Notes from PST Review

PST Shell

1.0 Suggest that an assessment be made whether an appreciable CTE mismatch exists between the shell, external rings and internal rails.  If a noticeable mismatch is evident, it is further suggested that the stress on the outer multi-layered heater assembly be determined, making sure that the adhesives can withstand the induced stress.  One might add to this evaluation the strain that may be induced because the molded rails are not straight.

2.0  Has there been a significant change in choice of fibers and laminate construction for the shells, rails, and external rings?  The rails were noted in the meeting as being constructed from P30 balanced 2D, whereas in the previous meeting a high modulus fiber was noted.  Also, the viewgraph on the rail study indicates the rail is a quasi-isotropic laminate with a CN60 glass fiber.  There must be some confusion on my part.  If the fiber choices are being massaged, how valid are the previous studies?  Are the studies self-consistent are we seeing work in progress?

3.0 Is there an integrated FEM model of the shell, rail and external stiffener rings that re-evaluates the overall stiffness planned for the future?  Will this model include the effect of the compliance of the heater assembly between the external reinforcing rings and the shell?  Will this model be eventually used to confirm the local sag at the Pixel Support point during insertion?  The analysis thus far is for a short shell section, where it would appear that the short section is fixed in Y, eliminating the shell bending back to its supports.  One will recall that the shell is fixed in the horizontal plane in two opposing points. 

4.0 The clearance with services of 2.7mm seems optimistic.  Construction tolerances, plus gravitational effects are anticipated to eat up this clearance fairly quickly.  Suggest looking at increased clearance.

Mounts

1.0 Titanium flexure seems bulky for what is needed.  It was stated that the heavy bars are need to limit torsion.  This implies the local out of plane shell stiffness is greater.  I suspect the flexure section is letting the upper bar twist, and light weighting this bar section may not have the anticipated deleterious effect on torsional stiffness.   Suggest that all heavy sections can be light weighted.

PST Prototyping

1.0 Forward PST shell is listed as having a –0.3ppm/K CTE. (Later a table shows 0.72ppm/K?)  The rails with P30 fiber is probably 2.3ppmK.  The CTE’s seem more mismatched than expressed in the meeting?

2.0 VG: Common Mandrel.  Barrel tube prototype is listed as 6ply YSH80 quasi-isotropic with an outer and inner 0 degree layer of YSH80 as optional; yet the CTE listed under Prototype Fabrication is listed as 0.63pmm/K for a hybrid shell.  The difference between the potentially very negative CTE and the value given, I gather is due to the heaters, but why call it a hybrid shell?  The shell material CTE, potentially –1.5ppm/K, is made positive by the presence of an Al film layer, Kapton film(s), a heater ribbon layer.  The coupling is provided through adhesives.  I seem to recall this aggregate CTE was measured by holography, but I fail to how the data agreed with this data.  It is suggested that this presentation should include this test data.  

3.0  The VG on “Common Materials”(T. Stillwater) also lists the Forward PST now as Carbon 6ply with a –0.3ppm/k CTE , whereas before this shell was based on glass fibers.  Presumably this includes the effect of the outer heater assembly.  This implies the rails are definitely mismatched in CTE, see above comment.  (Note his last VG conflicts with this VG)

4.0 T. Stillwater’s presentation indicates the rails are made from CN60 fiber and the CTE is –0.21ppm/K.  I thought it was stated in the meeting the rails were going to be P30 woven cloth.  Apparently, I missed something.  However, the table on calculated and known CTE’s reflects a mismatch between the rails and hoop stiffeners with the forward shell. 

Personally, I thought the review was quite good and the work by the staff is progressing well.  LBNL has a very good team working on this demanding task(s).

W. O. Miller

