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		ATLAS Pixel Mechanics


 





Support, Align and Cool Pixel Detectors





Install Pixel System





Subunits include:		3 Barrel Layers (1586 pixel modules)


						8 Disks  (1000 pixel modules)


						Unit Support Structure


						Services  (cabling, plumbing,...)





Assembly precision:		~25 microns





Radiation length:		< 0.7% per layer for structure





Heat generated:			13.6 kW





Operating temperature:	< -6 degrees C
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US Role in ATLAS Pixel Mechanics





WBS 1.1.1.1








Deliver and Install 8 Pixel Disks:


(approximately 1/3 of pixel mechanics)





Consisting of:			80 disk sectors


						80 coolant manifolds


						8 disk mounting systems


						placement of 1000 pixel modules








Work Organized in 3 Sections:


						


WBS 1.1.1.1.1		Design Pixel Disks (Miller, LaFever) 					


WBS 1.1.1.1.2		Prototype Pixel Disks	(Emes, Fuzesy)				


WBS 1.1.1.1.3		Production, Assembly, Installation		
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LBNL Pixel Mechanics Design








Based on Carbon-Carbon as the structural material


	An all carbon material based on carbon fiber fabric


	CTE  -1  ppm/degC


	Strength of aluminum


	Excellent thermal conductivity


	Radiation length 23 cm


	Nonhygroscopic


	Radiation hard





Low CTE Design to match silicon





Modular Design for precision and assembly


	Pixel Module -> Sector -> Disk





Proposing Structure of Thin Carbon-Carbon Facings,


 5% Carbon Fiber Core and Carbon Tubes as cooling channels


(Options: Sealed Carbon-Carbon Tubes or Aluminum Tubes 


as cooling channel )
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Status of US ATLAS Pixel Mechanics





WBS 1.1.1.1.1 (Design)





	Design requirements formulated





	Preliminary layout studies complete





	Coolant flow and heat extraction understood





	Material studies continuing (carbon-carbon)





	Detailed engineering studies of components underway





	Conceptual design proposed





WBS 1.1.1.1.2 (Prototypes)





	Numerous thermal prototypes tested 





	Pixel system coolant selected





	Developed industrial contacts (SBIR grant)





	Fabricated 6 sector prototypes (4 tested, 2 in test)





	Testing module mounting techniques
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Technical Presentation of Pixel Mechanics





W. Miller


�



Milestones for US ATLAS Pixel Mechanics





March 1997: 		Choose pixel system coolant (completed)





June 1998: 			Sector design decision





December 1999: 	Disk design decision





February 2000: 		Begin sector structure fabrication





August 2000: 		Begin sector assembly





March 2002: 		Complete first disk





July 2002: 			Complete last sector





September 2002: 	Send last disk to CERN





March 2003: 		Complete disk system assembly





July 2003: 			Begin checkout in SCT on surface





March 2004: 		Start pixel installation in hall
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Work Flow for Delivery of Pixel Disks





Research and Development for Pixel Disks (1.1.1.1.2)





	Thermal and mechanical prototypes (1.1.1.1.2.1)


		>  Underway





	Module attachment prototypes (1.1.1.1.2.2)


		>  Underway





	Prototype fabrication of one half disk (1.1.1.1.2.3)


		8 sector structures with modules 


		mechanical and thermal tests of sectors


		fabrication of disk structural ring


		assembly and test of half disk





�






Work Flow for Delivery of Pixel Disks





Production of 8 Disks (1.1.1.1.3)





	Disk components and assembly (1.1.1.1.3.1)





		80 disk sector structures with modules 





	Assemble disks from components (1.1.1.1.3.2)





		8 disks and services





	Mechanical and thermal testing (1.1.1.1.3.3)





	Delivery and assembly into system (1.1.1.1.3.4)





	Installation into experiment (1.1.1.1.3.5)
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Cost Basis Summary - WBS 1.1.1.1





WBS 1.1.1.1.1 (Design)





	Design costs based on present costs





	Projected Work Days based on present experience








WBS 1.1.1.1.2 (Prototypes)





	Design costs based present prototypes and previous 	purchases from vendors





	Projected Work Days based on present experience








WBS 1.1.1.1.3 (Production)





	Design costs based present prototypes, previous 	purchases from vendors and quotes from vendors





	Projected Work Days based on present experience
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Cost Basis Spotlight on WBS 1.1.1.1.3.1





1.1.1.1.3.1. 	Disk Components 


This section covers the materials, cost of component fabrication, assembly tools, assembly labor, test 


equipment, and test labor for producing disk components. Base cost $745K. Contingency 37%





1.1.1.1.3.1.1. 	Carbon-Carbon Sector fabrication


This item covers the cost of materials and cost of fabrication of disk sector structures. Contingency 37%.





Facing material (carbon-carbon)


4 sheets for each of 8 disks plus 4 sheets for losses at $1.7K per sheet (Vendor verbal quote) = $61.2K.  





Carbon-Carbon material processing


The estimate is based on previous experience. 32 sheets plus 4 sheets for losses at $1.0K per sheet = $36K.  





Sector Fabrication (Carbon tubes/fiber core)


Cost is based on a vendor quote. Cost for 80 sector plus 8 for losses at $3.7K per sector = $326K.  





Sector CVD


Cost is based on a engineering estimate.Costs $5K 





1.1.1.1.3.1.2. 	Machine sector structure


This item covers the finish machining of the sector structures to insure proper dimensions and planarity.


Contingency 29%. Cost is based on a engineering estimate.


Tooling $2K. Machining 80 + 8 sectors at $0.8K per 4 sectors = $18.0K 





1.1.1.1.3.1.3. 	Module Attachment


This item covers the alignment and attachment of silicon modules and control modules to the sector structures.


Contingency  37%


Coordinate measuring machine = $50K.  Tooling costs = $10K. Module attachment supplies = $4K.


Supervision will require 44 mandays (80 sectors at 0.5 mandays per sector plus 4 mandays startup).  


Attachment process will require 306 mandays (80 sectors at 3.7 mandays per sector plus 10 mandays startup).  


Testing process will require 122 mandays (80 sectors at 1.25 mandays per sector plus 22 mandays startup).  





1.1.1.1.3.1.4. 	Disk Ring Support


This item covers the materials and fabrication of the rings that supports the sectors in a disk 


configuration.   Contingency 39%.  Cost is based on an engineering estimate. 


Tooling costs = $2K.  $9K for 4 c-c panels.  $27K ($3K for each of 9 rings) for machining and fabrication.  





1.1.1.1.3.1.5. 	Kinematic Mounts


This item covers the materials and fabrication of the kinematic mounts of the disks.  Contingency 39%.


Cost is based on an engineering estimate.  $1K for tooling.  $18K for materials and fabrication.  





1.1.1.1.3.1.6. 	Disk Cooling


This item covers the cost of materials, tooling and fabrication of disks cooling plumbing. Contingency 40%.


Cost is based on an engineering estimate.  Total piping and connectors for circuits = $13.2K.  $5K for mold 


tooling. $35.2K for 176 connectors.  


�






		Pixel Mechanics Summary








LBNL will design, fabricate, assemble and install the 


Pixel Disk System





Prototype program well underway





Preliminary cost estimate complete





Schedule and Milestones established





Experienced personnel in place 
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