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Introduction

This document specifies the physical sizes of each of the Thermal Enclosure parts, these parts are:

· Inner Thermal Enclosure (ITE)

· Outer Thermal Enclosure (OTE)

· Rear Thermal Pad

· Services Thermal Feed Through (STFT)

· ITE – Rear Support Cover

· N2 Purge

· Heaters

· LMT Cooling

The physical sizes are constrained by Inner Detector envelopes, currently manufactured parts & parts to be made before integration.

It also describes the way these parts will be fixed to existing structure, and to each other, for use at the detail design stage.

1 Glossary of abbreviations

The following are the abbreviations used in this document:

TE = Thermal Enclosure(s)

STFT = Services Thermal Feed Through

OTE = Outer Thermal Enclosure

ITE = Rear Thermal Enclosure

RTE = Rear Thermal End-plate

SCT EC = SCT End-cap

SC = Support Cylinder

FS = Front Support

RS = Rear Support

CFRP = Carbon Fibre Reinforced Plastic

OD = Outside Diameter

ID = Inside Diameter

OR = Outer Radius

IR = Inner Radius

R = Radius

G&S = grounding and shielding

Dn = e.g. D9 = Disc 9

PST = Pixel Support Tube

FSS = Front Stub Support

RSS = Rear Stub Support

Envelopes

The Envelope of the Inner Detector is shown on drawing ATLI____0009, of concern to the Thermal Enclosure are the following:

1.1 OTE & STFT Cover

1.1.1 OD

The OTE has to fit inside a maximum radius of R610 from the experiment axis as defined by ATLI____0009.  This radius is an envelope dimension therefore the OTE will be manufactured a little smaller to prevent any realistic & unforeseen dimensional deviations or thermal / mechanical deformations causing the OTE to breach this envelope.
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Envelope Dimension

-1

Clearance from envelope for manufacturing tolerances

-0.25

Maximum thickness of heater + adhesive (Heater thickness = 0.12mm Tony Jones, 

15/09/04)

-1

Maximum for the solder joint / conventional wire (& thermistors?) (Solder bump & wire 

maximum height = 1mm Tony Jones, 15/09/04)

607.75

Final Dimension


Therefore the maximum OD of the OTE structure should be R607.75mm (R607.7mm nominal, see below)
1.1.2 ID

The SC was measured at (1155.8+9.2 = (1165mm or R582.5mm. Additional allowances are:
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SCT EC OD (from metrology of Support Cylinder)

0.2

LMT clips are mounted on top of 0.2mm thick close-outs

15.3

Maximum height for LMT clips

1.5

Clearance from SCT OD for manufacturing tolerances

599.5

Final Dimension

The tallest services are the N2 purge return tubes at 13mm OD these pass over the 0.5mm high closeouts so achieve a maximum radius of R596.  The tallest services management will be the LMT clips at around 15.3mm max. as shown above, these are placed on the aperture closeouts at 0.2mm thick, therefore with a small clearances of 1.5mm it brings the radius as shown above to R599.5mm.

The OTE is now a single cylinder (previously a multi-part design) it is to be slid on, it will be difficult to keep a perfectly cylindrical shape and if this deformation is extreme it may catch the LMT clips.  To minimise the chance of this occurring enough support rails shall be used for assembly of the OTE to maintain as cylindrical shape as possible.  Also all the services will be held down using aluminised-Kapton sheet captured under the system of rails, this will keep the services out of the way as the OTE is assembled and should allow the OTE to skid over the services should it come into contact.

1.1.3 Insulating Thickness

From these 2 figures the thickness of the insulation can be calculated as: 
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Max. OTE OD

599.5

Min. OTE ID

-0.1

Aluminised-Kapton foil 

+ adhesive

0.1

Aluminium G&S foil

8.05

Final insulation 

thickness


It can be seen that there is very little contingency in these figures but due to the size of the underlying services & services management this is unavoidable.  The OD can be rounded down to R607.7mm for the nominal dimension

1.1.4 Diameter Tolerances

As the OTE will be constructed from relatively uniform thickness sheet materials either the ID or OD can be specified with a tolerance, then the sheet materials would be specified with a thickness tolerance at purchase.  As we control the OD over which the OTE will be placed, i.e. the SCT EC structure, it is sensible to control the ID of the OTE to a close fit (~1.5mm).  Even though the intention is to control the ID of the OTE to fit the SCT EC assembly, the SCT EC assembly is subject to many assembly tolerances itself, therefore a 1/3 or ½ sized section(s) of OTE will be made on adjustable diameter tooling will be tailor made for each SCT EC assembly, only when this is able to be assembled over the full length of the SCT EC should the final OTE be made on the tooling at that diameter.

