SCT Material Survey                                                                                                                                        27/8/04


Barrel Thermal Enclosure (TE)

Andy Nichols

Describing the complete thermal enclosure assembly, its sub-assemblies and individual components.

0. Overview

0.1 Structural Breakdown

Taken and extended/corrected from 

http://hepunx.rl.ac.uk/~haywood/material/vsn1/SCT_material_summary.html
Parent sub-assemblies are shown below in bold text

1.2.3…………….Barrel_TE

1.2.3.1…………..Barrel_TE_Half_Cylinder
1.2.3.1.1………...Barrel_TE_Half_Cylinder_Outer_Skin

1.2.3.1.2………...Outer_Skin_Grounding_Fingers

1.2.3.1.3………...Radial_Foam_Stiffeners

1.2.3.1.4………...Longitudinal_Foam_Stiffeners

1.2.3.1.5………...Thermal_Insulation_Outer_Jacket

1.2.3.1.6………...Thermal_Insulation_Panel

1.2.3.1.7………...Barrel_TE_Half_Cylinder_Inner_Skin

1.2.3.1.8………..Inner_Shield_Foil

1.2.3.1.9………..End_Flange_Thread_Insert

1.2.3.1.10………Kapton_Insulation_Strips

1.2.3.1.11………Screw_Half_Cylinder_Side_Panel

1.2.3.1.12………Half_Cylinder_Adhesive

1.2.3.2………….Barrel_TE_Side_Panel

1.2.3.2.1………..Barrel_TE_Side_Panel_Outer_Skin

1.2.3.2.2……….Vertical_Foam_Stiffeners

1.2.3.2.3……….Thermal_Insulation_Outer_Jacket

1.2.3.2.4……….Thermal_Insulation_Panel

1.2.3.2.5……….Barrel_TE_Side_Panel_End_Flange

1.2.3.2.6……….Barrel_TE_Side_Panel_Inner_Skin

1.2.3.2.7……….Side_Panel_Thread_Inserts

1.2.3.2.8……….SCT_Support_Penetration_Seal

1.2.3.2.9……….Inner_Shield_Foil

1.2.3.2.10……...Side_Panel_Adhesive

1.2.3.2.11……...Side_Panel_Half_Cylinder_Ground_Link

1.2.3.3…………Barrel_TE_End_Panel

1.2.3.3.1……….Barrel_TE_End_Panel_Outer_Skin

1.2.3.3.2……….Barrel_TE_End_Panel_Inner_Seal_Flange

1.2.3.3.3……….Radial_Foam_Stiffener

1.2.3.3.4………Inner_Foam_Stiffener

1.2.3.3.5………Outer_Foam_Stiffener

1.2.3.3.6………PST_Heater_Wire_Channel

1.2.3.3.7………Outer_Edge_Inserts

1.2.3.3.8………Barrel_TE_End_Panel_Inner_Skin

1.2.3.3.9………PST_Heater_Wire_Channel_Foil_Liner

1.2.3.3.10……..Thermal_Insulation_Outer_Jacket

1.2.3.3.11……..Thermal_Insulation_Panel

1.2.3.3.12……..End_Panel_Heater_Pad

1.2.3.3.13……..End_Panel_Heater_Pad_Wire
1.2.3.3.14……..End_Panel_Special_Nut

1.2.3.3.15……..Screw_End_Panel_ITE

1.2.3.3.16……..Seal_End_Panel_Bulkhead

1.2.3.3.17……..Seal_End_Panel_ITE

1.2.3.3.18……..End_Panel_Adhesive

1.2.3.3.19……..Clamp ring (ground connection)

