Notes from FPA Peer Review - October 11, 2006
Attendees in B318:  Reiersen, Dudek, Viola, Edwards, Brooks, Brown, Heitzenroeder, Gettelfinger, Perry, Chrzanowski, Makiel, Malsbury, Rushinski, Fan, Phillips, Simmons, Boscoe, Zatz, Strykowsky, Pitonak, Raftopoulos
How many assemblies can be worked on in each FPA station?  Two units can be worked on in stations 1 and 5.
Was the allocation of tolerances based on experience?   Yes, it was based on feedback from vendors.
As assembled locations of the coils will need to be measured so we can tell Physics where the coils are in space.
Where are the current leads?  On the outside where they are accessible.
For the TF coils, how are variations in the coils surface accounted for so that the final assembly of TF coils and wedge spacers add up to the desired dimensions?  Are all of the wedge spacers machined after the final dimensions of the coils are known?  Who does this machining and what is the schedule impact?

Are the TF coils stiff enough to hold their shape during assembly?  T. Brown will show a strongback structure in a later talk.

Is there an issue with differences in thermal expansion
Has the cooling tube clamp configuration been tested to assure that the conductivity from stainless to copper to inconnel is acceptable?

Is there a test report available – Paul says yes …. He will pass it on

What will we do if the assembly does not happen within the .020” tolerances?  Trim coils will be needed.  

What features will be measured to assure we are in tolerance?  Fidutials and tooling balls on winding forms.
Who makes the shims between coils?  What is the scheduler impact of this fabrication during assembly?
Will the shims be machined in one piece or in sections?  In sections.

Can’t we use discreet shim sizes and then pick out the best size from off the shelf during the assembly?

Bladders between wings and the winding forms (to limit deflections) are filled with what?  Thinking of filling with epoxy (with glass beads?) … low temperature issues?  Won’t it be too brittle?  Tests of the Stycast 2850 at room temperature and at cryo temperatures show that the material is satisfactory.
Only compressive loads are being designed for.

How is epoxy put in?  Injected through a grease type fitting


What is the deflection without bladders?  Calculations are still in progress.  In some areas it appears to be more than  0.120”.

Chit #1:  Coil to coil shim plan will be costly to implement since they are large, but thin, parts that will be expensive to machine.  They will most likely have to be ground.  They also have the disadvantage that if one part of the shim is too thick or thin after fabrication the whole shim has to be reworked or replaced.  A change to discrete horseshoe shims (which may be off the shelf) will be much cheaper and will provide  better overall result.  -  L. Dudek
Is there only one exit hole to bladders?   Yes, but we could make one in and one out tube.

What is done to contain the volume being filled with epoxy?  It is a closed volume
Wendelstein has used silicone … inlet and outlet, yet still problems filling some orientations even with using a vacuum to putt material through …. Must test all orientations to assure that there are no trapped volumes … could send some photos of how this was done (procedure is in German).  Should use a piston to measure how much is put in so you know when the volume is full.

Have bolted joint designed been reviewed to assure that torquing tooling will fit?
Do we understand the time required for the reaming operation?  Do we have the fixtures and the machining equipment?
Can’t we use eccentric bushings rather than reaming?  Should be considered but won’t take care of angular issues.
CAD models are being used to develop the reaming tooling, but the actual dimensions of the casting are quite different from the models and space around bolt holes are often much less.  This is very critical.
Chit #2:  Clearance check, for bushing reaming operations, needs to consider as-built conditions.  -  F. Malinowski

How do you engage vacuum vessel vertical support threads when you can’t see the initial installation?  Cross threading is a very real possibility.

How is rod end held in position until the rod is threaded in?  Would it rotate in the clevis?
Chit #3:  The match drilling operation ("ream") is required on 450 holes total.  This will add about 1-2 years to the project (at .5 to 1 day / hole).  A simpler method  needs to be developed using standardized parts to reduce this to an acceptable method.  -  L. Dudek
There is a final machining of the wedge casting once it has been assembled to the face of the coil.  Who will do this?  Schedule impact?

Are we going to put someone in the vacuum vessel to weld the ports?  Have we proven that this can be done (technically and from a safety standpoint)?  Do we have welders who fit in the vessel?
Is there tooling to remove a weld which does not pass leak-check?  No

Will the port welding be leak-checked at FPA?  No, only tack welding at FPA.  Final welding and leak-checking will not occur until final assembly.  This puts the welding on the critical path.  The estimates/schedules for welding and leak-checking must be updated.
Recommend mocking up welding restrictions inside vacuum vessel.

Recommend backing gas during welding.

What tooling will support and align the ports for welding?  Tooling yet to be designed and fabricated.

Will vibration be used to assure proper filling of Aerogel?  This is definitely needed for filling with sand, beads etc.  
Who is making boots to seal gaps that Aerogel will fall through.   How will the “sheet metal” tabs be welded to the modular coil forms?
Chit #4:  The epoxy-stud-shear plate (coil-coil) is located on the center of the machine and least serviceable.  A suitable design factor should be applied.  -  M. Viola
Do the vessel spacers have enough material to accommodate machining to account for the actual as-built dimensions of the vacuum vessel pieces (variation in rotation as well as other dimensions)?
The use of liquid shim is being considered for modular coil flange interfaces.

Coil alignment tooling ball design not yet finalized.

What is the measurement system accuracy?  Several thousands of an inch

You are working beyond the accuracy and repeatability of the Leica measuring system.

Wendelstein’s experience is that if only one position of the Leica system is required you could get the 0.001” accuracy, but if you must move the system to get another line of sight, the accuracy will be 0.005” at best.
The spherical seats each have a tolerance and they have slop in their fastening … this will limit the positional accuracy of the units which will be significant compared to the desired accuracy of 0.010” for the overall assembly.
Chit #5:  It appears that some measurements, such as coil to coil, will be taken with equipment that does not have the 10x “rule of thumb” accuracy needed.  -  F. Malinowski
