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Milestones for Pixel Disk Mechanics





September 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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		Disk Layout Considerations


 





Modules arrayed on both sides of disk for complete coverage





	Leads to:	Balanced mechanical structure





				Reduced heat flux into coolant flow








Provide cooling over entire active area  ~  400 W/disk








Desire similar disk and barrel modules








Divide disks into sectors  ~  12 sectors/disk 


	As 	alignment units


		cooling units 


		assembly units
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Pixel Disk Mechanical Design





Basic design unit is the Sector.  





A sandwich design for a sector is natural given layout:


	Stiff, heat conducting, low CTE Face Plates


	Shaped Cooling Tube between face plates


	Fill of minimal mass 





Face Plates:  investigated aluminum, beryllium, albemet, CFR composites, Carbon-Carbon, graphites, etc.


	Have chosen Carbon-Carbon:	


		CTE  xy: -1.0  ppm/K,  z: 6.0 ppm/K


		Modulus ~ 185 GPa


		Thermal conductivity ~ xy: 200 W/mK, z: 32 W/mK


		Radiation length 23 cm


		Nonhygroscopic





Cooling Tube: investigating glassy carbon, sealed carbon-carbon, sealed graphite, and aluminum


	No decision at present.  Prototypes underway.





Interfacing Fill: investgating carbon fibers (with glassy carbon tube) and reticulated vitreous carbon


	No decision at present.  Prototypes underway.
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Pixel Disk Sector Prototype Programs








Prototype program 1: Carbon-carbon facings (0.5 mm thick), shaped glassy carbon coolant tube (3.2 mm id),  high thermal conductivity carbon fiber fill (goal 5% density).


	Prototypes constructed by Energy Science Laboratories, Inc. (ESLI).  ESLI has succeeded in fabricating shaped glassy carbon tubes of appropriate ID and wall thickness.


	Prototypes 4 and 6 have average radiation lengths of 0.73% and 0.65% respectively.	


	Prototype 4 is currently undergoing ESPI testing.


	Main concern is thermal connection via fibers between coolant tube and facings.








Prototype program 2: Carbon-carbon facings (0.5 mm thick), shaped and flattened aluminum coolant tube (3.6 mm id, 0.2 mm wall), and reticulated vitreous carbon fill (3% density).


	Have succeeded in shaping 0.2 mm wall aluminum tube.


	Prototype 3 has average radiation length of 0.76%.


	Prototype 2 showed good structural characteristics in ESPI tests without dummy silicon modules.


	Prototype 3 has shown excellent thermal characteristics with water based coolant.











Prototype program 3: Carbon-carbon facings (0.5 mm thick), machined and sealed carbon-carbon or graphite coolant tube (3.2 mm id),  may not need fill material.


	Structural properties are assumed to be excellent as the sector is all carbon with no adhesives.


	Prototype 2 radiation length of 1.24% can be reduce to less than 1.0% with reduced mass coolant tube.


	Prototypes 1 and 2 had excellent thermal properties.


	Main concern is sealing the carbon-carbon or graphite coolant tube.  Coolant tube of prototype 2 has been sealed with Parylene and was found to have a Helium leak rate of approximately 10-6 cc/s after 24 hours of coolant exposure.  








Module Attachment: investigating adhesives to provide thermal conductivity, electrical insulation, removability, and low stress
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		Pixel Disk Mechanics Summary








Disk layout optimization continuing.





Sector design and prototype program well underway.


	


	Three prototype designs - decision 9/98


	


	Module adhesive studies continuing





Disk support studies started





Future: module placement, services
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