1.2.3.4………...Barrel_ITE

1.2.3.4.1………Barrel_ITE_Cylinder

1.2.3.4.2………Barrel_ITE_G&S_Skin

1.2.3.4.3………PST_Flange

1.2.3.4.4………Seal_Flange

1.2.3.4.5………ITE_Adhesive

1.2.3.4.6………Grounding connection ring

1.2.3.4.7………Grounding ring screw

1.2.3.5………...Barrel_TE_Bulkhead_Assembly

1.2.3.5.1………Rear_Bulkhead

1.2.3.5.2………Screw_Rear_Bulkhead_Half_Cylinder

1.2.3.5.3………Seal_Rear_Bulkhead_Half_Cylinder

1.2.3.5.4………Centre_Bulkhead

1.2.3.5.5………Screw_Centre_Bulkhead_Rear_Bulkhead

1.2.3.5.6………Front_Bulkhead

1.2.3.5.7………Front_Bulkhead_Captive_Screw

1.2.3.5.8………Screw_Front_Bulkhead_Rear_Bulkhead

1.2.3.6………..Barrel_TE_Feedthroughs

1.2.3.6.1……...LMT_Feedthrough_Six_Way

1.2.3.6.2………LMT_Feedthrough_Twelve_Way

1.2.3.6.3………LMT_Feedthrough_Screw

1.2.3.6.4………Fibre_Feedthrough_54_Way

1.2.3.6.5………Fibre_Feedthrough_72_Way

1.2.3.6.6………Fibre_Feedthrough_90_Way

1.2.3.6.7………Fibre_Feedthrough_Screw

1.2.3.6.8………DCS_Wire_Feedthrough

1.2.3.6.9………Screw_DCS_Wire_Feedthrough

1.2.3.6.10……..Capillary_Feedthrough_2_Way

1.2.3.6.11……..Capillary_Feedthrough_3_Way

1.2.3.6.12……..Capillary_Feedthrough_4_Way

1.2.3.6.13……..Capillary_Feedthrough_7_Way

1.2.3.6.14……..Capillary_Sleeve

1.2.3.6.15……..Capillary_Feedthrough_Screw

1.2.3.6.16……..Spider_Clamp_6_Way

1.2.3.6.17……..Spider_Clamp_5_Way

1.2.3.6.18……..Spider_Clamp_Screw

1.2.3.6.19……..N2_Inlet_Flange

1.2.3.6.20……..N2_Inlet_Seal

1.2.3.6.21……..N2_Exhaust_Flange_Large

1.2.3.6.22……..N2_Exhaust_Seal_Large

1.2.3.6.23……..N2_Exhaust_Flange_Small

1.2.3.6.24……..N2_Exhaust_Seal_Small

1.2.3.6.25……..Captive_Screw_N2_Inlet

1.2.3.6.26……..Nut_N2_Inlet

1.2.3.6.27……..Screw_N2_Exhaust

1. Sub-assembly 1.2.3.1

Barrel TE Half-Cylinder

1.1 Organisational Info

1.1.1 Responsible Engineer/Physicist: A.Nichols, RAL.

1.1.2 Drawings and Documentation

TD-1057-370-A – Side Panel assembly – Prointralink, Andy Lintern

1-TB-0049-754-B – Outer skin assembly – Medinfo, Andy Nichols

ATL-IS-ER-0052 – Production and assembly of the SCT Barrel TE and Heat spreader plate (document, EDMS)

Tecomponents_latest.doc – list of components, drawing numbers and quantities – Andy Lintern.

Description

The half-cylinder is of cavity wall construction. The inner skin is a lay-up of carbon fibre composite made from Cytec 919Lbpre-preg of finished cured ply thickness 0.6mm. This material uses an epoxy based resin system. A lattice framework of Airex structural foam strips is bonded to the inner skin using Araldite 2011 epoxy. These strips are nominally3.7mm thick and form both the radial spacer between the inner and outer skins and the pockets into which the thermal insulation pads are placed. These pads are made from Pyrogel, which is wrapped in envelopes made from aluminised Kapton joined with Kapton tape. Each pad is approximately 200mm x 200mm and there are 36 of them per half-cylinder. 

The inner skin also incorporates a moulded flange at both ends, which serves as the junction with the bulkhead. This flange is locally reinforced by an additional layer of carbon fibre and contains the tapped aluminium/alloy thread inserts for retaining the bulkhead screws. The inserts are bonded using Araldite 2011. There are 23 inserts, equispaced in each flange at approximately 540 PCD and +/-765 in Z

The outer skin is made from 99% pure aluminium and is 0.5mm thick. It comprises two pieces, which are joined by a mechanically folded seam joint along the entire length. The joint occupies approximately 10mm x 2mm. The entire outer skin is treated with alochrome 1200 to resist oxidation and is vacuum-bonded to the inner skin/foam strip assembly using Araldite 2011. There is a finger strip to make the ground link between the outer skin and the bulkhead area spot-welded to the periphery of the outer skin at both ends. This strip is made from 0.1mm thick aluminium and is also treated with alochrome 1200. The fingers are left floating during manufacture and are cut and manipulated on assembly. There is no addition of material during the spot welding process, so the mass is unaffected.

