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Introduction

The disk sector supports and cools pixel modules in the disk region of the ATLAS detector. Six modules are mounted on each disk sector. There are six disks in the complete ATLAS pixel detector. All disks are identical and have eight sectors. There are 48 disk sectors in the complete pixel detector. A disk sector, without modules, is shown in Figure 1.
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Figure 1. A disk sector without modules.

1 Production Plan

The disk sectors will be fabricated by Lawrence Berkeley National Laboratory. Raw materials are supplied by external vendors.

2 Assembly Breakdown Structure(ABS)

The assembly breakdown structure for the disk sector is given below
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3 Documentation

Drawings and specifications documents will be associated with the ABS and placed on the ATLAS Engineering and Data Management System(EDMS).

4 ATLAS Part Numbers

The disk sector components and assemblies have been assigned the following ATLAS part numbers

Disk Sector Parts

05000 - 05099


Carbon-carbon plates

05100 - 05299


Aluminum tubes

05300 - 05599


Faceplates

Note that all other disk sector parts will NOT have ATLAS part identifiers.

Bare Disk Sector Assemblies

09000 - 09999


Sector assemblies

5 QC/QA Measurements

Quality control(QC) measurements on the disk sector components and assemblies will be made during the procurement of parts, fabrication of parts and assembly of the disk sectors. Quality assurance will consist primarily of independent checking of the QC measurements as recorded and by repeating selected measurements on a sample basis. Individual travellers(identified by the ATLAS part number) will be associated with the major components - carbon-carbon plates, aluminum tubes and faceplates. An individual traveller will also be maintained for the assembly and final QC testing of each sector. Batch travellers will be used for other components and materials - adhesives, strain relief pieces, hardpoints,...all components that do not have an ATLAS part identifier. 

The measurements to be performed are summarized in the table below. Travellers for the vendor-supplied carbon-carbon sheets, the faceplates cut from these sheets, the aluminum tubes and for the sector assembly are appended to this document. These travellers define and record the measurements to be performed and recorded.

Test name
Attribute name
* - mandatory

o - optional
Units 
Data type

SectorCC
CCThickness
*
mm
Float


CCDensity
*
g/cm3
Float


(All measurements of carbon-carbon plates)


data file







SectorAlTube 
(All measurements of aluminium tubes)


data file







SectorWeight
Weight 

(of final sector)
*
g
float







SectorGeom
Planarity

(after parylene coating)
*
(m
float


Thickness 

(after parylene coating)
*
mm
float







SectorConduct
DeltaTFront*
*
°C
float


DeltaTBack**
*
°C
float


(Thermal performance)


image files







SectorSurvey
(Survey of sector coordinate system)


data file

SectorQC
(All measurements of assembled sectors)


data file

The thermal performance of each sector will be measured using Pt-on-kapton heaters brought into contact with the sector faces by a vacuum fixture. This procedure has been demonstrated on prototypes, and cross-correlated with heaters rigidly afixed to the faceplates.

The tests outlined above are, of course, non-destructive tests. In addition, we plan to perform potentially destructive tests on a sample basis. These tests will include measurements of thermal performance after thermal cycling(50 times between 20oC and -35oC), thermal shock(from 20oC to -35oC in less than 60 seconds) and pressure fault conditions(8 bar absolute for one hour) followed by irradiation of sample sectors to 50 Mrad, followed by remeasurements of thermal performance. The sample size will be about 10% of the number of sectors fabricated.

6 Interface to ATLAS QC/QA Database

The QC/QA measurements to be performed on the disk sector components and disk sector assemblies that will be recorded in the ATLAS QC/QA database were described above and are also defined in a separate document.







* T front = Tmax (front C-C surface) – T (cooling liquid)


** T back = Tmax (back C-C surface) – T (cooling liquid)
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_1053947257.xls
Stave_ABS_latest_EDMS

																								Items with Common Material Specifications

		Item No		Eq. Code		Position&quantity														Description		Machined/Processed Assembly		Cyanate Ester film Adhesive		Epoxy Adhesive		Carbon Carbon		3-D Carbon Carbon Brake-Shoe Material

		ATL-000		IPHLD		1														Disk Sector		Finished Sector Coated with Parylene

		ATL-000		IPHLD				1												Parylene

		ATL-000		IPHLD				1												Uncoated Disk Sector		T-Washer Bonded in   T-Washer Faced relative to facing

