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1.5.3  Endcap_Opto_Fibre
            Tim Brodbeck



Pro-forma to be filled in for different Assemblies

So far, discussed with Grant Gorfine & Lewis Batchelor
1.5.3.0  Overview
1.5.3.0.1  Structural Breakdown
Taken and extended/corrected from 

http://hepunx.rl.ac.uk/~haywood/material/vsn1/SCT_material_summary.html
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Any components which are made of other components are referred to as “assemblies”.
1.5.3.0.3  Photos

Some general photos showing layout and what is actually included rather than what was in the original design drawing, and allowing components to be counted (eg clips) would be very valuable.

1.5.3.1     Endcap Opto Ribbons
Component informaton – one section for each component in breakdown.

Give component name as it appears in Structural Breakdown (but Breakdown structure can easily be changed if necessary).
1.5.3.1.1      Organisational Info
1.5.3.1.1.1    Responsible Engineer/Physicist

1.5.3.1.1.2      Drawings and Documentation

Please supply links for every component. This will enable others to review assumptions, such as effective dimensions. 
1.5.3.1.2 Description
These fibre ribbons run from the PPF0 patch panel on the edge of the endcap discs

along the outside of the cylinder to the PPF1 patch panel on the cryostat wall.
There are two types  a) Data ribbon
                                     A  ribbon of 12 fibres with an MT12 connector at each end.

                                      At the PPF0 end an Infineon housing is fitted to ensure the mating

                                      of the connectors. The MT12 connector at PPF0 is male ie. two guide pins

                                      are fitted. A shroud of thin aluminium foil is wrapped around the last 90mm

                                      of ribbon at the PPF0 end to prevent light leakage at the bending of the ribbon. 

                                   b) TCC ribbon
                                       A 12way ribbon from PPF1 splits into two approx 140mm from the 
                                       PPF0 end.  The two arms of the Y-ribbon containing 6 fibres have 
                                       additional plastic

                                       tube for protection and end in MT12 connectors with Infineon housings

                                       fitted. The two MT12 connectors at the PPF0 end are male. A shroud 
                                       of thin aluminium foil is wrapped around the last 90mm of ribbon at the

                                       PPF0 end  to prevent light leakage at the bend.
Parent Assembly
As in Structural Breakdown.
1.5.3.1.3      Sub-Components
       a)     Dataribbons
       b)     TCC Y-ribbons
1.5.3.2       Data ribbons
1.5.3.2.1    Sub-components
                  12-way ribbon of a certain length 
                   2 MT12 connectors

                  1 Infineon housing with pins

                  2  labels 

                   Foil wrapping 9.0*1.5 cm squared 
1.5.3.2.2    Material
1.5.3.2.3    Composition

1.5.3.2.4     Weight

                Several were measured and the weight of the assembled ribbon could be reconstructed

                in terms of the weights of the individual components to an rms accuracy of 0.013g.

                 The weight varies with ribbon length which in turn varies with disc number.

                  For instance the weights of two 3C ribbons of lengths 2.970m and 2.979m were 

                6.187g and 6.213g

                 The weight of a data ribbon is the length times the weight per unit length of ribbon

                                                      plus  2 times the weight of an MT12 connector

                                                      plus  the weight of a made up Infineon housing including 2 pins
                                                       plus the weight of the foil wrapping

                                                       plus the weight of  two labels
1.5.3.2.5   Effective dimensions
                 Each opto connection at the disc PPF0 consists of 2 MT12 connectors ( 1 male with 2 pins

                 and  1 female with no pins ) plus 2 Infineon shells inside an SMC adaptor guide and a blob of

                 grease. It is approx 30mm long at the PPF0 patch panel  on the disc.
                   From there  a 12-way ribbon 3.2mm wide and 0.31mmm thick runs along the cylinder

                   at a certain value of phi to PPF1. At a distance of  approx 23cm from the disc there is a label,

                  and at a distance of approx 15cm from the other end there is another  label.

                   At PPF1 there is another connection of the type described in para 1 above.

