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Flexible Chain in Sector 11 and 15

Flexible Chain in sector 11 and Sector 15 are symmetrical

* Flexible Chain is structure with cable bundles, pipes and flexible supports

Sector 9

Sector 15 Sector 15



Phase I: Reproduction of CATIA description

SmarTeam model numbers ST0160268 01
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Phase I: Reproduction of CATIA description

Step 1: Adding detalization

Smarteam Model

Drag Chain
Flexible Chain

1. Drag Chain has no detalization
2. Pipes was completely missing
3. Cables was completely missing
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Phase I: Reproduction of CATIA description

Step 1: Adding detalization

O MOT SCALE | REMOVE ALL BURRS AND SHARF EDGES | o~

$a

6 Dwg files

e

5 ST

e e
1 51 ) O 1 A T — =

Dwg files was provided by Marco Ciapetti Cata Iog

Horizontal Bars

Control Pins

Vertical Nylon Seperators

Outer Link Plate

Inner Link Plate

Anti-Friction Washers

Outer Link Plate

Horizontal Bar
Fixing Screw

Drag Chain
1. Parts of Drag Chain were created using Dwg files
2. Drag Chain was assembled using Catalog and Dwg files

Reproduced Drag Chain

Link Pin
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Link Pin Circlip



Phase I: Reproduction of CATIA description

. C L. Pipes and Cables
Step 1: Addi ng detalization Pipes and Cables was created according Excel file and drawing