The entire innermost surface of the inner skin is covered with aluminised Kapton, approx 25 microns thick (with aluminium flash). This is bonded with Araldite 2011. On top of this are bonded strips of 25mm wide Kapton tape to coincide with the barrel six module pigtails. These strips travel the entire length (1520mm) of the barrel.

The junction with the side panel is made along the long edges of the half-cylinder using aluminium screws of M3 x 4mm (one row of 21 screws along each edge, approximately 80mm up from the beam centreline). The joint is sealed on assembly using Techsil low strength silicone rubber sealant.

1.1.3 Parent Assembly

1.2.3 – Barrel TE

1.1.4 Sub-Components

See structural breakdown, 1.2.3.1

1.1.5 Number

2 off per SCT

1.1.6 Location

Nominal R = 547, -760<Z+760

1.2 Individual Component

None

1.2.1 Effective Dimension

This item can be approximated to a half-cylinder of nominal mean radius 547mm, thickness 6mm and length 1520mm.

1.2.2 Material

Outer Skin: 99% pure aluminium, density 2700 KG/m^3

Grounding finger strip: 99% pure aluminium, density 2700 KG/m^3

Inner skin: Cytec 919 carbon fibre, density 1580 KG/m^3 (42% resin content by weight)

Foam stiffeners: Airex expanded polyetheriamide PEI, density 80 KG/m^3

Thread inserts: aluminium alloy type 6061, density 2700 KG/m^3

Screws: aluminium alloy type 6061, density 2700 KG/m^3

Thermal insulation pad: Pyrogel, nanoporous blanket (woven quartz strands, exact composition not known for commercial reasons), density 170 KG/m^3

Thermal insulation envelope: aluminised Kapton, 25 microns thick, aluminium flash, density 1440 KG/m^3

Inner shield foil: aluminised Kapton, 25 microns thick, aluminium flash, density 1440 KG/m^3

Barrel six insulation strips: Proprietry Kapton self-adhesive tape, 25mm wide, approx. 25 microns thk.

Adhesive: Araldite 2011 – in general the adhesive thickness is 100 microns

1.2.3 Composition

See above

1.2.4 Weight

1.2.4.1 Measured

This item was not weighed before assembly

1.2.4.2 Expected

13.46 KG – see spreadsheet for detailed mass breakdown. Estimated from CAD data.

1.3 Simulation (to be completed by Software people)

1.3.1 Description

1.3.2 Number

1.3.3 Location

1.3.4 Dimensions

1.3.5 Composition

1.3.6 Weight

1.4 Comments

2. Sub-assembly 1.2.3.2

Barrel TE Side Panel

2.1 Organisational Info

2.1.1 Responsible Engineer/Physicist: A.Nichols, RAL.

2.1.2 Drawings and Documentation

TD-1057-371-A – Side Panel assembly – Prointralink, Andy Lintern

ATL-IS-ER-0052 – Production and assembly of the SCT Barrel TE and Heat spreader plate (document, EDMS)

Tecomponents_latest.doc – list of components, drawing numbers and quantities – Andy Lintern.

2.2 Description

The construction of the side panel generally follows that of the half cylinder. It has a carbon fibre inner skin moulded from Cytec 919 LB pre-preg of finished cured ply thickness 0.6mm. Vertical strips of Airex foam are then bonded to the inner skin with Araldite 2011 and finished to size. These strips act as spacers between the inner and outer skins as well as defining the space for the thermal insulation pads. The ends of the side panels are closed by machined type 6061 aluminium alloy end plugs, which also incorporate penetrations for the SCT mounting bearings and their seals. These end plugs are treated with Alochrome 1200 to prevent oxidation.