1.1.5 Low Z

From ATL-IS-EN-0019, the Support Structure engineering check document, the FS is to be positioned between Z812.2 up to Z821.2.  In addition to the inside face dimension of Z821.2 there will be a membrane of 100(m (max.) + some RTV to seal between the membrane and the OTE, therefore it is expected the OTE will start at Z821.4mm.

1.1.6 High Z

The reference face of the sub-detector is Z2767 which relates to the inside face of the RS.  Between the inside face of the RS and the OTE is the STFT, this consists of a CFRP plate 1 mm thick and foam bonded to it at 18mm thick.  This will have a cover that will be permanently attached to the OTE, the OTE should be designed so that the cover meets the other half of the STFT at 2767-1-18 = Z2748mm.

1.1.7 Length

The overall length of the OTE including the STFT cover should then be Z2748-Z821.4 = 1926.6mm.  The length of the SCT EC assembly will be very accurate as the FS will be spaced off the SC to set the length of the whole assembly.

1.1.8 Length Tolerances

During acclimatisation the Support Structure will contract by up to 0.3mm, it is expected the OTE, despite having a ‘warm’ side, will contract more due to the relatively high CTE & CME in comparison to the cyanate-ester based CFRP of the Support Structure. Therefore the tolerance should not allow it to be made too short otherwise it may undergo high stress at the STFT connection during contraction, with this said it couldn’t be made oversize, as it will not fit upon initial assembly.  A sensible tolerance would be +0.5 / – 1.5.  At 0.5mm oversize there will be little trouble persuading the foam to fit, a little flexing compression will be seen but this will disappear after acclimatisation.  If it turns out 1.5mm undersized and contracts a further 2mm then the design of compliant seal using the STFT should more than cope with the 3.5mm contraction (See Section 3.1 “OTE & STFT Cover” for details of the flexible seal).  For a foam structure of this size the tolerance of +0.5 / – 1.5 or more conventionally (1mm is tight but achievable.

1.1.9 STFT Cover

The STFT cover will be required to fit in the following envelope: OR = R750mm, the same as the main part of the STFT, IR will be the IR of the OTE (R599.5mm) unless the STFT cover is fixed on top then it will be the OTE OR (R607.7mm), low Z = Z2735mm (from ATLI____0009), high Z = same as OTE (Z2748mm).  The thickness of insulation required is 6mm, to show this is achievable:
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Low Z face of RS

-1

STFT plate

-18

STFT insulation

-0.2

Foil + adhesive on cover plate

-6

Cover plate insulation

-0.2

Foil + adhesive on cover plate

-0.25

Heaters

-1

Heater connections, wires (& thermistors?)

2740.35

Final Dimension


This will allow the OTE to contract and deform the cover plate by at least 5mm, this 5mm will also include thermal and/or mechanical deformation and manufacturing tolerances.

1.2 ITE

1.2.1 ID

The ITE has to fit outside a minimum envelope radius of R251 from the experiment axis as defined by ATLI____0009.  The average ID of the manufactured composite cylinders is (507.9 or R253.95mm.  The original envelope dimension of R251 was subject to a number of additions, these were used in specifying the size of the ID of the ITE Cylinder, the following shows these additions and why the actual cylinders are ~3mm bigger on diameter than the envelope:
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Measured ITE cylinder dimension

0.1

Sag & pressure (prediction 34um CN, 200um for safety 0.1mm represents the adjusted 

value of 200um)

1

Cylindricity tolerance

0.2

For acclimatisation (diameter of 510 with CME 200x10-6/m & CTE 4ppm&50degC, 

assumed for T300, unlike the Support Cylinder the ITE may be ‘acclimatised’ when the 

Pixels are inserted through the PST)

1.5

For assembly misalignment (relates to 3mm on diameter)

253.8

Final ID of the ITE Cylinder


R253.8mm was the specification, the final manufactured size as mentioned above was R253.95mm, therefore a very accurate finished product.  Adding the thickness of the cylinder (0.6mm as measured) to the measured cylinder size = R254.4mm where the insulation can start.

