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Example

* Yoke, Colil
 Assembly, Drawings

Useful scripts
« More complex coill
 EXxport to Opera
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Reasons to use parameterized models

The parameterized Quadrupole magnet:
 Lamella and excel sheet

Videos:

Yoke & Coil adapt to new
parameters

A script based Coll
Export to Opera
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Example as introduction :

This 4 magnets

where created with the
same parameterized
model.

The yoke and the caoill
adapted 100%
automatically.

Only “fancy stuff” like
the cabling and the
connection box was
added afterwards.
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Reasons to use ebg MedAustron
parameterized models:

25.11.2010

Time: 100% -
You need more
time for the first 50% -
model.

But afterward the 0% -
timesaving is enormous 1.

Flexibility:
Something changes always during designing

Networking:
use the same model for CAD and FE with a script to export it.

Conventional
Parameterized

Christopher Siedler
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 When the lamella is defined by the magnet
designers, this could be the input information:

Detail €
Scale: 2:1

Backleg width

Hyperbola 1 \
x*y = A2/

{Lamella height)

P I-I (Shim length

\

.
[ Backleg width ]

o | Required paramters:
* H Aperture radius

] | Pole width

.

Pole length
| Pole window width
[} Backleg width
Polehole o
Polehole distance
Shim length
Shim angle

(Lammela width) i Optional paramters:

central backleg width
Backleghole @

Control paramters:

Pole bottom width

total lammela length

lamella width Christopher Siedler
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 The Values need to be stored in one Excel sheet:
One line equals one magnet configuration.
ALL values are stored in this sheet.
No info will be entered in Catia!
A W W X Y Z Al AB AC AD AE AF AG AH Al Al AK
Conduct Condu Conductor_int
thick space length Hole_x Hole_y  Conductor_x Conductor_y or_coun ctor_c erturn_isolatio
type Ny (mm) Ox(mm} Oy(mm) Px(mm) Py{mm) Cx(mm) (mm) (mm) (mm) (i) (mm) (mm) (mm) tx ount_y n (mm)
Syncrotron 27,000 272,530 72,040 177,290 167,280 167,280 1,500 0,800 278,000 27,500 47,000 11,000 10,000 4 5 0,500
MEBT 27,000 279,260 91,740 150,500 180,500 180,500 1,500 0,000 185,000 32,500 50,500 10,000 10,000 4 10 0,250
HEBT 27,000 279,260 91,740 190,500 180,500 180,500 1,500 0,000 420,000 32,500 50,500 10,000 10,000 4 10 0,250
LEBT 20,000 210,000 52,987 131,500 131,500 130,000 1,500 0,000 124,000 32,500 50,500 6,000 6,000 2 9 0,400
HEBT_MA 27,000 234,000 30,000 20,000 20,000 157,000 1,000 0,000 420,000 32,500 50,500 8,000 8,000 4 9 0,250
HEBT_MA3 27,000 239,000 80,000 20,000 20,000 159,500 1,000 0,000 420,000 32,500 50,500 8,000 8,000 4 g 0,250
MEBT_MAL 27,000 239,000 80,000 20,000 20,000 159,500 1,000 0,000 200,000 32,500 50,500 8,000 8,000 4 9 0,250
Syn_MAO 27,000 270,000 64,000 167,000 167,000 167,000 1,000 0,600 283,000 27,500 47,000 11,000 11,000 4 5 0,500
LEBT_MAO 20,000 210,000 52,987 131,500 131,500 130,000 1,000 0,000 95,000 32,500 50,500 6,000 6,000 2 g 0,400
55 11.2010 Christopher Siedler

6 Parametric design of a Magnet



ebg MedAustron

e OR:

Define (parts of the) yoke by the required
aperture and coil:

a2

"2z
[CoiZailiLength 67SiLength =

[{Conductor_y +2*Conductor_inkerturn_isolation *Condctor_count_y +2*Coducter_ground_isolation
Dictionar: Members of Paramsters lembers of Al

PartBody| Assemble. S|Activity
Design Table Renamed parameters PartBodyiHole. 211HoleLimit 8iDepth
Operators Boslean PartBiody|Hole. 211HoleLimit. BiAngls

Pointer on value function: ~ [Length PartBodyiHole. 211HoleLimit SOFfset
NG ManuFacturing angle PartBody|Hole. 211Sketch. 521 Activity

Peint Canstructors i Partiody|Hole. 21\5ketch, 621 Absolute sz
[ BartRnckHnle 7115ketch 871Proisrtinn 1.
4 »
@ ok | & cancel|

R 4,000 e
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The parameterized
Quadrupole magnet:

e The finished Yoke:

Christopher Siedler
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The parameterized e
Quadrupole magnet:

e The Coill:

It’s not necessary to define it’s size or shape.
It adapts automatically to the Yoke. Only the wire size, cooling
hole and the number of turns is needed.