Excel file Drawing Reproduced Pipes and Cables

¢ [Calorimeter End Cap A. Flexible chainin sectortt: | — T
; 5| (
& [ [ - Remove (Fiee) )
7 [rag End Cap Side #| L& | Data and SPAC optical cable Optical EL 13 = |Stay  Deoupied) L1 1
& | |LAig End Cap Side 4] LB _|HEC Fower Supply CAMBuS cable AN 55 2 [ B | = | ReplaceDccupied) 8 olrre DL B
o [Cag End Cap Side A{LC | 260V Fower Supply Cable [ 1 7 A 7 A
10 [ [Larg End Cap Side 4LD [HEC 2601 [ 3] 2
0 [Jiag End Cap Side 4 LE_[HEC PS contral Control 08 2 ~—TTT y
12 [ [Lag End Cap Side | LF_| CANbus [For orate and power supply] CAM 65 1 > 7 be i
13 L End Cap Side #| LG | Purity monitor cable Control & ] 2 ny X
14 [JCarg End Cap Side ALH | Interioch s for Grounding Contral 5 1 A
15 [[CAQCAYO | EndCap Side ALK | Oiffusion Pump ES vacuums Ttoil Contral 5 H 4 X é
16 | [LAgCAYD |EndCap Side AL |Electrical Pawer Diffusion Fump cable [ 135 1 L b + ¥ |+ | chaeveat
17 [ [LAgCAYD | EndCap Side LI | Filter Bow [FT) heater cable. Ly 05 7
13 | |L&gCAYD | EndCap Side A LI |Penning Citfusi Control n 3 7 4 4 14 7
13 [ [LAqCAYD | End Cap Side A LD | Firani Diffusion Pump signal cable. Contol & 3 L i
20| [[AqCRYD  |EndCap Side ALP | TT signal cable [Anti Condenser Heater] Conual 65 E] ok > =3
21 [[LAgCRYD |EndCap Side AL |Power for anticondesation i lines [ 1 E] B | |
22| [LAagCRYO End Cap Side LR |Cryostat Temperature Monitor cable Control 185 3 4 314,53 + 6 x &AL X
23| [LAmCRYD _|EndCap Side ALS |Filter Boa (FT) signal cable, Control 165 7 —t — |
24 _[LAgCRYO End Cap Side A LU | Detector monitor cable Control 1 16 ol |
25 [l End Cap Side £ L | Fradiation manitor Contral 47 3
26 [ [LAqCRYD |EndCap Side ALZ [ECLIEE 7 10 z Y X B 42,5 + ¢ [
2 Toral LARG catles 1052320 I — - {
23 {05 & | 44 \iE
29| [TiCal ExtBarrel & [TA 1KV DC High Valtage Soure of Drawers HY B ] | | sec H
30 | [Tilal ExtBarol & |TE 200 OC General Low Voltags Powar Suppl of DrawarseEq LW Tt 0 / )
a1 | [TikCal ExtBarrel & |TE | AU Low Voltage Power Supply v i i3 ol |
32 | [TileCal ExtBarrcl & |TE | CANbus [digieal and KV zide in one cable] Can 2 5 == [
23 | [TieSal Ext Bl & |TF | GANbuz for LY (ELMB: and LYPS stecring] Gan @ 5 — -+ =
= Ext Bl & __|T1G | CANbus For CS From hydradlie rachs Call B T 10X 4
BT ExtBarrol & |TH [Data Rasdont Optical ] ] *
26 | [Tkl EvtBursl h__|TI|LASER meositoring Opticil = ) PIrds| & A 4 | B Sukvey
a7 | [Tikesl Ext Bl |TJ | Water prascurs Contral G 7 o ¢
£ Toral TRE cabies 61151 - e ol [od // {7
e ‘ /06
a0 K
a1 t
42| [CoolingLAry |EndCap Side A L[ Water pipes LARG Fipe 67 1| s5emes fPES 4k BAUS|+ 6 % B Y4, &
43| [CoolingLArg | End Cap Side LW Water pipes LARG Fipe 50 1 196350 1
4| [LARG End Cap Side A Lq Water oooling pump pipe 22 2 6027 { e -
45 | [Cooling TieCal | End Cap Side A T Water pipes Tiecal Fipe &7 1| a5emes pivs A x Zn2 s
4€ | | Cooling TileCal | End Cap Side A Twd water pipes Tilecal Pipe 454 1 1883 g ik
47 | [TieCal End Cap Side | TW]Cs water pipe 25 it a5
) Total Water Bines Jiox 6.5
4
50 CRVOGENCE] LA [Preumatic lines FT vacuum Pipe. 10 25 21301 (1 = ™1
61 | [LaRG End Cap Side 4 LaZ| ARG ARR cooing ine Fipe 14 3 32363 | Y Bt
52 | [Tilesal End Cap Side | TA1Cs arines Fipe 2 3 33328 | !
63 | [Tilesal End Cap Side #| TAZ Tiecal A cooing Ine Fipe 165 2 42756 - |
54| [LARG-Tileeal | End Cap Side £ CA]Preumasc ines for water cooing Fipe E 1 314.15] L \ l/ N e
56 / N | N/
&1 {7 \w . ||
62 [ |
| 1 R \é :

| |

| \
| =l
/ |

Excel file and Drawing was provided by Marco Ciapetti



Phase I: Reproduction of CATIA description

Step 1: Adding detalization

Smarteam Model
Reproduced Model
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Phase I: Reproduction of CATIA description

Step 2: Adding history

Smarteam model

= Assemble.6
i‘fﬁ Body.6
i—@ Pad5
L & Assemble.7
"‘% Body.8
. Pipe 802 replaced by BRep.
L & Assemble.8
-"‘% Body.10

. Pipe 855 replaced by BRep.

r@ Assemble.9
#-52 accemble.10
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Phase I: Reproduction of CATIA description

Step 2: Adding history

Smarteam model
BLo

B0

‘i L11
Lf Add.59

B Body.120
L. BRep solid

p %uz
B3

+‘ %LM

Reproduced model - Editable

$-R3 R3.2)
$-23. RS R5.2)
Y

ipad.d
=73 Sketch.S

qo AbsoluteAxis
4 c\') Geometry

a]Con sssss ts

i—% Pocket.2
w2y Sketch.6

4-> AbsoluteAxis

@b Geometry

)

$-5. r8 (R82)

\ 4
\ 4

Step 1. Sketch was created on

Not Editable Model Step 2. Part was created using Sketch

FR13 R13.D)

.Step 3. Holes was added on parf
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Phase I: Reproduction of CATIA description

Step 2: Adding history

Smarteam model

I" Assemble.b
U-I% Body.6
"@ Pad.5
#7 sierchs
L & Assemnble.7
=B sodys

- Assemble.8
L .5
U‘:@ Body.10

r(@ Assemble.9
#-52 accemble.10

' Pipe 802 replaced by BRep.