There are four thermal insulation pads in each side panel, made from Pyrogel, wrapped in an aluminised Kapton envelope. The Kapton is 25 microns thick with aluminium flash and is sealed with commercial self-adhesive Kapton tape 25mm wide. Each pad is approximately 350 x 150 x 3.5mm.

The side panel’s outer skin is made from 0.5mm thick 99.9% pure aluminium, vacuum bonded to the inner structure with Araldite 2011.

There are 13 M3 tapped bushes along each long edge of the side panel for the bolted connection to the half-cylinder. The bushes are made of type 6061 aluminium-alloy and are jig-bonded in place with Araldite 2011. Each row is approximately 80mm vertically from the centreline.

The entire innermost surface of the inner skin is covered with aluminised Kapton, approx 25 microns thick (with aluminium flash). This is bonded with Araldite 2011.

2.2.1 Parent Assembly

1.2.3 – Barrel TE

2.2.2 Sub-Components

See structural breakdown, 1.2.3.2

2.2.3 Number

2 off per SCT

2.2.4 Location

Nominal X = 540, -760<Z<+760

2.3 Individual Component

None

2.3.1 Effective Dimension

Approximately 1530 x 160 x 5mm

2.3.2 Material

Outer Skin: 99% pure aluminium, density 2700 KG/m^3

Inner skin: Cytec 919 carbon fibre, density 1580 KG/m^3 (42% resin content by weight)

Foam strips: Airex expanded polyetheriamide PEI, density 80 KG/m^3

Thread inserts: aluminium alloy type 6061, density 2700 KG/m^3

Machined end plugs: aluminium alloy type 6061, density 2700 KG/m^3

Thermal insulation pad: Pyrogel, nanoporous blanket (woven quartz strands, exact composition not known for commercial reasons), density 170 KG/m^3

Thermal insulation envelope: aluminised Kapton, 25 microns thick, aluminium flash, density 1440 KG/m^3

Inner shield foil: aluminised Kapton, 25 microns thick, aluminium flash, density 1440 KG/m^3

Adhesive: Araldite 2011 – in general the adhesive thickness is 100 microns

2.3.3 Composition

See above

2.3.4 Weight

2.3.4.1 Measured

This item was not weighed before assembly

2.3.4.2 Expected

1.43 KG – see spreadsheet for detailed mass breakdown. Estimated from CAD data.

2.4 Simulation (to be completed by Software people)

2.4.1 Description

2.4.2 Number

2.4.3 Location

2.4.4 Dimensions

2.4.5 Composition

2.4.6 Weight

2.5 Comments

3. Sub-assembly 1.2.3.3

Barrel TE End Panel

3.1 Organisational Info

3.1.1 Responsible Engineer/Physicist: A.Nichols, RAL.

3.1.2 Drawings and Documentation

TD-1057-410 – End Panel assembly – Prointralink, Andy Lintern

1-TB-0049-764 – clamp ring – Medinfo – Andy Nichols

Xxxxxxxxxxx – End panel heater pad – Marko Mikuz, IJS, Slovenia

Tecomponents_latest.doc – list of components, drawing numbers and quantities – Andy Lintern. 

http://hepwww.rl.ac.uk/ppdstaff/holt/HeaterPads/  

ATL-IS-ER-0052 – Production and assembly of the SCT Barrel TE and Heat spreader plate (document, EDMS)

3.2 Description

The side panel is also of cavity wall construction. It is basically annulus-shaped and has a one-piece moulded carbon-fibre inner skin of Cytec 919, with a cured ply thickness of approximately 0.6mm. At the approx. 260mm inner radius of the end panel is the sealing ring. This item is made from aluminium alloy type 6061 and serves to join the inner and outer skins together and to join the end panel to the Inner Thermal Enclosure (ITE). The sealing ring is treated with Alochrome 1200 and is bonded to the inner skin with Araldite 2011. The screws used to secure the end panel to the ITE are M2 x 5 lg st/steel cap head. There are 12 screws equispaced at approx 275 radius The seal is a conventional ‘O’ ring made from EPDM of 260mm diameter and 4mm dia cross-section.

Also bonded to the inner radius is the grounding conection clamp ring. It is made from aluminium alloy and is bonded with Araldite 2011.