1.5.3.2.1   12 way ribbon
1.5.3.2.1.2   Description

                     12 SIMM fibres in a ribbon
1.5.3.2.1.1 Effective dimensions 
Each  glass fibre is 125micron diameter, the outer protective jacket made of UV curable material is

250micron diameter. The 12-way ribbon is 3.2mm wide and 0.31mm thick.  
1.5.3.2.1.2  Material 
                    The fibre is silica.  53% O and 47% Si 
                    The outer protective jacket is made of acrylate, 60% C, 32% O and 8% H.
                    The ribbonising material is polypropylene, which is 86% C and 14% H
1.5.3.2.1.3  Weight

                   The ribbon weighs 1.220g/m .

1.5.3.2.2 MT12 connector

 1.5.3.2.2.1   Effective dimensions

 1.5.3.2.2.2   Material

                      Fused silica epoxy composite, 61% C, 30% O, 6% H and 3% Si.
  1.5.3.2.2.3   Weight
                    The MT12 connector with glue potting weighs 0.1855g.


1.5.3.2.3 Infineon Housing

Description

                     The infineon housing or shell encloses the MT12 connector and when inserted into the 

                     SMC adaptor (not discussed here…..but it is approx 30mm long by 16mmm wide by 7mm 

                     deep, weighs 1.853g and is made of the same plastic1 as the Infineon shells) mates with 
                     the next MT12 connector. Accurate alignment of the fibres in the mating MT12 
                     connectors is ensured by the two guide pins held in place by the pin retaining clip fitted to
                     the male MT12.  
1.5.3.2.3.1   Sub-components


                      Infineon base,

                      Infineon lid

                      Infineon pin retaining clip

                      Two guide pins

                      Infineon spring.
1.5.3.2.3.2 Weight

The weight of the made up Infineon shell consisting of the above subcomponents can

 be calculated to be 1.1451g
  1.5.3.2.3.3    Effective dimensions






                       The Infineon housing or shell (short type) is approx 18mm long by 14mm wide by 4mm 

                       deep.
1.5.3.2.3.1   Infineon Base

1.5.3.2.3.1.2 Description

The base is distinguished from the lid because it is the deeper component.
1.5.3.2.3.1.3 Weight
      The base weighs 0.4120g
1.5.3.2.3.1.4 Material

The base is made of PBT polybutylene-tetraphthalate, 65% C, 29% O and 5% H. 
1.5.3.2.3.2 Infineon Lid
1.5.3.2.3.2.1 Description

1.5.3.2.3.2.2 Weight

       The lid weighs 0.3424g

  1.5.3.2.3.2.3       Material

                              The lid is made of PBT
1.5.3.2.3.3 The Infineon pin retaining clip

1.5.3.2.3.3.1 Description

The pin retaining clip holds the guide pins in place ensuring they protrude from

 the face of the MT12 by the correct distance.

  1.5.3.2.3.3.2       Weight

                             The clip weighs 0.0253g

   1.5.3.2.3.3.3       Material

                               The clip is made of stainless steel, 76% Fe, 16% Cr, 8% Ni.
1.5.3.2.3.4 The MT12 guide pin

1.5.3.2.3.4.1 Description

1.5.3.2.3.4.2 Weight

                            Each pin weighs 0.02372g

1.5.3.2.3.4.3       Material
                          The non-magnetic pins are made of Zirconia ie. Zirconium dioxide  
                          74% Zr  and 26% O

1.5.3.2.3.5 Infineon spring

1.5.3.2.3.5.1 Description

                          The spring sits in the Infineon housing just behind the MT12 and ensures the connectors

                          are pushed together when mating.

 1.5.3.2.3.5.2      Weight
                            Each  spring weighs 0.318g

1.5.3.2.3.5.2 Material

Non-magnetic beryllium copper.
99.5% Cu and 0.28% Co and 0.26% Be     
1.5.3.2.4  Foil
1.5.3.2.4.1 Description

 1.5.3.2.4.2    Weight                     

The weight per 100cm squared of foil is 0.2856g. So the weight of the 9.0*1.5cm squared

 wrapping is 0.0386g 

1.5.3.2.4.2 Material

The foil is made of Aluminium, 100% Al
1.5.3.2.5   Label

1.5.3.2.5.1 Description

The label bears the unique serial number. There is one near each end.
1.5.3.2.5.2 Effective dimensions 
Approx 75mm long and 5mm wide.
1.5.3.2.5.3 Weight