1.2.2 OD

Nigel Hessey proposed a nominal OD of 532.8 or R266.4.  From this the following adjustments are made:
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OD of cylinder to fit through Discs (Nigel Hessey 25/10/02)

-5

Insertion clearance

-0.1

Sag

-1

Cylindricity

260.3

Final OD of the ITE Cylinder

In this case sag & cylindricity occur during insertion so need to be accounted for as shown above. Acclimatisation (-0.2mm) makes the Cylinder shrink, this is an advantage on the OD and its clearance with the Discs, therefore no compensation is required as with the ID.  The assembly misalignment (1.5mm) does not need to be accounted for either, for assembly the cylinder can be coaxially inserted with the Discs, giving a full 5mm insertion clearance.  When the ITE is fully inserted it can be adjusted up to 1.5mm to align it, this will reduce the clearance to 3.5mm but as it is after insertion there is no issue.  This shows the external radius cannot be bigger than R260.3mm (R259.7mm nominal, see below).

Integration misalignment for PST is assumed to take place in 9mm gap between PST & ITE

1.2.3 Insulation Thickness

The overall maximum insulation thickness will be:
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Max. ITE OD

254.5

Min. ITE ID

-0.1

Aluminium G&S foil + 

adhesive

0.1

Adhesive thickness 

bonding insulation

5.6

Final insulation 

thickness


5mm insulation is required so as the already manufactured ITE Cylinder sets the ID the OD nominal dimension should be reduced by 0.6mm to R259.7mm.
1.2.4 Low Z

From ATL-IS-EN-0019, the Support Structure engineering check document the FS is to be positioned between Z812.2 up to Z821.2.  In addition the inside face dimension of Z821.2 there will be a membrane of 100(m (max.) + some RTV to seal between the membrane and the OTE, therefore it is expected the OTE will start at Z821.4mm.

1.2.5 High Z

The ITE is to protrude through the RS, it has been given an envelope of R315mm & Z2835.5 beyond the normal SCT EC envelope on ATLI____0009.  The manufactured ITE Cylinders lengths have been measured as 2010 (with an accuracy of +/-0.5mm), this places the end at Z821.4 + 2010 = Z2831.4mm or Z2831.9mm taking into account the potential accuracy of measurement, in either case this is within Z2835.5mm.  This means that additional layers (foils, insulation etc.) should not exceed this Z position, i.e. they should align with the back of the ITE Cylinder at Z2831.9mm.

1.2.6 Electrical connection protection (near D1)

The G&S foil runs along the inside of the SCT EC region, this is on the outside diameter of the ITE.  It is to be connected to the membrane part that sits on the inside face of the FS, again inside the SCT EC volume.  The connection will be made by running the ITE G&S foil over the front face of the flange that mates with the FS, this traps the aluminium membrane between FS & ITE flange making the electrical connection (See G&S Foil Assembly document ATL-IS-EN-0032).  The flange is not particularly big therefore  the connection is made near to the potentially warm volume on the outside of the SCT EC near the PST.  It was shown on the STFT prototype that having even thin sections of good thermally conducting materials exiting the cold volume over short distances (i.e. the composite back plate in the case of the STFT) could cause localised cold spots.  This would be a similar situation here, the ITE flange, the inner facesheet of the FS and the aluminium foils are all able to conduct relatively well and there is not much length separating the inner cold volume and outer warm volume.  To prevent any problems arising the distance should be increased, using a similar principle to the STFT insulated coverage of this region will increase the distance these parts have to conduct from cold to warm regions.  This insulation will be close to the ID of D1, and although D1 has no inner detector modules a clearance of 5mm should be maintained.  Therefore the location of this insulation should be:

OR = 5mm > than flange ( with the flange at R306.9mm + 5mm = R311.9mm
IR = To fit OD of ITE
Low Z = To fit against ITE Flange (holes to fit over protruding inserts) & FS

High Z = D1 middle position is Z853.8mm, the thickness of the Disc is ~9mm therefore 853.8-4.5= Z849.5mm
The insulation will have an aluminised polyimide cover to prevent moisture problems and should be slightly undersized from the calculated envelope positions of R311.9mm & Z849.5mm to allow for manufacturing and assembly tolerances.