. Pipe 855 replaced by BRep.

+‘D1 (D1.4)

T“' D1 (D1.5)

i"@m (D1.6)
=5

wed” 7X plane

=33 PartBody

r@w

& sietch665

Reproduced model
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Phase I: Reproduction of CATIA description

Step 3: Sortation of CATIA tree

CATIA tree for Smarteam Model
CATIA tree for Reproducted Model

e e Seanmra
b-?ﬂsmsmw_m (AT312158MQ.7)
=3 sro160270_ 01
=~ xy plane
[[[ac x plarie @ lex chain sec 11 Azsembly
.~ zxplane s
- 3 ara12159M0 """}3 ‘Large [Large.]]
= Assemble.y
= Beooyz d—i‘@ small [small. 1)
- Pag. I " -
E'}*,snam.v "‘@ Piece [Piece.1]
ko Assemble.2 }.u.": . .
it
? Booss ~§1drug chain secld [drug chain seci1.1)
-2 Aca == [zl chain (small Chain.1)
= DBoay.S
Pac.2 "“:‘gﬁhalf Chain [half Chain.1)
A Shetch 2
£ s F B line.2 Line)
= Soom =B | chain part 2 (Chain Part 2.1)
Constraints
'.__""“‘“ T8 lpradudtss (Produdsa
S Sketch.3
L. AbsoluteAds ==y part104 (Part104)
“2 Geometry
B3l constraims Part104
- Pocker2 i
T X Swetch.d el omy plane
tr. ;bsolg&ui ot wz plane
. Geom:
B constraines ¥ e nlane
"-&Axscmle.a R
-5 assembles PartBody
-5 Assemble.s El
b- 5 Assemble.s 1 Pad.
""& Assemble.?
"&A&semolea
® 5 accamnia a

Flexible Chain was presented as 10 parts. Each part was composed about 100 models. This models were grouped in parts

11
and than distributed in products.
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Phase I: Reproduction of CATIA description

SmarTeam model
Reproduced model

Overal number of (SmarTeam): Overal number of (Reproducted):

=  Assemblies - 7 =  Assemblies - 2 338 = 2331 Assemblies added
=  Parts - 60 = Parts-11185 = 11 125 Parts added

= Bodies-981 = Bodies - 20499 = 487 man/hour spent

=  Sketches -1 252 =  Sketches - 18 155 = 8 tasks was done

=  Geometric features - 11 131 =  Geometric features - 87 854 12



Phase II: Simplification of CATIA model

SmarTeam model numbers ST0160268 01
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Phase II: Simplification of CATTA model

CATIA Model

Full structure divided on 5 sub-structures:

Drag Chain
Piece
Pipes
Cables
Support

Lk e
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Drag Chain

Volume (m?)

Mass (kg)
Material

Density (kg/m?)

Detailed Model

6 parts
0.116 Volume (m?)
928 Mass (kg)
Stainless Steel Material
8’000 Density (kg/m3)

Diff: 0 Kg

Simplified model

0.116
928

Stainless Steel

8’000
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Volume (m?)
Mass (kg)
Material

Density (kg/m3)

Detailed Model

2 parts
0.046 Volume (m?)
368 Mass (kg)
Stainless Steel Material
8’000 . Density (kg/m3)
Diff: 0 Kg

Simplified model

0.046
368
Stainless Steel

8’000

116
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Volume (m?)

