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Detector Structure in XML
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XML Models Preparation

New Method Force: ‘ D \

e Extraction of Models from

Smarteam Engineering Database v
: . ORACLE
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® Compare Analysis e
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3D Models >
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® XML conflicts checking




| Research Map of Coil Project

Reproduction of Coils Engineering Model in
CATIA

Segmentation and Definition of Mass Properties
Compare Analysis of Engineering and XML Models
Simplification of Geometry

Generation of XML Codes



Model Reproduction in CATIA

Engineering Model of Coil has been extracted
from SmarTEAM database

After, model was reproduced in CATIA by
adding data from 225 CDD Drawings Section of Coil
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Segmentation and Definition of Mass

Vol.1. Cryostat Top

Cryostat Top o 1.26 10 088

Total Mass (kg): 10 088

Vol.2, 4, 6, 8. Cryostat Corner

: Density Volume Total Volume Total Mass
E“ Number of Items Part Name Material (egs/m?) () (%) (kes)
@ .
i< 4 Cryostat Corner Assembly  Stainless Steel 3041 8000 0.04 0.16 1344
=N

Total Mass (kg): 1 344




Compare Analysis

o

Reproduced Model XML Model

A=0,+D,+ D+ 0,+ A+ A+ A+ Ag=0.124 m3—0.001 m3+0.176 m3 + 0.198 m3 — 0.157 m3 + 0.088 m3
+0.149 m3+2.327 m3=2.9m?3

D=0+ Dt Dst Da+ D+ Dt D+ A= 1138 kg + 14 kg + 158 kg + 1738 kg — 911 kg + 778 kg + 1248 kg
+7517.9 kg = 11 680.9 kg




Simplification of Geometry

2 Standard Phases of Synthesis:

® Grouping of components with same materials and density
® Unify groups with kindred materials and density

Volume 9.2
. P 5 i Volume 13.3
Simplification of Voussoirs Volume 9.1
Volume 13.2
Name Material Density Volume Weight
Vossuoir Aluminium 2650 0.537 1423 |_‘.‘ wolumes.1
Volume 9
Vossuoir SSTEEL 2000 0.015 120 »[ olumes.s
Tie rod TASEELI 2480 0.016 7z H
Lug 73 CN18-10 8000 0.028 224 H valume 13,7
Shouldered axis TASE-ELI 4480 0.005 22
Smallbarsupport| Z3CN18-10 3000 0.0003 2
ey Piston 73 CN18-10 2000 0.0001 1
# “olumel13.3
Convexbar |Z3CND17-12Az| 8000 0.0001 1
Concavebar [z3 CND 17-12Az| 8000 0.0002 1 Volume IlI
T‘E'Rg‘dmerm‘ Al1050H22 | 2705 0.015 a1 |»—>{ wolume 12,1 Volume IV
ate Volume V

9SeUd 1sT

9Seyd pul
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A

Discrepancies in Volume = 0.05 m3
in Mass = 15Kg



Generation of XML Codes

XML causes:

Necessity for additional detalization of Geometry
Programming in Z0 position

Necessity in additional geometrical transactions for
final positioning

Creation of Overlaps and Gaps

Overlap 283 mm

Gap 3.7 mm
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Generation of XML Codes

® Method for XML conflicts detection and evaluation in CATIA

VP1

Catia

Checking

XML

Converter

Disassembled
Geometry
B\%

Disassembled
>  Geometry
wrl
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Generation of XML Codes

(- Definition

Name:[lntetference.l

Type: |Contact + Clash ~|[derm Selection; I No szlection

1 ) Ifletween all components ;j Selection: ,.W
[~ Results

‘g Number of interferences: § (Clash:8, Contact:0, Clearance:0)

Filter list: INI types LHND filter on value j 'AII statuses L] E a' i

List by Conflict | List by Product I Matrix [

COI‘neI‘ Inne[‘ 2, . | Product 1 Product 2 Comment
] Corner_Inner2... Clash -0, Relevant