1.3 RTE

The RTE is positioned on the inside of the RS.  The design is much simpler than the OTE or ITE being an insulating foam disc.

1.3.1 OD

The RTE has to fit inside the SC, the ID of the as measured SC is (1155.8-9.2 = (1146.6, allowing 1mm radially for any out-of-roundness for the Cylinder + 3mm radially for assembly clearance the OD will be (1138.6mm or R569.3mm, this OR will include 0.2mm allowance for aluminised-Kapton edging.

1.3.2 ID

The RTE fastens to the RS, therefore it has to have the same central clearance hole as the RS, and in addition it should have 2mm radial clearance for assembly misalignment.  From TD-1011-149 the aperture diameter is (530mm (1mm, so (531+(2x2) = (535mm or IR of R267.5mm, this IR again includes 0.2mm for aluminised-Kapton edging.

1.3.3 Thickness

The Z region in which the RTE will be located is bounded by the RS and D9, the inside face of the RS is well defined at Z2767mm as it is the reference face for the sub-detector.  The middle of D9 is at Z2720.2mm, the maximum height of any component from the middle of the Disc on the module side (facing the RTE) is 25.777mm this sets the start of clearance at Z2746mm.  The RTE is 8mm thick, so working back from Z2767mm and including 0.2mm allowance either side for cover layer (aluminised-Kapton + adhesive) the lower Z envelope will be Z2758.6mm, this allows 12.6mm of clearance between D9 and the RTE.

1.4 ITE Protrusion cover

The ITE protrudes through the RS to a higher Z position, the outside of this needs to be thermally managed, especially as the G&S foil from the ITE is brought out from the cold volume here to make electrical connection with that on the RS.  The envelope for this cover will be defined as:  Max OD = R315 from ATLI____0009, Min ID = close clearance fit on protruding ITE, low Z = to be able to seal against RS (~2797) but conform around ITE clamps + fixings, high Z = Z2835.5mm.

1.5 Heaters

The heaters are thin, their height / thickness including the solder connections, wires & thermistors will not exceed 1.25mm (based on information from Tony Jones 15/09/04).  They relatively flexible and are to be fixed to the FS, RS, OTE & STFT which are rigid items, the rigidity of the ‘substrate’ will set their position in the Inner Detector. In each case for these components the heater thickness has been a factor in deciding the overall shape & size, for the FS & RS they are already manufactured, as is part of the STFT, for the STFT cover & OTE the sizes specified in this document account for heaters to be added later.

1.6 N2 Purge & LMT Cooling

These are defined in the services model, they are checked to ensure they are compatible with the complex routing of services over the SC inside the SCT EC and beyond up to PPF1.

2 Fixings

In the following the fixing scheme for the various parts of the TE are defined, these will be able to be used to cross check the TE manufacturing drawings with those of its supporting structure (mostly the SCT EC Support Structure).

2.1 OTE & STFT Cover

The OTE will be fastened to the SCT EC using the following methods:

· The low Z end will be fixed rigidly to a number of curved low mass plates protruding inwards from the ID of the main OTE structure.  The plates will have slots that align with the 32 aluminium end inserts of the SC.  The plates will sit against the SC and be clamped to it when the In-Fill Panels or FS panel are assembled.   These plates will be split into at least 4 parts, with their circumferential length defined by the coverage of the upper & lower In-Fill Panels and the region to the left & right covered by the FS panel.  Relevant models/drawings are TD-1011-933, TD-1011-143 & TD-1011-138.

· The high Z end will rigidly incorporate the STFT cover.  The STFT cover will be fastened to the main STFT section (with potted services) that will already be in place after Disc assembly, there are holes fitted with inserts in the main section already.  The relevant models/drawings are TD-1012-954.
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Figure 1: This shows how the STFT cover & OTE will be fixed to the main OTE and how this scheme is used to provide a flexible seal for the OTE (Note after STFT testing there is now insulation above the RS (‘Rear Wing’))

Support along the length of the OTE will come from a rail system fastened to the Support Cylinder.  This will be a semi-stiff rail system, it will be radially solid at the ends (where the OTE is also fastened thus adding to its support at the ends) and radially compliant along its length.  Along its length it will only be stiff enough to prevent the OTE fouling the services & services management on the Support Cylinder during assembly, i.e. significant mechanical deformation, in this way deformations, thermally or mechanically or from its own self-weight, will not affect the Support Cylinder stability.  For contraction along the length the STFT flexible seal idea (as shown above) will be in use so preventing problems there.