All round the outer radius is a foam stiffener that incorporates hard plastic bushes to accommodate the special nuts used to secure the end panel to the bulkhead. The bushes are made from PEEK and there are 52 of them equispaced at a 515 radius. The special nuts are made from stainless steel and are 6mm OD and 3mm thick with an M3 thread. The entire assembly is bonded with Araldite 2011. There are also four radial foam stiffeners bonded to the inner skin, they are approx. 255 x 40 x 3.5mm.

The seal with the bulkhead is made with EPDM ‘O’ ring chord of 3mm cross-section dia. The diameter of the finished seal is approx. 1010mm.

There are four guides to route the pixel support tube (PST) heater wires along the outside of the end panel. These are basically ‘W’ shaped carbon fibre mouldings approx. 255mm long that are bonded to the inner skin with Araldite 2011.

The thermal insulation is implemented in a similar way to that of the end panel and half-cylinder, but there are four quadrant –shaped pads in each end panel.

The outer skin comprises four quadrant-shaped sheets of aluminium 0.5mm thick. These parts are vacuum bonded to the inner structure with Araldite 2011. For electrical continuity of the outer skin, each segment is joined with a sheet of 0.1mm aluminium bonded along each edge with conductive epoxy type EP79. All aluminium outer skin parts are treated with Alochrome 1200.

There are four copper/Kapton heaters on the end panel, to keep the outer surface above the dew-point during operation. The heaters are quadrant shaped and approx 240mm inner radius and 500mm outer radius. They are made from 25 micron thick Kapton with 8 micron copper tracks, 0.5mm wide. The fraction of copper is about 35% by weight. The heater pads are bonded all over to the end panel with Araldite 2011 to a thickness of approx 100 microns. Each heater has eight copper wires of 0.4mm dia soldered to it. The wires are effectively 250mm long and travel in the horizontal end panel wire channels.

3.2.1 Parent Assembly

1.2.3 – Barrel TE

3.2.2 Sub-Components

See structural breakdown, 1.2.3.3

3.2.3 Number

2 off per SCT

3.2.4 Location

Nominal Z 802.5, 255<R<525.5 There is one end panel at side A and one at side C

3.3 Individual Component

None

3.3.1 Effective Dimension

The end panel can be approximated to an annulus of 1051mm outside diameter, 511mm inside diameter and 5mm thickness

3.3.2 Material

Outer Skin, PST channel liners: 99% pure aluminium, density 2700 KG/m^3

Inner skin: Cytek 919 carbon fibre, density 1580 KG/m^3 (42% resin content by weight)

Foam strips: Airex expanded polyetheriamide PEI, density 80 KG/m^3

Sealing ring, clamp ring: aluminium alloy type 6061, density 2700 KG/m^3

Thermal insulation pad: Pyrogel, nanoporous blanket (woven quartz strands, exact composition not known for commercial reasons), density 170 KG/m^3

Thermal insulation envelope: aluminised Kapton, 25 microns thick, aluminium flash, density 1440 KG/m^3

Heater pad: Kapton, 25 microns thick, density 1440 KG/m^3 with copper tracks, density 8960 KG/m^3

Adhesive: Araldite 2011 – in general the adhesive thickness is 100 microns

Outer nut bushes: PEEK, density 1290 KG/m^3

Heater pad wire: copper, density 8960 KG/m^3

Nut – end panel to bulkhead: stainless steel, density 7930 KG/m^3

Seal – end panel to ITE – EPDM (ethylene propylene diene monomer), density 950 KG/m^3

3.3.3 Composition

See above

3.3.4 Weight

3.3.4.1 Measured

This item was not weighed before assembly

3.3.4.2 Expected

3.9 KG – see spreadsheet for detailed mass breakdown. Estimated from CAD data.

4. Sub-assembly 1.2.3.4

Barrel TE Inner Thermal Enclosure (ITE)

4.1 Organisational Info

4.1.1 Responsible Engineer/Physicist: A.Nichols, RAL.

4.1.2 Drawings and Documentation

TD-1057-275 – ITE assembly – Prointralink, Andy Lintern

1-TB-0049-759 – ITE shield foil – Medinfo, Andy Nichols 

1-TB-0049-765 – Grounding clamp ring – Medinfo – Andy Nichols

ATL-IS-ER-0052 – Production and assembly of the SCT Barrel TE and Heat spreader plate (document, EDMS)

Tecomponents_latest.doc – list of components, drawing numbers and quantities – Andy Lintern.

