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Mechanical criteria for pixel barrel staves:





1) Meet layout constraints - dimensions, clearances, coverage, etc.





2) Meet thermal requirements - all silicon less than -6 degrees C





3) Meet structural requirements (The requirements below are different


from those of the TDR. I have reviewed structural criteria and have revised 


structural tolerances within a stave.  Tolerances of stave to barrel, etc.


are not addressed.  All tolerances are one sigma unless noted.


Tolerances of modules are with respect to module center.)


   a) construction tolerances including static deflection due to gravity


   after stave supported as in barrel shell


     i) module placement tolerances: 


       azimuth: 15 microns


       radial:  B-layer: 20 microns,


                layers 1 and 2: 25 microns


       z:       50 microns


       rotation about axis perpendicular to module: 0.34 mrad


       rotation about axis along z axis of module:  B-layer: 1.8 mrad


                                                    layers 1 & 2: 3.6 mrad


       rotation about axis across module:           B-layer: 0.5 mrad


                                                    layers 1 & 2: 1.0 mrad


       planarity of module (i.e. no twists)   +/-10 microns (not 1 sigma)


     ii) tolerances on post construction knowledge of module locations


       azimuth: 5 microns


       radial:  B-layer: 10 microns,


                layers 1 and 2: 15 microns


       z:       25 microns


       rotation about axis perpendicular to module: 0.17 mrad


       rotation about axis along z axis of module:  B-layer: 1.8 mrad


                                                    layers 1 & 2: 3.6 mrad


       rotation about axis across module:           B-layer: 0.5 mrad


                                                    layers 1 & 2: 1.0 mrad


       planarity of module (i.e. no twists)   +/-10 microns (not 1 sigma)


   b) The tolerances on module movement due to the combined effects of


   distortions from coolant flow, power on, cooldown and CME are: 


       azimuth: 5 microns


       radial:  B-layer: 10 microns,


                layers 1 and 2: 15 microns


       z:       50 microns


       rotation about axis perpendicular to module: 0.17 mrad


       rotation about axis along z axis of module:  B-layer: 1.8 mrad


                                                    layers 1 & 2: 3.6 mrad


       rotation about axis across module:           B-layer: 0.5 mrad


                                                    layers 1 & 2: 1.0 mrad


       planarity of module (i.e. no twists)   +/-10 microns (not 1 sigma)
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   3)c) Tolerances on stability and vibration modes:  Motion due to


   vibration of the stave is restricted to less than one half the


   tolerances given above under 3) a) ii).  At present we do not have


   enough information about the vibration spectrum in the experimental


   cavern to calculate vibration amplitudes of a given design.  In lieu 


   of this information we set a limit that the frequency of the


   fundamental vibration mode of a stave must be greater than 100 Hz.


    


4) Feasibility of precision module location on given design, including


   module removability





5) Compatibility with module designs





6) Survivability (pressure tests, structural damage tests) under prolonged 


   coolant exposure


 


7) Survivability after 25 MRads radiation dose (B-layer?)





8) Plan for mounting of staves to support shell, reaction forces





9) Feasibility of coolant connections





10) Low radiation length





11) Feasibility of post assembly alignment





12) Reproducibility of fabrication process, quality control





13) Materials compatibility (e.g. aluminum on carbon corrosion)





14) Longterm reliability of seals, joints, greases...(pressure tests,


    grease flowing from desired locations, etc.)





15) Assessment of other risks (e.g. sole vendor, critical tooling...)





16) Budget and schedule