The OTE, even though mounted on these rails, may not be sufficiently stiff to prevent significant expansion if the dry gas purge is operating at maximum design pressure of 4mbar.  To prevent any unwanted expansion the OTE will be wrapped with tensile straps after final assembly and before it is integrated.  These would be aluminium alloy straps around 0.2mm thick.  They would be wrapped around and fastened using a mechanically fastened and bonded joint, they would not be bonded to the OTE as they can be cut off and replaced with new ones should the OTE need to be removed & replaced, e.g. maintenance.  These straps will also be used to hold the heaters in place in the unlikely event the peelable RTV used to hold them fails.

2.2 ITE

The ITE will be fastened to the SCT EC using the following methods:

· The low Z end will be fastened to the FS using the flange on the ITE Cylinder, this has already been checked with a fit check of manufactured composite structures at the manufacturers premises. The relevant models/drawings are TD-1012-949, TD-1011-138.

· The high Z end will be fastened using the ITE clamps on the outside of the RS, again this was tested at the manufacturers site during a fit check.  Just to note that as the ITE Cylinder was bare, i.e. no insulation, a 5mm thick rubber ring was used to increase the diameter of the bare ITE Cylinder to a representative diameter as expected after final assembly of the insulation.  There is a slight manufacturing error on the clamps that may require the slots to be elongated should they not quite clamp the protruding ITE.  It was decided to elongate to suit if required rather than prospectively lengthen all slots and potentially weaken the clamps, from the fit check it was unlikely elongation would be required. The relevant models/drawings are TD-1011-939, TD-1011-149.

· The length between the FS & RS will be unsupported.

A similar CFRP construction is used in the ITE cylinder as the Support Structure, therefore little differential expansion/contraction will occur.  The greatest incident of differential expansion will occur when the ITE of a cold End-cap is warmed during a period of maintenance.  As the ITE is to be connected rigidly to both the Front and Rear Support, and the Rear Support is stiffer, the Front Support will deform to take up differential expansion of the ITE relative to the Support Cylinder.  The worst case would occur if the ITE were to reach 25(C throughout, the expansion will be around 0.16mm (+40(C @ ( = 2ppm/(C).  This will not present any problems for the structure, indeed the use of flexible couplings has been avoided as the ITE mass would have a low natural frequency when compared to a rigidly fixed ITE.

2.3 RTE (assembly of RS away from Support Cylinder to clear RTE)

The RTE will be fixed rigidly near to its ID to the Rear Support, the OD will be held tight against the RS using shouldered fasteners and oversized washers.  The ability of the outer diameter to slide under the RS mounted fixings will allow thermal strain without the pad bowing.  There are currently tapped inserts (6 outer, 4 inner) already in the RS, the relevant models/drawings are TD-1011-149.

2.4 ITE Protrusion cover

The open-ended ‘top hat’ part should be fixed to inserts in the protruding ITE, these inserts obviously need to be placed further out than the ITE Clamps as the ITE Clamps will be in place when the cover is added.  The cover should be adjustable in Z so that it can be sealed close to the Rear Support

2.5 Heaters

2.5.1 FS, In-Fill & RS

The heaters of the FS, In-Fill and RS panels are to be designed with holes that will align with through insert locations in the FS & In-Fill and RS panels.  These locations on the panels are for fixing them to the SC at the outer edge and supporting the ITE Cylinder on the inner (on the In-Fills there are only the outer fixings to the SC).

In each of these locations a special titanium fastener is used with a threaded cap head.  After assembly of the FS, In-Fill & RS panels to the SC, and with the ITE between them, the threaded heads of the fasteners are visible in counterbores in the panels, plastic ‘top hat’ shaped nuts can be assembled which will hold the heaters in place though holes in the heaters.  All power & sensor wires will be routed & bonded into place, either prior to assembly or in-situ during assembly.

See models / drawings TD-1011-149, TD-1011-138, TD-1011-143.

2.5.2 Support Cylinder

The Heaters will be bonded to the outer surface of the OTE using a peelable RTV rather than a permanent epoxy adhesive, this will allow the Heaters to be replaced should a failure occur.  To prevent any of the heaters peeling away over time due to the effects of radiation & gravity, strips of aluminised-Kapton will be bonded to themselves as tight straps around the OTE & heaters at a number of equal intervals (5 preferably) using Araldite 2011 permanent adhesive.  These bands shall be cut away (safely using a letter opener) if heater replacement is required and replaced with new ones.

