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Magnetostatic (Solenoid)

= ANSYS Electronics Desktop &%l

AMSYS Electronics Desktop - 4_sclencid Solution Type: 4_sclencid - Solenoid
B File Edit View Project Draw Mo
| I f Cut Undao Select: Object Magretic:
=3 Copy Redo (S}' Select by I
€ @ paste X Delete ;
I Paste A Delete " Eddy Current
Desktop View Drraw Model  Transient
Project Manager a = .
Electric:
EI" 4 solenoid ~ .
ﬁ Solenoid (Magnetostatic) Electrostatic
|:| " DC Conductian
[
. " Electric Transient
1. Save as... — Solenoid soe TATEEn
2. &EH O+ Project — Insert Maxwell 3D Design 2 &
) (] | Cancel
3. Name HZ& — “Solenoid”
4. &t 045 Maxwell 3D — Solution Type 2 E
5. Magnetostatic A&} & "OK"



Magnetostatic (Solenoid)
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Magnetostatic (Solenoid)
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Magnetostatic (Solenoid)
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Magnetostatic (Solenoid)
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Magnetostatic (Solenoid)

1. ACHH T Draw > Region 23 Region =
Padding Data: % Pad all directions similarly
2. Region C Pad individual directions
H H : " Transverse iy
Pad all direction simlarly H|3 Transterse padding
Value : 50 Directionl Padding type Value UnitsI
uo Kn all Percentage Offset 50

3. History tree > coil $22! > Edit > Surface > Section =&

4. YZEHHCOR "OK”
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Magnetostatic (Solenoid)

1. Coil_section1 28| > Edit > Boolean > Separate Bodies

2. Coil_Section1_Separate1 > Delete!

3. Coil_section1 $22 > Assign Excitation > Current..

4. Current Excitation
> Value : 50A
> Type : Solid
> "OK"
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Parameter
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Tupe: * Salid (" Stranded
Swap Direction
Use Defaults
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Magnetostatic (Solenoid)

1. History tree®|A| plunger 22| > Assign Parameters > Force 25

2. CIE 2% T glo] “=el”
3. Core®?} Plunger Ctri2 Z0| 238 > Assign Mesh Operation > Inside Selection > Length Based

4. > Maximum Length of Elements : 0.5mm

> llo KI’
r . Element Length Based Refinement >
Force Setup &J
Force IP':'St Processing | M ame; |Length1 ¥ Enable
Mame: |Fl:|rI:E1 Restrict the length of elements
W Set mawimum element length: 0.5 | -
—
Tvpg
t« Wirtual
™~ Larentz Restrict the number of additional elements
[ Masimum number of additional elements: |1 Q0o
20| 24 Eaesl
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Magnetostatic (Solenoid)

1. Coil $28 > Assign Mesh Operation > Inside Selection > Length Based =&

2. Maximum Length of Elecments : 2mm
IIOKII

3. ACHHHF Maxwell 3D > Analysis Setup > Add Solution Setup &2

4. Solve Setup > CtE& M7 glo| “=Ql”

Element Length Based Refinement x Solve Setup

General Cu:-m-'ergence] Expression Cache] Solver ] De‘aults]

Mame: |Length2 [+ Enable -
MName: ‘SEtUP ¥ Enabled
Restnct the length of elements Adaptive Setup
v Set masimum element length; |21 |IT|IT| - ] ) -
Maximum Mumber of Passes: | o

Percent Error: |
Restrict the number of additional elements

[ Maximum number of additional elements: |1 Qa0
Parameters

[ Solve Fields Only

Cancel Sclve Matrix: (¥ After |ast pass

" Only after converging
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Analysis > Setup1 28| >
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B¢ Solids
E! copper
B-&7 coil
o4 Steel

- @& core

=4 vacuum
@47 band
&-&P Regior
=3 Sheets
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-l Coordinate Sy
.8 Global
-4 Flanes
..... £ GlobalXy
..... £ GlobalXZ
..z Globalvz
w68 Lists

-7 c
w Expand All

Cellapse All

Edit

Create 30 Component...