                      The weight of the  label is 0.5066g
1.5.3.2.5.4 Material

The sleeve for the label, which can slide along the ribbon, is made of  polythene and the 
 unique number and bar code are printed on a small sticky plastic label inside the sleeve. 
 Polythene is 86% C and 14% H
1.5.3.2.5.5  Location

The labels can slide along the ribbon. However one is approx 23cm from the male end
and the other is approx 15cm from the female end.
1.5.3.3 TCC Y-ribbons
 1.5.3.3.1      Sub-components

                     Y-ribbon of a certain length
                      3 MT12 connectors

                      2 Infineon housings with pins

                      1 label

                       Foil wrapping  9.0*2.0 cm squared

                       Yellow plastic sheet at branching and protective tube   

1.5.3.3.2 Weight
Several were measured and the weight of the assembled ribbon could be reconstructed

in terms of the weights of the individual components to an rms accuracy of 0.013g.

The weight varies with ribbon length which in turn varies with disc number.

For instance the weights of  two disc 3C Y-ribbons of lengths 2.993m and 2.991m were

8.141g and 8.143g.

The weight of a Y-ribbon is the length times the weight per unit length of 12-way ribbon

                            plus 3 times the weight of an MT12 connector

                            plus the weight of two made up Infineon housings including 4 pins

                            plus the weight of the foil wrapping

                            plus the weight of one label

                             plus the weight of the yellow plastic at the split together with the weight of

                            the protective tube around the Y arms
1.5.3.3.5 Effective dimensions
There are two opto connections at the disc PPF0 where the two arms of the Y-ribbons are

 plugged in. The 6 fibres in each arm use the central locations in the MT12 connector.

 Each connection consists  of 2 MT12 connectors  ( 1 male with 2 pins and 1 female with no

 pins ) plus 2 Infineon shells inside an SMC adaptor guide and a blob of optical grease.
 From the point where the two arms join a 12-way ribbon 3.2mm wide and 0.31mm thick runs

along the cylinder at a certain value of phi to PPF1. The unique serial number  is written

on the small (26mm by 14mm and approx 1mmthick) yellow plastic sheet at the branching .

At approx 23cm from the other end there is a label of  type 1.5.3.2.5.

 The connection at PPF1 is of  the standard type.
1.5.3.3.1   Y-ribbon
 12 SIMM fibres in the ribbon branch into 2 arms of six ribbons each. The Y-arms have

  an extra protective tube fitted.

1.5.3.3.1.2 Weight
The 12-way part of the ribbon is of the standard type discussed above weighing 1.220g/m.

The Y-branches, each of 6 fibres, are each strengthened by a length (approx 140mm) of 

 protective tube. The protective tube together with the small sheet of yellow plastic at

 the branch point  weigh 1.041g.

1.5.3.3.2 MT12 connector
                       Exactly as 1.5.3.2.2 above

1.5.3.3.3 Infineon 
Exactly as 1.5.3.2.3 above
1.5.3.3.4 Foil
1.5.3.3.4.1 Weight

The weight per 100 cm squared of foil is 0.2856g . So the weight of the 9.0*2.0 cm

 squared of wrapping is 0.0515g.
1.5.3.3.4.2 Material
                        The foil is made of aluminium, 100%Al
1.5.3.3.5 Yellow plastic at split plus protective tube
1.5.3.3.5.1 Material

The plastic sheet at the bifurcation and the protection tube are both made of PET.
62% C, 33% O and 5% H
 1.5.3.3.5.2     Weight    

                       The weight of these two items together is 1.041g.
This is subjective. Should correspond to a reasonably simple volume which contains most of the mass of the component
Summary of key materials used, with reference to Appendix.

1.5.4 Composition

In terms of basic materials. For example, leave Kapton as “Kapton”, do not break it down into C, H and O.

1.5.5 Weight  
1.5.5.3 Measured

If there are many components each of which is intended to be identical, it would suffice to weigh a sample.

Include brief details of sampling, eg. “weighed bag of 100 screws”, “weighed 10 widgets, mean = xxx, rms = xxx”.
The precision required is around 1%.
1.5.5.4 Expected
The expected value can often be obtained from the CAD packages.

1.6 Simulation (to be completed by Software people)
1.6.3 Description

1.6.4 Number

1.6.5 Location

1.6.6 Dimensions

1.6.7 Composition

1.6.8 Weight

1.7 Comments
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