2.5.3 STFT

These heaters can be permanently bonded with epoxy adhesive, these are smaller heater which are less likely to fail and they are not a critical as those of the OTE & end panels.

2.6 N2 Gas Purge Circuit

2.6.1 ITE

The inlet circuit for the N2 is an integral part of the ITE, these are a series of channels with the cross section of a 2.5mm ID tube.  The channels are covered with foil, the foil is perforated at specific intervals to allow the gas to flow out.  The only protruding part will be the gas connection into a manifold channel just beyond the RS on the outside of the SCT EC volume.  This connection will fix to an insert in the ITE, it will be accessible after the ITE clamps are in place.

2.6.2 Support Cylinder

There is a non-integrated exhaust circuit that sits on the outside of the SC, this consists of mainly 13mm OD PEEK and aluminium alloy tubing with low profile bonded push-fit & bonded connections.  The main tubes (x12 gas collection x2 exhaust feed) running along the SC from end-end will be fixed together around the circumference to hold it onto the SC.  At the FS end this circumferential connection requires joining of the manifolds and at the back joining of the end of 14 tubes using an aluminised-Kapton strap, the aluminisation providing a good surface for adhesion.

2.7 LMT cooling

The LMT cooling will be routed through the LMT guides, these guides & services straps will be used to hold the LMT cooling tubes.

Assembly

The following describe the order of assembly of the Thermal Enclosure parts and any special tooling required:

2.8 STFT (Main)

This is clamped between the SC & and the Rear Stub Support (a support for the SC on the assembly tooling) before Discs assembled.

2.9 LMT Cooling

This is applied on a Disc-by-Disc basis as the services for that Disc are assembled. The STFT end, as with all Disc cooling, will be left restrained but unconnected until integration into ATLAS.

2.10 N2 Purge (SC mounted Exhaust Circuit)

This is fixed to the outside of the SC after assembly of all Discs & services.  A connector for this is placed just outside the STFT and connection is made to this after integration into ATLAS.

2.11 RTE

The RTE will be fitted to the RS to be assembled when the RS is assembled.

2.12 ITE (includes N2 Inlet Circuit)

The final integration takes place on a tool with a beam, the SCT EC assembly is mounted coaxially on this beam.  There is a transition period where the beam is in place and the SCT EC is still supported using the RS and Front Stub Support (FSS, a temporary assembly support for the SC), at this point the ITE can be pushed into the SCT EC, through the Discs, using a carriage to maintain its coaxial location.  Part of this carriage or a support will need to left in place to support the flanged end on the ITE (as there is no FS in place) whilst the other end of the ITE is held by the ITE clamps off the RS.  Before the ITE clamps are fixed in place to support the ITE a seal will be fitted between the ITE and RS.  The N2 Gas connection is made after integration into ATLAS.  The flanged end of the ITE will be fixed to the temporary support during leak testing of the TE and finally to the FS at integration.

2.13 OTE (with STFT cover) & Membrane

This is probably the most complicated assembly of the Thermal Enclosure parts, more for the sequence in which it is assembled than the complexity of the parts.  After the ITE is fitted the SCT EC still has the FSS attached, as this has a diameter greater than the SC, the OTE will not be able to be slid on.  To resolve this a temporary support is fitted to the SC to allow it to be supported from the central cantilever beam and enable the FSS to be removed, this temporary support will use just 10 insert locations (5 on each side) leaving 22 insert locations on the end of the SC above & below it free.  Once the FSS is removed the OD is free for assembly of the OTE all the way up to the STFT, now the OTE will be assembled on it’s rail system.  The OTE has a number of thin plates on its ID that eventually get clamped between the FS and SC, as the temporary support (to the beam) is in place these would foul if covering a full 360, therefore these will be missing on the OTE at the same phi coverage as the temporary support (i.e. 5 inserts around both 9 O’clock & 3 O’clock positions).  This means the OTE will have the majority of these plates in place allowing it’s circular shape to be maintained and allowing it to be fixed to the SC.  Where the plates are missing the G&S foil should still have fingers (to join to the membrane foil) but will be unsupported, these will have to bend out around the temporary support upon this initial assembly.