& Assign Material .

View

Properties...
Assign Band...
Assign Boundary
Assign Excitation
Assign Parameters

Assign Mesh Operation

Fields

-

-

-

-
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Create Mesh Plot

T

Design Mame:

Contest

kezhl

M amwell 30D ezign

S alution; |Setup1 . Lasthdaptive j

Figld Type:

|Fields

=]
Cancel

Plot Mesh

|

2. "Done” (View 7|2 S6i{AM CIE REHE2 57|01 EH E
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Magnetostatic (Solenoid)

1.

2.

AFCH M5+ Maxwell 3D > Results > Solution data 22!

Mesh Statistics & > Total number of elements : 63,3517|

e 4

17 Sclutions: sclencid - Maxwell3DDesigni O

Simulation; |Selup1 ﬂ

Dezign Yarnation: | J J

Profile ] Cc:-m-'ergence] Force ] Tn:-rque] Matrix Mesh Statistics l
Taotal number of elements: 63351
Mum Tetz | Min edge length | Max edge length | RMS edge length | Min tet val I ax tet vol Mean tet vol | Std Deyvn [vol]

band 228 0.0805207 1.6933 0.E57251 1.3813e-08.. 000470175, 0.000174E69 0000265625,
coil 2852 0.345953 1.86695 1.44388 351457105, 00188945 0.00424512 000246027
cane 21643 00302653 0.543422 0368073 4.29218=-08... 000748853, 0.000817539.. 0.000209417..
plunger  |E240 0.0162389 0.578943 0303458 1.20627=-08... 000994538, 0.000362326... 0.000E59153..
Region | 25683 00344536 F41549 1.11704 1.14458=-07.. 402986 00206769 0100657

Export...

Close
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Magnetostatic (Solenoid)

1. Project Manager > Solenoid > Analysis > Setup1 ¥ 22l > Analyze 2
Progress o x
4 szalenaid - Solenaid - Setupl: Making Initial Mesh on Lozal Machine - RUMNING
] ﬂ

Yerifying body meshes . done.

2. Atk M5 Maxwell 3D > Results > Solution data 22!

3. Force ® > plunger?l %= & F(z) = 0.024 N

B Sclutions: sclencid - Maxwell3DDesign — O x

Simulation: |Setu|:-1 j |Last.-’-‘~da|:-tive j

DesignValiation:l J J

Profile ] Convergence Force ch—rque] Matrix ] Mesh Statistics]

Parameter: |Fc:-rr:e‘ j Force Unit: |newtu:—n j
Pass: |'-' J
| L | T v o e |
| Ffw | Fy) | Fa) | Mag) |
Total 14109E05 1.1564E06 0.024002 0.024002

16
SNE



Magnetostatic (Solenoid)

. =

i



V7= AV _ b/ VX N

Magnetostatic (Solenoid)

B Fields Calculator x

Mamed Exprezsions Cantext: Mamwell3DDesignl H

MName | ~ Salution: |Setup‘| - LastAdaptive j ° InPUt > Quantlty > B
M ag_H tag(Smooth{<t . _ i
Mag_E Mag(Smooth(<E 4 LS T =~ . Vector > Mag
hdag_J tag(Smooth{<. Dielete Al .
H ector B Do . Input > Geometry > Surface > Facelist1 MEH
Fl( Wartor Smnnthl<Rs Eu 24

. Scalar > f Integrate
add.. | |

Library: Load Fram... | Save To.. | Change Yariable Values... InpUt > Number > Scalar > Value : 1 > OK

Sel: 0.27B071640737519
Sel: fIntegrate(Surface(Facelizt1], Mag(<Bx By.Bzx]), Integrate[SurfacelFacelist1], 1)