4.2 Description

The ITE is a cylinder made from a single thickness of Cytec 919 LB carbon fibre, co-cured with an electrical shield of aluminium foil on its inside. The foil is 100 micron thick and is in three pieces that are joined longitudinally with EP79 conductive epoxy. Each of the three joints has an overlap of approximately 10mm. The foil incorporates fingers at each end, which are used to make the grounding connection with the end panel via a bolted joint.

At each end of the cylinder the PST ring is bonded with Araldite 2011. This ring provides circular stiffness as well as providing penetrations for the pixel support tube mountings. The ring is net moulded from carbon fibre, Cytec 919 LB.

The end-panel sealing ring is then bonded to the PST ring. It is made from type 6061 aluminium alloy, treated with Alochrome 1200 and bonded with Araldite 2011.

4.2.1 Parent Assembly

1.2.3 – Barrel TE

4.2.2 Sub-Components

See structural breakdown, 1.2.3.4

4.2.3 Number

1 off per SCT

4.2.4 Location

Nominal R 257, -799<Z<+799

4.3 Individual Component

None

4.3.1 Effective Dimension

A cylinder of nominal diameter 514mm and length 1599mm

4.3.2 Material

Electrical shield: Aluminium, density 2700 KG/m^3

Cylinder, PST ring: Cytek 919 carbon fibre, density 1580 KG/m^3 (42% resin content by weight)

Sealing ring: aluminium alloy type 6061, density 2700 KG/m^3
Adhesive: Araldite 2011 – in general the adhesive thickness is 100 microns

Conductive adhesive type EP79: Silver plated nickel filled epoxy

4.3.3 Composition

See above

4.3.4 Weight

4.3.4.1 Measured

This item was not weighed before assembly

4.3.4.2 Expected

3.6 KG – see spreadsheet for detailed mass breakdown. Estimated from CAD data

4.4 Simulation (to be completed by Software people)

4.4.1 Description

4.4.2 Number

4.4.3 Location

4.4.4 Dimensions

4.4.5 Composition

4.4.6 Weight

4.5 Comments

5. Sub-assembly 1.2.3.5

Barrel TE Bulkhead assembly

5.1 Organisational Info

5.1.1 Responsible Engineer/Physicist: A.Lintern, RAL.

5.1.2 Drawings and Documentation

TD-1057-403 – Bulkhead centre A lower

TD-1057-405 – Bulkhead centre A upper

TD-1057-433 – Bulkhead centre C  lower

TD-1057-435 – Bulkhead centre C upper

TD-1057-406 – Rear bulkhead (all positions)

TD-1057-407 – Bulkhead front A upper

TD-1057-434 – Bulkhead front A lower

TD-1057-435 – Bulkhead front C upper

TD-1057-436 – Bulkhead front C lower

ATL-IS-ER-0052 – Production and assembly of the SCT Barrel TE and Heat spreader plate (document, EDMS)

All drawings are stored in Prointralink, contact Andy Lintern

Tecomponents_latest.doc – list of components, drawing numbers and quantities – Andy Lintern.

5.2 Description

There is one bulkhead assembly at each end of the TE. It comprises three layers of aluminium alloy flanges through which all of the SCT services pass on their way to PPB1. Each flange is made from two semi-rings, making six pieces per end. All of the bulkhead parts are treated with Alochrome 1200

The rear bulkhead is bolted to the TE half-cylinder flange (see 1.2.3.1) with 50 off M3 x 5 lg aluminium screws. The screws are reasonably evenly distributed on a 1068mm PCD. There is also a rectangular EPDM seal at this flange. It is of approx. 1.6 x 3mm cross-section and 1066 inside diameter.

The centre bulkhead is bolted to the rear bulkhead with 92 off M2.5 x 8lg aluminium screws, which are unevenly distributed around a 1057mm diameter.