To change from the temporary support to the final FS after integration a ‘C’ clamp is required, this fixes to the remaining 22 inserts on the end of the SC and supports it whilst the temporary support is replaced with the FS, this can also be used to help OTE & membrane assembly.  The ‘C’ clamp will be fitted to the SC, then the temporary support removed, with the support out of the way the last of the OTE plates will be fitted and bonded using RTV, thus giving adequate strength but peelable should the process need to be reversed.  At this point the membrane will be added but as the upper & lower holes are occupied by the ‘C’ clamp it cannot be fully fastened into place, in this case it is rolled out when the temporary support is re-fitted, rolled down when the ‘C’ clamp is removed and then fastened into place.  Note RTV is used to seal the membrane as it’s applied; this is on both the ITE flange & OTE.  The STFT cover that is an integral part of the OTE is also sealed using RTV.

The assembled OTE may be fitted with straps on its OD, this will allow it to remain close fitting to the rails even when subjected to the internal overpressure of 1-4mBar.  These would be aluminium alloy foil bonded with epoxy adhesive, they will not be affected overtime by the radiation, whereas the RTV bond on the underlying heaters might, in this case they will hold the heaters in the unlikely event they start to peel away.

2.14 In-Fill panels

Though these are strictly part of the Support Structure it is worth mentioning that the In-Fill panels are fitted either side of the temporary support after addition and sealing of the membrane, these will now remain as a permanent feature.  The whole assembly can be tested for leaks, the only component to be removed will be the temporary front support when it is replaced with the FS after integration, and this process should be undertaken carefully so the seals are not disturbed.

2.15 Heaters

Heaters on the OTE are pre-fitted.

Heaters on the FS & RS panels will be fitted after integration of the SCT EC with the TRT EC.  The power & sensor wires for those on the RS panel will be able to be routed with all the other services at this point, however those of the FS should be pre-routed on the OTE prior to integration, access to the OTE will not be possible when it is surrounded by the TRT assembly.  The connections should be loose on the FS for connection to the FS heaters when they are assembled later.
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Sheet1

		610		Envelope Dimension

		-1		Clearance from envelope for manufacturing tolerances

		-0.25		Maximum thickness of heater + adhesive (Heater thickness = 0.12mm Tony Jones, 15/09/04)

		-1		Maximum for the solder joint / conventional wire (& thermistors?) (Solder bump & wire maximum height = 1mm Tony Jones, 15/09/04)

		607.75		Final Dimension
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Sheet1

		582.5		SCT EC OD (from metrology of Support Cylinder)

		0.2		LMT clips are mounted on top of 0.2mm thick close-outs

		15.3		Maximum height for LMT clips

		1.5		Clearance from SCT OD for manufacturing tolerances

		599.5		Final Dimension
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		251		Measured ITE cylinder dimension

		0.1		Sag & pressure (prediction 34um CN, 200um for safety 0.1mm represents the adjusted value of 200um)

		1		Cylindricity tolerance

		0.2		For acclimatisation (diameter of 510 with CME 200x10-6/m & CTE 4ppm&50degC, assumed for T300, unlike the Support Cylinder the ITE may be ‘acclimatised’ when the Pixels are inserted through the PST)

		1.5		For assembly misalignment (relates to 3mm on diameter)

		253.8		Final ID of the ITE Cylinder
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		266.4		OD of cylinder to fit through Discs (Nigel Hessey 25/10/02)

		-5		Insertion clearance

		-0.1		Sag

		-1		Cylindricity

		260.3		Final OD of the ITE Cylinder
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		2767		Low Z face of RS

		-1		STFT plate

		-18		STFT insulation

		-0.2		Foil + adhesive on cover plate

		-6		Cover plate insulation

		-0.2		Foil + adhesive on cover plate

		-0.25		Heaters

		-1		Heater connections, wires (& thermistors?)

		2740.35		Final Dimension
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		607.75		Max. OTE OD		599.5		Min. OTE ID

		-0.1		Aluminised-Kapton foil + adhesive		0.1		Aluminium G&S foil

		8.05		Final insulation thickness
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		260.3		Max. ITE OD		254.5		Min. ITE ID

		-0.1		Aluminium G&S foil + adhesive		0.1		Adhesive thickness bonding insulation

		5.6		Final insulation thickness