Input > Geometry > Surface > Facelist1 21%4

Scalar > f Integrate

© © N O U1 A W N =

Psh | Pop | Ae | RDn | Exeh | Cewr | undo |
Iipt General Scalar Wector Dutput . General > / (DiVide)
Quantity ¥ | + YWec? ¥ Scal?r ¥ alue |
Geomety... | /s Mt T . Output > Eval . _” BdS

| | |
| | | [ B
Constant % | = | Pon | Mag | wite.. | avg J‘J‘ 1 dS
Mumber... | ! | g | Dat | Export... |
| | |
| | |

Functian. .. | Meg Crozs

4 |4+

Geom Settings. | Abs Divg Sel: 0.276071640737519

Fead... | Srmaoth I Cul Scl: Alntegrate[Surface(Faceliztl ], Magl<Bx By Bz ). Integrate[Surface(Faceliztl], 1]]

Complex ¥ kin * Tangent
D'omain | Max * | Mormal | B_avg = 0,276 [T]
v | UrnitVec ¥ |
Ln | #®Fom ¥ |
Log
Mean
Std
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Magnetostatic (Solenoid)

B Fields Calculator

Mamed Espressions

Contest: M aswel3DDesignl

M amme | A Solution: |Setup'| : Lastddaptive j
tag H t aglSmaoth(<h . -
Meg_B MagSmoothict 4 Figld Type: |F|elds J
Mag_J tagiSmaath(<. Dielete Al
H_Wectar Smioathl<Hx Hy
R \ectar SranthieFx Ry
< >
add.. | |
Librany: Load Frarn... | Save To.. | Change Yariable Values.
Scl: 2.6863486478605E-07
Scl: Integrate(Suface(F acelist), Dotj<Bx.By.Bz> . SurfaceMarmal])
Push | Fop Rillp | RiDn | Exch | Gz | Unda |
Input General Scalar Yector COutput
Quantity ¥ | + | Wec? ¥ | Scal? ¥ | Walue |
Geometry... | | 14 | katl... |
Congtant ¥ | | P | Mag |
Murnber.. | 4 | S | Ciot |
Function. .. | Meg | Trig * | Cross |
Gieom Settings...| sbs | dir | Diva |
Read... | Smooth | g | Cul |
Complex ¥ | Min hd | Tangent |
Diamain | Max ¥ | Marmal |
v | Unitvec ¥ |
Ln XFam ¥ |
Log
Mean
Std

. Input > Quantity > B

Input > Geometry > Surface > Facelist1 &4

Vector > Normal

Scalar > f Integrate

i A W N =

. Output > Eval

Scl: 2 BBE3486478E0RE 07
Scl: Integrate[Surface[F acelizt1], Dot[<B=.By Bz>, SurfaceM ormal]]

Magnetic Flux = 2.686*e(-07) Wb
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Magnetostatic (Solenoid)

1. History tree > Planes > Global:XZ &4
2. AMCHH & Maxwell 3D > Fields > Fields > B > Mag_B

3. "“Done”

-
Create Field Plot

: |Mag_B1
EIEP Solids [~ Specify Folder IE LI
Eg copper
§E-eP coll Degign: 05 _Salenoid
— Context

2 4 Steel

H-£7 core Cantest iz tied ta model windaow, Edit contesxt

-2 plunger by updating the model window's context
E! vacuum Solution: ISetup1 : Transient LI
£ band
- ‘é? Region Field Type: IFieIds ;I
= eets

-3 coil_Sectionl

Intrinzic Y ariables

Time IDS ;I

g, Coordinate Systems
.48, Global

-4 Planes

Save bs Default |

w68 Lists

Fields Calculator ..

Cateqgony: IStandard

=)

Huantity I Walurne
tag_H plunger
H_'ector care

coil
B_wector barnd
tag_J Fiegion
J_Wechor alldbjects
energy
coF nergy
appEnergy
Ohmic_Loss
Total_Lozs
Temperature

Wolume_Force_Densty
Surface_Force_Denzity

LCancel |

[T Plot on suface only

[ Streamline
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