Mass (kg)
Material

Density (kg/m3)

Detailed Model

6 parts
0.066 Volume (m?)
528 Mass (kg)
Stainless Steel Material
8’000 . Density (kg/m3)
Diff: 0 Kg

Simplified model

0.066
528
Stainless Steel

8’000

17
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(@:1,) [

Detailed Model Simplified model

6 parts

%‘;’*&"ﬁ

%
Volume (m?) 0.052 Volume (m?) 0.052
Mass (kg) 465.92 Mass (kg) 465.92
Material Cooper Material Cooper 18
Density (kg/m3) 8’960 . Density (kg/m3) 8’960

Diff: 0 Kg
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Detailed Model Simplified model

Volume (m3) 0.238

Mass (kg) 1’904

Material Stainless Steel
82 Parts: Diff: 0 Kg Density (kg/m?) 8'000

Simplified model

Volume (m3) 0.194
Volume (m3) 0.238 Mass (kg) 1’552

Material Stainless Steel
Mass (kg) 1'904 21 P .

arts: Diff: 352 K . :
Material Stainless Steel g Density (kg/m?) 8000
; 19

Density (kg/m?) 8’000 Diff: -352 Kg
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Phase II: Simplification of CATTA model

Simplified model
102 parts E 41 parts tzo




Phase III: Preparation of XML and Conflicts

Checking

SmarTeam model numbers ST0160268 01
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Preparation of XML

