Notes from Pixel Mechanics Meeting

March 16, 2001

At Allcomp, Inc

Present: Gilchriese, Goozen, Miller and Allcomp personnel

1. Inspection of plates at Allcomp

The carbon-fiber plates to be used for ring and sector faceplates were inspected at Allcomp. This inspection was of plates before the heat treatment and CVD process begins. A full inspection report will be generated in about one week, including photographs taken by Fred. In brief

· Each plate is serialized

· Each plate has a "traveller" that records the relevant information and this will continue through the final processing until delivery

· Fred and I visually inspected each plate

· We recorded basic information(weight, average thickness) from each plate taken from the travellers

I gave Allcomp a verbal OK to proceed to heat treatment and CVD and will follow up with a formal letter in about a week. Although there are some variations between plates, in general the quality appears good.  The issue of resin-impregnating the plates after treatment was discussed but not finally resolved. This is understood not to be relevant for carbon dust control(doesn't work) but is believed to be a more conservative approach to minimize risk of delamination. No final decision about resin-impregnating was taken.

2. Ring design

We took this opportunity to discuss how to proceed on the ring design and manufacturer. 

Fred had remeasured the flatness(or really the planarity of the mounting bushing surface) and found the maximum deviation from the average to be about 6 mils. There was general agreement to attempt to improve on this so that the ring represents the minimum practical part of the tolerance budget(out of plane). If the build tolerance remains too large(exactly what too large means is not well defined), then Fred proposed to grind the ring bushing surface into a plane(if necessary this would be tried on the 2nd prototype ring after other testing is complete). But it would be much easier and cheaper to avoid this. 

· Bill is proceed with a much more detailed FEA of the ring that is intended to have improved modelling of the bushing, C-rings etc. There is now(to the extent I understand these things)a relatively easy translation from the model to the FEA, so that the dimensional changes when made will not require a lot of "hand work" in remeshing. 

An immediate step is to finalize the dimensions of the ring and bring them under change control as we have done for the sector. This will require action by Eric, Dave and a clear interface definition to the module pigtail from Maurice and others. It is urgent to finalize these dimensions in the next week. Specifically

· The nominal z-thickness of the ring is to be defined between the mid-planes of the facings and is exactly 15mm. This needs to be reflected in the disk model from Dave/Eric and checked by Bill

· The combined height of the bushing on the sector and the bushing on the ring needs to be frozen. The module pigtail must pass through this space. Interference, if any, with flex hybrid components must be checked. Maurice could you please coordinate this with Eric. This should include envelope definitions of the module and pigtail to allow some conservatism.

· The dimensions of the 4 ears have not been modified by Bill. He lacks a clear understanding of the orientation of the exhaust and feed tubes from the sector pairs. Action from Eric to define this precisely. Cannot this be done in the combines sector ring model, which Bill has?

· Clocking of the sector support points. Related to the above is the clocking of the sector mounting points relative to the ears. This must be defined exactly.

3. Ring manufacture

Fred and I reviewed with Bill and Allcomp the experience gained from building the second prototype ring(documented last year in an internal note from Hytec). Bill and Allcomp proposed modifications to the manufacturing process, these were discussed and agreed to pending seeing the results of actually building parts. In brief, the modifications are

· Use a female rather than male mold for the C-channel lay-up. This would be a precision stainless mold, using expansion of silicon rubber under temperature increase to mold the C-channel. The advantage of the female mold is that the outside surface(on to which the faceplates are glued) would be precisely controlled. 

· Make the inner and outer C-channels in 4 sections rather than 2 sections.  This makes the lay-up easier.The outer sections would be joined at the four mounting points by the mounting blocks. The inner sections would be joined by scab pieces. Fred suggested making the scab pieces from excess C-channel sections(trial pieces will be made in any case). The relative location of the inner scab pieces compared to the outer is TBD. 

4. Do not use PEEK for the bushings. There are two concerns about the PEEK. Large CTE causing puckering of the faceplate(magnitude already predicted long time ago by first FEA, did not appear to be big issue but avoiding would be useful) and bonding to the PEEK. Clearly would have to improve bonding technique compared to second ring. Thermal shock tests have not been done rigorously to test PEEK to faceplate bonding. Proposal is to use resin-impregnated, reprocessed C-C brake material that is being used by Hytec/Allcomp for structural purposes in other projects. We agree to look into this. Fred has some samples and will do some trial drill tests. Bill will investigate if any screw-machine companies will touch this stuff. The issue is the tolerance of making precision bushings from this material(known to be possible already with PEEK).

5. Next steps

We agreed to another(phone) meeting with Bill during week of March 26, exact day TBD. Aim would be to finalize dimensional issues for ring, assess status of FEA, review status of precision machining of brake material and tentatively discuss test results(for other projects) related to need for resin-impregnation. We would also take this opportunity to briefly review status of progress towards frame drilling and related matters. Gil to schedule meeting. 