=y plane

= yz plane

= 2 plane

i External Parameters

|- Length trokelLength) =278,000mm

|- Conductor _x (¥oke!Conducter_x) =11,000mm
- Conductor_y f¥oke! Conductor_y) =10,000mm

& Conductor_count_ {Yoke! Conductor_count_x) =4
[~ Conductor_caunt v {Yake|Conductor_count_y) =5
[~ coldist_y (Yoketeoidist_y’
|~ caildist_x (okelenildist_sx) =1, 000mm

I~ Coductor_hole (Yoke!Coductor_hole) =5, 000mm

|- Coductor_ground isolation {oks!Coductor_ground_isdlation} =1,500mm
[ Conducter_interturn_isalation (okelConductar_interburn_isolation) =0,500mm
G Dt (akelDx) =124, 780mm
[~ Dy (Yoke!Dy) =28,510mm
[~ Ex (okelEx) =181,530mm
- Ey (YokelEy) =85, 260mm
-G Fx (Yoke!Fx) =217,530mm
L& Fy (vokelFy) =49, 260mm
e Parameters

=& Material=Copper

[~ Windungshaehe=13,000mm="External Parameters\Canductar_y" +2* External Par ametersiConductor_nterturn_isalation™
[~ windungsbreite=12,000mm="External Parameters\canductor‘;‘ﬂxm mr\ete?s\Colr'\duc/tov,\gtertum,lso\atmr\‘
& r_cond=1,000mm | G

I~ col_straight=139,000mm="External ParamekersiLength” /2 §
& type=HEBT_MA3
& Bohrung=4,000mm
“ & turm_cosf=3,5

= Relations

[~ e Formula, 18: * Geometrical Set. 1\RectPattern, 1\NumberInDir2” =" External Parameters)Conductor_cou
S r— =l

$Formula,19:  Geometrical Set, 1{RectPattern. 1\NumberInDirl = External Parameters\Conductar_count_x
|45 Formla. 21 * Gecmetrical Set.1\BshrungiRadius. 330iRacls® =Bohrung 12
+ *Geometrical Set. 1{Leiter| Offset 3221 0ffsat
+ *Geometrical Set. 1{Lsiter|Offset 3200Offset”

termal Parameters\Conductor_y’

" External Parameters\Conductor_x

hferahs

[~ Farmula, 26: * Geametrical Set. 1 Lsiter R adius.318\Radius” =r_cond
[~ Farmula, 27: ~ Geametrical Set. 1 Lsiter R adius.315\Radius” =r_cond
ormula,26: " Geometrical Set, 1{Leiter|Radius, 3121 Radius” =r_cond
Geometrical Set. 1\ eiter|Radius. 309 Radios =r_cond

oo,

+ *Geametrical Set. 1\PahOffset. I0|OFset” =" External Parameters|Dx”

e Formula, 35:

* Geometrical Set. 1\PoOffset. 9\0ffset” = External ParametersiDy™

I=fo Formula 36: * Geometrical Set. 1\Polioffset. B\Offset =" External Parametersifx”
+ “Geametrical Set. 1\PoliOFfset. \OFfset " =' External ParametersiEy”
: *Geometrical Set. 1 |PaOFFset.E\0ffset” = Exteal ParametersiFx”

* Geomerical Set, 1\PohOffsetSlOffset” =’ External ParametersiFy™
:  Geometrical Set. 1{Plane. 1{0ffset” =coi_straight

External Parametersilength /2]

cometrical et 1|Lsiter_rechtecklOffset 41CKfset’ =" External Parameters|coil:
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 Coil and Yoke adapt to changes:

(see Movie 1)
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The parameterized

Quadrupole magnet:
 Assembly:

Also adapting:

e Support, Crane hooks
« Shim

 Protection Cover
 (Coil Connectors)

Limits of the model:

 Cabling and cooling circuits.
 Alignment System
« Special stuff (like K-Mod Coil)

Christopher Siedler
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 Drawings:

adapt also automatically (with limits)
early drawings make error checks, colaboration and controlling

easler.
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Useful scripts:

« Coll wires generated by a Script:
The parameterized model is limited in complexity.
It is possible to generate more advanced coils with a script.

In this case the script takes automatically the parameters of the
part as input. After a change of the geometry it’s only necessary
to start the script again.

Christopher Siedler
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Useful scripts:

 Export a simplified Version to OPERA:

» It’s possible to export automatically only the for FE

required parts into iges files. _ _
 Only the required details
(Sub body copied as result
with link)

e Spitted in parts as
needed for FE
(Shim / Pole / Return Yoke)

e Automatically saved as
iges

Movie 3

Christopher Siedler
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Useful scripts:
 Export a simplified Version to OPERA:

Christopher Siedler
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Questions?

Contact:

Christopher Siedler
BE-OP-MED (MedAustron)
csiedler@cern.ch
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