :____—i ¥
..... A f,=73912 N i _'____-“E_-E—::_:Ei
. L~ f,=-0.27582 N : ’{:‘::_i_—j_:_:i
----- _| Mechanical torque
----- _| Flux linkage per one turn
----- _ Magnetomotive force
4 | : i [ b J . = :
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@\\ Brooks coil
i

— - — - i Problem specification:
Current | =1 A, number of turns N = 200,
A c =20 mm.
Task:
3¢ Calculate the inductance
B B B B N ; 4C - -
2C Brooks coil inductance can be
calculated using equation*;
Y L =1.6994-10°-(3/2-c)-N?
I Y
Y
*Reference: Frederick W. Grover, Inductance
C Calculations: Working Formulas and Tables, Dover
7 Phoenix Edition (2004). ISBN 0486495779. Page 98.

https://quickfield.com/advanced/brooks inductor.htm
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L1

£ L Inductance Wizard
El’a From Flux Linkage
: ----- * Flux Linkage: & = 0.0020334 (Wb)
----- ® Current: 1= 1 (A)
----- ® Inductance: L = 0.002033 (H)
El’a From Energy
----- * Stored Energy W = 0.0010164
----- ® Current:1=1 (A)

.. ® Inductance: L = 0.002033 (H]

Brooks coill

/

https://quickfield.com/advanced/brooks inductor.htm
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Halbach array

- =~ -~ =~

~ ~” ~ - ~ r ~ ~

. -_— . = Sang, — o, —

D =0.5inch, H=0.5Inch,
Problem specification:
Permanent magnet coercive

force Hc = 750 kKA/m:
remanenceBr=1.1T

Task:

Calculate the magnetic
field distribution.

https://quickfield.com/advanced/halbach array.htm
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Halbach array

amwww =
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@]\ Superconductor levitation

Problem specification:

Permanent magnet coercive
force Hc = 575 KA/m

Task:

Calculate the magnetic force
acting on a superconductor.

O
ﬁ
e
ﬁ

0

1) mm

This example is prepared by Gyore Attila, Gyurki Peter, Janko Arpad.
Department of Electrical Machines and Drives,
Technical University of Budapest

https://quickfield.com/advanced/superconductor levitation.htm



https://quickfield.com/advanced/superconductor_levitation.htm

Superconductor levitation

Mechanical force ¥ for superconductor
This example is prepared by Gyore Attila, Gyurki Peter, Janko Arpad.
Department of Electrical Machines and Drives,
Technical University of Budapest

r length for gap

% For superc

roblem displayed

Flux Density

B(T)
0.a0
0.45
0.40
035
030
0.25
0.20
015
010
0.0s
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This recording Is over

More recordings and simulation
examples at
www.qulickfield.com

Your feedback is welcome: support@quickfield.com
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