* We have prepared 2 XMLs:
prep :
1 <section name -
2 version = "p.o"
s date - "13-05-2019"
4 auchor - "Besik RKekelia™
41 x 2 Vol - FlexibleChainSector11-15.xml . SR T A St
- - =
° 7 <!-— Flexible Chain (Sec_11) -——->
<secction name = “riexipie Cnainsector 11-15- 8 <f{—— Piece——>
version - "p.o" -]
date - "07-06-20195" i0 <box name="Piece Box" material="ShieldSteel” X ¥ Z="242.: 629.5:; 104a1. />
auchor = "Niko Tsutskiridze, Davit Shekiladze" 11 <box name="Piece ocutBox"” material="ShieldSteel"” X ¥ Z="217.; 600.: 1042.%"/>
top_volume = "FlexibleChainSectorll-15"> 12
1 D == i3 <subtraction name="FPiece subtrc” >
<box name="Support BottomPlate" material="ShieldSteel"” X_Y¥ Z=" 4300.: 9.5: 506." /> ot e e e e = = Wod Hodlethes
<box name="Support SidesPlates" material="ShieldSteel” X ¥ Z=" 4312.: 828.5: 25." /> 15 <posXYZ volume="Piece cutBox" X ¥ Z=" 0.: o roc=" 0.; 0.:0.
<box name="Support_SidesPlatesCutBox" material="ShieldSteel” X ¥ Z=" 1956.: 710.: 30." /> 16 </subtraction>
17 \
<subtraction name="Support_ SidesPlatesSubtr"” > is <composition name="Piece" >
<posXYZ volume="Support SidesPlates" X ¥ 2=" 0. ; 0. : 0. " rot=" O. /> 19 <posXYZ volume="Piece subtrc” X_¥ Z=" -2902.7: 443.8 : 3729.5 "/>
<pPOosSXYZ volume="Support_ SidesPlatesCutBox" X_¥ Z=" -1078. ; -40.75 |, - : 8. : o. | 59 <posXYZ volume="Piece subtrc” X ¥ Z=" -2902.7: 443.8 : -3729.5 "/>
<posSXYZ volume="Support_SidesPlatesCutBox" X_ ¥ 2=" 1078. ; —40.75 ; ©O. " 3 Q. ®. 9 21 </composition> - -
ff </subtraction> 22 <l=—— End Piece——>
is <box name="Support MidlPlates" material="ShieldSteel"” X ¥ 2=" 4312.: 814.9: 20." /> = . \
19 <box name="Support_ MidlPlatesCutBox" material="ShieldSteel” X ¥ Z=" 1954.: 615.: 25." /> 24 <!-—Supporc--> |
20 23 25 <!==Cenrtal Support--=> \
21 <subtraction name="Support_ MidlPlatesSubtr" > 26 <box name="plate of supportl” material="ShieldSteel"™ X _¥Y Z="4300.:; 106.: 506."/>
22 <posXYZ volume="Support MidlPlates" E ¥ 2=" Q. 7'0. 7 0. '* zor=~ @. 8. : ©. “/> 27 \
23 <posX¥YZ volume="Support MidlPlatesCutBox" X ¥ Z -1079. : -0.05 ;: O. " rot=" 0. : 0. : ¢ 28 <gvxy name="cut of plate” material="ShieldSteel” ZmT 431N, "> \
24 <posXYZ volume="Support MidlPlatesCutBox" X ¥ Z=" 1079. : -0.05 0. rot=" 0. : 0. : @ 29 <gvxy point X ¥Y="-247.5; —-53."/>
A </subctracction> 30 <gvxy point X Y="-247.5: 52.775"/>
225 2 -  iieepiatestn o 31 <gvxy point X _Y="_-50.;: 52.775"/> \
7 composition name="Support es ate o — e -~ " |
28 <posX¥YZ volume="Support SidesPlatesSubtr" X_¥Y z=" O. 405.547 : 265.6 " rot=" 0. 32 <ny—p°'_'"nt x.r " 0. > ) 2.135 f:’
29 <posXYZ volume="Support_ SidesPlatesSubtr" X Y 2Z=" 0. ; 405.547 ;: -265.6 " xTot=" 0. 33 <gvxy point X ¥Y="-42.5; -2.195"/>
s . —n E "
30 <posXYZ volume="Support MidlPlatesSubtr” X_Y Z=" O. 412.35 ; 0. " xot=" O. o. 34 <gvxy_point X Y="-42.5; 52.775"/>
312 </composition> 3s <gvxy point X ¥Y="42.5; 52.775"/>
32 36 <gvxy point X Y="42.5; -2.195"/>
S5 <gvxy name="Support WingPlate" material="ShieldSteel" Z="2287." > 37 <gvxy point X Y="50.; -2.195"/>
34 <gvxy point X Y=" -114.148: 64.757 " /> 8 <gvxy point X Y="50.: 52.775"/>
3s <gvxy_point X_Y¥Y=" -114.148: -69.961 " /> 39 <gvxy point X Y="247.5: 52.775"/>
36 <gvxy point X Y=" -119.041; -69.961 " /> 40 <gvxy point X Y="247.5;: -53."/>
7 4 <gvxy point X Y=" -119.041; 69.961 " /> 41 </ xy)‘ -
e <gvxy_point X_¥Y=" 119.041: 69.961 " /> T o
38 <gvxy point X Y=" 119.041; -69.961 " />
A o : " "
40 <gvxy point X _¥=" 114.148; -69.961 " /> 43 <subtraction name="supportl_ subtrc" >
41 <gvxy point X _Y¥Y=" 114.148:; 64.757 " /> 44 <posXYZ volume="plate of_ supportl” X Y Z=" 0.; 0.: 0." rot=" 0.: 0.: 0."/>
42 </gvxy> 45 <posXYZ volume="cut of plate” X ¥ Z=" 0.; -6.; 0." rot=" 0.:; 90.:; 0. nr>
43 46 </subtraction>
44 <box name="Support WingBox1" material="ShieldSteel" X ¥ Z=" 297.155: 896.845 47
45 <box name="Support WingCutBoxl1" material="ShieldSteel"” X Y Z=" 238.155: 846 48
46 49 <box name="plate of support2" material="ShieldSteel"™ X Y Z="4312.; 828.5: 25."/>
7 rame=" i ngBo " -— - -
e e Support__wufn xISoeIEE®. O S50 <box name="cut of plate of support2" material="ShieldSteel"™ X Y Z="928.; 721.; 26."/>
48 <posXYZ volume="Support WingBoxl1" XY Z2=" 0. ; 0. ; O. - rot=" 0. ; 0. 51 - = - - =
49 <posX¥YZ volume="Support WingCutBox1i" X Y 2Z=" 0. ; 0. ; 0. " rot=" 0. : O. 52 e - " 2 t "
o Ao = -
50 </subtraction> subtraction name support2 subtrc >
51 53 <posXYZ volume="plate of support2" X ¥ Z=" 0.:; 0.: 0." rot=" 0.: 0.: 0."/> 22
2 54 <posXYZ volume="cut of plate of support2” X Y Z=" -1592.: -48.: 0." rot=" 0.: 0&<0."/> |
53 <box name="Support WingBox" material="ShieldSteel" X Y Z=" 302.155: 901 rewsr—=vos '
Sa D - mwmomm Crvrmanmwd WS ™ R woaroawsal="TChsialAC+raaI " WV VYV T=" N0 1KRK . QAL QAR . AN n I~
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Sector 11-15"