		ATL-000		IPHLD						3										Sector T-washer Mount (CF PEEK)

		ATL-000		IPHLD						1										Epoxy Adhesive (Hysol EA 9396NA)						Bulk EA-9396NA

		ATL-000		IPHLD						1										Sector Body Assembly		Tube w/CGL, Mountside and Non-mountside facings bonded together

		ATL-000		IPHLD								1								Foam-to-Facing Adhesive (C-E Film)				EX-1510 Cut to Drawing

		ATL-000		IPHLD								1								Sector Non-mountside Facing Assembly		Hardpoints Bonded to Facing

		ATL-000		IPHLD										1						Sector Facing (C-C uniplate)								Same as Disk Ring Face

		ATL-000		IPHLD										1						Hardpoint Adhesive (C-E Film)				EX-1510 Cut to fit

		ATL-000		IPHLD										1						Wedge Hardpoint Sector Support (C-C)										Also used in Frame

		ATL-000		IPHLD										1						Beam Hardpoint Sector Support (C-C)										Also used in Frame

		ATL-000		IPHLD								1								Sector Mountside Facing Assembly		Foam Blank Bonded to Facing,  Tube-Path cut Mount Hole enlarged

		ATL-000		IPHLD										1						Sector Facing (C-C uniplate)								Same as Disk Ring Face

		ATL-000		IPHLD										1						Foam-to-Facing Adhesive (C-E Film)				EX-1510 Cut to Drawing

		ATL-000		IPHLD										1						Sector Core Blank (RVC Foam)

		ATL-000		IPHLD								1								Sector Tube Assembly w/Thermal Grease		Grease Applied and measured

		ATL-000		IPHLD										1						Sector Thermal Grease (AiT CGL-7018)

		ATL-000		IPHLD										1						Sector Tube Assembly		Tube Strain Reliefs bonded to Tube

		ATL-000		IPHLD												1				Epoxy Adhesive (Hysol EA 9396NA)						Bulk EA-9396NA

		ATL-000		IPHLD												2				Sector Tube Strain-relief

		ATL-000		IPHLD												1				Sector Tube with Fittings		Fittings Joined to Bent Tube

		ATL-000		IPHLD														1		Sector Aluminium Tube

		ATL-000		IPHLD														2		Sector Fitting

																				Note:  Sector Facing and Foam-to-Facing Adhesive are identical parts appearing in different sub-assemblies
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_1054117456.xls
cedarexc1000111518

		Item No		Eq. Code																Description		Drawings		Contracting		Assembly		Quality		Others

		ATL-0000005546		IPHLD		1														Disk Sector

		ATL-0000007269		IPHL				1												Parylene

		ATL-0000007282		IPHLD				1												Uncoated Disk Sector

		ATL-0000007283		IPHLD						3										Sector T-washer Mount

		ATL-0000007284		IPHLD						1										Adhesive (Sector)

		ATL-0000007285		IPHLD						1										Sector Body Assembly

		ATL-0000005541		IPHLD								1								Film Adhesive (Sector Facing)

		ATL-0000007286		IPHLD								1								Sector Non-mountside Facing Assembly

		ATL-0000005545		IPHLD										1						Sector Facing

		ATL-0000007287		IPHLD										1						Wedge Hardpoint Sector Support

		ATL-0000007288		IPHLD										1						Beam Hardpoint Sector Support

		ATL-0000005541		IPHLD										1						Film Adhesive (Sector Facing)

		ATL-0000007289		IPHLD								1								Sector Mountside Facing Assembly

		ATL-0000005545		IPHLD										1						Sector Facing

		ATL-0000005544		IPHLD										1						Sector Core Blank

		ATL-0000005541		IPHLD										1						Film Adhesive (Sector Facing)

		ATL-0000007290		IPHLD								1								Sector Tube Assembly w/Thermal Grease

		ATL-0000005542		IPHLD										1						Thermal Grease (Sector Tube)

		ATL-0000007291		IPHLD										1						Sector Tube Assembly

		ATL-0000007284		IPHLD												1				Adhesive (Sector)

		ATL-0000007293		IPHLD												2				Sector Tube Strain-relief

		ATL-0000007294		IPHLD												1				Sector Tube with Fittings

		ATL-0000005543		IPHLD														1		Sector Aluminium Tube

		ATL-0000005539		IPHLD														2		Sector Fitting