Short_Innerliv... Corner_Inner3... Clash -0.14 Relevant

Comner Innerl... LongInnerZiv.. Clash -0.03 Relevant

Comer Innerl... Short InnerLiv.. Clash -0.14 Relevant

Corner_Inner2,.. LonglnnerZiv., Clash -0l Relevant

Corner_Innerd... Longlnnerliv.. Clash -0.07 Relevant

Corner_Innerd.... Long lnnerliv.. Clash -0.07 Relevant

Corner_Innerd... Short Innerliv.. Clash -0.07 Relevant

Long Inner 2

Corner Inner 1

Short Inner 2§

Short Inner 1
Corner Inner 3

Long Inner1

_th J b

Corner Inner 4 Deselect | More 5> |

@ 0K | @ Apply | @ cancel |
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[ <tubs
<tubs
<tubs

L <box

<posXYZ
<posXYZ

<posXYZ
3 <posXYZ
<posXYZ
<posXYZ
<posXYZ
<posXYZ

name="CryolLong Tube"
name="CryoShort Tube"
name="CryoCorner Tube" material="Iron"
name="CryoCutBox"

— <subtraction name="CryolLong Tube Up" >

Generation of XML Codes

<posXY¥Z wvolume="CryoLong Tube" />
<posXY¥Z wvolume="CryoCutBox" X
<posX¥YZ vwvolume="CryoCutBox" X

</subtraction>

<subtraction name="CryoShort Tube Side" >

2, <posXYZ wvolume="CryoShort Tube" />

<posXYZ wvolume="CryoCutBox" X
<posXYZ wvolume="CryoCutBox" X

</subtraction>

<subtraction name="CryoCorner Tube 4" >
<posXYZ volume="CryoCorner Tube" />
<posXYZ wvolume="CryoCutBox" XY
<posXYZ wolume="CryoCutBox" XY

— </subtraction>
 <composition

name="CryoTub_ Sector" >
volume="CryolLong Tube Up"
volume="CryolLong Tube Up"
volume="CryoShort Tube Side"
volume="CryoShort Tube Side"
volume="CryoCorner Tube 4"
volume="CryoCorner Tube 4"
volume="CryoCorner Tube 4"
volume="CryoCorner Tube 4"

L </composition>

material="Iron"
naterial="Iron"

material="Iron"

~No™

Y—
Y-—

X ¥ z="1600.; 1600.;

0. ; 0. ; -11824.18 "
0. ; 0. ; 11824.18 "
=" 0. ;0 1854.18"
Z=" 0. ; 0. ; -1854.18 " r
0. 3 0. 3 135.218"
0. ; 0. ; -735.218"
X Y z="0. ; 2110. ; O.
X ¥ z="0. ; -2110. ; O.
X ¥ z=" 0.; 0.; 12080.
X ¥ z=" 0.; 0.; -12080
X ¥ z=" 0; 1819.732; 1
X ¥ z=" 0; 1819.732; -
X ¥ Z=" 0; -1819.732;
X ¥ z=" 0; -1819.732;

Rio_Z="529.4814; 550.
Rio 2Z="529.4814; 550.
Rio 2Z="529.4814; 550.;

; 23648.36" nbPhi="32"

» 3708.36" nbPhi="32"
1470.436" nbPhi="32"

600. " />

rot=" -22.5 ; 0 ; 0. "/>
rot=" 22.5 ; D : 0. "f>
rot=" 22.5 8.3 B, "
rot=" -22.5 7 8 3 Q. "S>
2OE=" 22.5 5 8 3 8. "S>
rot=" -22.5 8 5 Bx ">

" rot=" 0. ; O

n rot=" B. 7 B
" rot=" 80. ; O
Sl rot=" -90 ; O
1789.731" rot=" 45. ; O
11789.731" rot=" -45. ;
-11789.731" rot=" -135. ;
11789.731" POE=" 135. 3

/>
/>
/>

" />
n >

% W
7 1807
o" />
g " &>
O
O LA
B % B M f
B " Ly

® According to Given Structure it was generated XML code for the full Coil

® Code consists of 200 programming strings
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Conclusions

Creation of precise descriptions of ATLAS detector components on the base
of engineering data is actual task for the Reconstruction and Simulation

Implementation of CATIA provides efficient way for the comparison of XML
descriptions with Engineering models

Compare analysis should be done by CATIA DMU algorithms

Geometry export from XML to CATIA should be done on the base of facet
representation of geometry (.wrl file)

New method of visualisation and calculation of XML overlaps and Gaps on
the base of CATIA, was developed

For the ATLAS detector Coils — New models reproduction, Compare analysis,
Simplification and XML code generation have been done
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Thank you for Attention