102 x 2 Vol - Flexible Chain (Sec_11-15).xml

"Flexible Chain —




Integration Conflicts Checking

Clash = 14.71mm There are Integration Conflict Between Flexible chain(sec
11) and CalorimeterSaddle Clash = 14.71mm

Flexible Cain sec 11

Flexible Cain sec 11 — “middle_plate_subtrc” 23
before modification

Flexible Cain sec 15



Integration Conflicts Checking

Before modification of “middle_plate subtrc”

Volume =0.008 m3

“Middle_plate_subtrc” has been modified:

1. Height was shortened by 15mm.
2. 0.000176 m3 ~ 1.4 kg was added to the modified
model In order to compensate this change

- _

407,

After modification of “middle_plate_subtrc”

Volume = 0.008 m3

After “middle_plate_subtrc” modification
There are No Integration Conflicts

24
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Integration Conflicts Checking

Services from Geant4 (Blue color)

\

There are Integration Conflict Between Flexible

chain(sec 11-sec15) and Services

Section view

Flexible Chain (sec11) (Green color)

Flexible Chain (sec15) (Green color)
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XML on Gitlab repository

¥l GitLab unavailability on July 18, 22, 23 due to hypervisor security updates: http://cern.ch/go/BP7D

A atlas g4-xmil

Alexander Sharmazanashvili * atlas g4-xml * Repository

& Project
@ Reposit 2nd-push atlas-g4-xml / services | Flexible Chain (sector 11 and 15) /| + «~ History ~ Q Find file Web IDE [ I
pository
Files ~ Upload New File 12fdg232 Gy
. . @ Niko Tsutskiridze authored just now
ommits
Branches
Mame Last commit Last update
Tags
Contributors
Graoh & .gitkeep Add new directory 22 minutes ago
rap
Compare [Z1 102_Vol_-_Flexible Chain_Sec_11-15_xml Upload New File 4 minutes ago
Charts 102_Vol_-_Simplification_of_Flexible_Chain_-_sec_11-15.pdf Upload New File Just now
U (oo 0 B 102_vol_-_Flexible_Chain_sec._11-15.wrl Upload New File 4 minutes ago
M M R ; 5 [& 41 Vol -_FlexibleChainSector11-15.xml Upload New File & minutes ago
erge Requests
¢ 41_Vol_-_Simplification_of_Flexible_Chain_-_sec_11-15.pdf Upload New File 1 minute ago
Cl/CD
& 41_vol_-_Flexible_Chain_sec._11-15.wrl Upload New File 4 minutes ago
{3 Operations
Integration_Conflict_checking-Flexible_Chain__sec11_15_.pdf Upload New File Just now
2 Registry
Reproduction_-_Flexible_Chain_s11-15.pdf Upload New File 1 minute ago

26
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d 2 versions of XML have be generated:
* |ess detalization with 352kg. diff. and high detalization with Okg diff.

d  We found 2 clashes during Integration conflict checking:
* First one was between Calorimeter saddle and new flexible chains
(sec 11-15). These conflicts have been solved.
 The other one between services (from gean4) and new flexible
chains (sec 11-15) still exist

(d The results have been uploaded on Gitlab repository

27
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Thank you for your attention!

235 MOM YOS MJO0LsmM30UL !

niko.Tsutskiridze@cern.ch