The front bulkhead is bolted to the centre one with 72 off M2.5 x 8 C/SK aluminium screws, which are unevenly distributed around a 1057 diameter The front bulkhead incorporates captive fixings for the end panel. These are made from aluminium screws, M3 x 7 and they are bonded with Araldite 2011.

5.2.1 Parent Assembly

1.2.3 – Barrel TE

5.2.2 Sub-Components

See structural breakdown, 1.2.3.5

5.2.3 Number

2 off per SCT

5.2.4 Location

Nominal R 528, 760<Z<794 (there is one bulkhead at side A and one at side C)

5.3 Individual Component

None

5.3.1 Effective Dimension

A ring of mean diameter 1056mm, 5mm thickness and 34mm length.

5.3.2 Material

All bulkhead parts and fixing screws: Aluminium/alloy, density 2700 KG/m^3

Adhesive: Araldite 2011 – in general the adhesive thickness is 100 microns

Conductive adhesive type EP79: Silver plated nickel filled epoxy

Seal – bulkhead to half-cylinder – EPDM (ethylene propylene diene monomer), density 950 KG/m^3

5.3.3 Composition

See above

5.3.4 Weight

5.3.4.1 Measured

This item was not weighed before assembly

5.3.4.2 Expected

3.42 KG – see spreadsheet for detailed mass breakdown. Estimated from CAD data

5.4 Simulation (to be completed by Software people)

5.4.1 Description

5.4.2 Number

5.4.3 Location

5.4.4 Dimensions

5.4.5 Composition

5.4.6 Weight

5.5 Comments

6. Sub-assembly 1.2.3.6

Barrel TE Feedthrough Assembly

6.1 Organisational Info

6.1.1 Responsible Engineer/Physicist: A.Lintern, RAL.

6.1.2 Drawings and Documentation

ATL-IS-ER-0052 – Production and assembly of the SCT Barrel TE and Heat spreader plate (document, EDMS)

Tecomponents_latest.doc – list of components, drawing numbers and quantities – Andy Lintern.

(See the above document  for all drawing numbers)

6.2 Description

In principle, all of the SCT cabled services and also the capillaries pass through the bulkhead via compact sealed feedthroughs, which are generally of split two-piece construction from PEEK. The two pieces are temporarily held together during assembly by M1 x 4 lg stainless steel screws. These screws remain in position, but are redundant when the bulkhead is assembled. There are 268 of these screws, unevenly spaced along a 1056 diameter. The services are sealed using Techsil, a low strength silicone rubber compound. There is an average quantity of 0.6 cm^3 of Techsil in each feedthrough.

The piped services to the TE generally terminate at the bulkhead in aluminium alloy flanges that are held to the bulkhead with stainless steel screws and an EPDM flat seal.

6.2.1 Parent Assembly

1.2.3 – Barrel TE

6.2.2 Sub-Components

See structural breakdown, 1.2.3.5

6.2.3 Number

See mass spreadsheet. There is one complete assembly of feedthroughs at side A and one at side C.

6.2.4 Location

The bulkhead is very densely populated with feedthroughs and their associated parts. It is probably convenient to average the material along a  nominal radius of 528mm and a Z location of 760<Z<794 

6.3 Individual Component

None

6.3.1 Effective Dimension

See individual drawings

6.3.2 Material

All cable and capillary feedthroughs: PEEK, density 1290 KG/m^3

Tube flanges: Aluminium alloy type 6061, density 2700 KG/m^3

Feedthrough screws: stainless steel, density 7930 KG/m^3

Seals: EPDM (ethylene propylene diene monomer), density 950 KG/m^3

Sealing compound: Techsil, density 1150 KG/m^3 (to be verified)

6.3.3 Composition

See above

6.3.4 Weight

6.3.4.1 Measured

This item was not weighed before assembly

6.3.4.2 Expected

0.136 KG – see spreadsheet for detailed mass breakdown. Estimated from CAD data

6.4 Simulation (to be completed by Software people)

6.4.1 Description

6.4.2 Number

6.4.3 Location

6.4.4 Dimensions

6.4.5 Composition

6.4.6 Weight

6.5 Comments
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