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Sector 9

Sector 11

Sector 15

Flexible Chain in sector 11 and Sector 15 are symmetrical

• Flexible Chain is structure with cable bundles, pipes and flexible supports
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Sector 15
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Step 1: Adding detalization

Smarteam Model

1. Drag Chain has no detalization
2. Pipes was completely missing
3. Cables was completely missing

Drag Chain

Flexible Chain
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Catalog

6 Dwg files

Step 1: Adding detalization
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

Dwg files was provided by Marco Ciapetti
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Pipes and Cables
Pipes and Cables was created according Excel file and drawing

Excel file Drawing

Step 1: Adding detalization

Excel file and Drawing was provided by Marco Ciapetti

Reproduced Pipes and Cables
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Step 1: Adding detalization
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Step 2: Adding history

Smarteam model
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Step 2: Adding history

Smarteam model

Reproduced model - Editable

Step 1. Sketch was created on 
Not Editable Model

Step 2. Part was created using Sketch

Step 3. Holes was added on part 
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Step 2: Adding history

Smarteam model
Reproduced model
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20.06.201
9

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

and than distributed in products. 

Step 3: Sortation of CATIA tree

CATIA tree for Smarteam Model
CATIA tree for Reproducted Model
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SmarTeam model
Reproduced model

Overal number of (SmarTeam):

 Assemblies - 7
 Parts – 60 
 Bodies – 981
 Sketches – 1 252
 Geometric features – 11 131

Overal number of (Reproducted):

 Assemblies – 2 338
 Parts – 11 185
 Bodies – 20 499
 Sketches – 18 155
 Geometric features – 87 854

 2 331 Assemblies added
 11 125 Parts added
 487 man/hour spent
 8 tasks was done
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Full structure divided on 5 sub-structures:

1. Drag Chain
2. Piece
3. Pipes
4. Cables
5. Support

CATIA Model
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Volume (m3) 0.116

Mass (kg) 928

Material Stainless Steel

Density (kg/m3) 8’000

Detailed Model Simplified model

Volume (m3) 0.116

Mass (kg) 928

Material Stainless Steel

Density (kg/m3) 8’000
Diff: 0 Kg

6 parts
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Volume (m3) 0.046

Mass (kg) 368

Material Stainless Steel

Density (kg/m3) 8’000

Detailed Model Simplified model

Volume (m3) 0.046

Mass (kg) 368

Material Stainless Steel

Density (kg/m3) 8’000
Diff: 0 Kg

2 parts

116
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Volume (m3) 0.066

Mass (kg) 528

Material Stainless Steel

Density (kg/m3) 8’000

Detailed Model Simplified model

Volume (m3) 0.066

Mass (kg) 528

Material Stainless Steel

Density (kg/m3) 8’000
Diff: 0 Kg

6 parts

17

Muon Software Meeting 25 July, 2019



Volume (m3) 0.052

Mass (kg) 465.92

Material Cooper

Density (kg/m3) 8’960

Detailed Model Simplified model

Volume (m3) 0.052

Mass (kg) 465.92

Material Cooper

Density (kg/m3) 8’960
Diff: 0 Kg

6 parts
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Volume (m3) 0.238

Mass (kg) 1’904

Material Stainless Steel

Density (kg/m3) 8’000

Detailed Model Simplified model

Volume (m3) 0.238

Mass (kg) 1’904

Material Stainless Steel

Density (kg/m3) 8’000

Volume (m3) 0.194

Mass (kg) 1’552

Material Stainless Steel

Density (kg/m3) 8’000

Diff: -352 Kg

82 Parts: Diff: 0 Kg

21 Parts: Diff: 352 Kg

Simplified model
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Detailed Model
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41 parts102 parts

Simplified model
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• We have prepared 2 XML’s:

41 x 2 Vol - FlexibleChainSector11-15.xml

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



Flexible Cain sec 11

Flexible Cain sec 15

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

Flexible Cain sec 11 – “middle_plate_subtrc” 
before modification
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After “middle_plate_subtrc” modification 
There are No Integration Conflicts

Volume = 0.008 m3
Volume = 0.008 m3

After modification of “middle_plate_subtrc”Before modification of “middle_plate_subtrc”

“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 
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Services from Geant4 (Blue color)

Flexible Chain (sec15) (Green color)

There are Integration Conflict Between Flexible 
chain(sec 11-sec15) and Services

Flexible Chain (sec11) (Green color)

Section view
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 2 versions of XML have be generated:
• less detalization with 352kg. diff. and high detalization with 0kg diff.

 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

 The results have been uploaded on Gitlab repository



Muon Software Meeting 25 July, 2019

Thank you for your attention!

გმადლობთ ყურადღებისათვის!

niko.Tsutskiridze@cern.ch


