Jill,

Finite-element Analysis (FEA) Remaining.  

FEA is performed to estimate structural deflections due to a gravity vector and delta T.  Additionally, it will be used to predict influence functions for active control of the grating (and L1 focus if necessary).  Test results can be verified using FEA when the model is correlated and a final design margin defined.

Overall, FEA evolves from a concept model to a test verification model in incremental stages as the design is developed.  In early stages the model uses ample uncertainty factors to predict conservative results without a detailed definition of load paths and final mass.  In later stages, as load path flexibilities are more accurately defined, and total mass is better represented, uncertainty factors are reduced.  Throughout the FEA effort, a margin is maintained, which when properly defined will produce analysis estimates that envelope actual values.  Margins of 15% down to 5% are used for preliminary design and final detailed parts respectively, with intermediate margins used for parts in various stages of completion in the design process.

Flexibility margins are implemented by adjusting material stiffness or load factors to account for lack of definition in elastic load paths.  So far, all gravity deflections have been predicted using 110% of gravitational acceleration, = 424.7 in/sec2.  Where necessary, additional local adjustments to load path stiffness are made using “fitting” factors.  Fitting factors typically range from 1.00 to 1.15.  Mass margins range from 1.15 down to 1.05 for preliminary parts and detailed (drawing completed) parts respectively.

Deflections due to delta T also include a margin.  It is assumed that a 10 (F (5.56 (C) change in temperature could occur during a 1 hour exposure, which is regarded as slightly higher than what will actually occur in most typical conditions.  Even if this is not true, gravity deflections and temperature deflections are added together, whereas it is reasonable to apply an RSS combination.

The deflections established in May 2003 are the baseline numbers that the detail design and analysis must meet or exceed.  That is, the May 2003 deflections are the maximum allowable deflections that the detail design must envelope, with margins applied.  As the detail design is completed, detailed finite-element models are made to size parts and define connections.  Subsequently, the full-up model is updated to include actual load path flexibilities and instrument mass.  As this is done, margins are reduced.

In this regard, all FEA currently being performed is to assist the designer in sizing parts, figuring out how to attach things, and to double check that overall, the baseline deflections are still being maintained.  At certain points it may be necessary to re-establish the baseline to meet other requirements.  Right now, I think that we may be able to gain a little room in the alignment procedure by carefully incorporating design details into the full-up model.  This produces a large model, mathematically speaking, which takes more time to debug and run.  Nonetheless, I have something that is quite good, and very nearly includes everything.

There are still some major parts that have to be designed and looked at, however.  While Dave Dean and I estimate that, overall, the design is about three quarters complete, significant analysis work remains in the injection optics assembly, dewar support, and comparison lamp system.  Not yet complete, but requiring less analysis effort will be the prism and grating cells, the grating support, and the truss to weldment flexures.  Everything else is pretty much defined and being detailed, and exists in model-space.      

Full-up model.  75% complete

This includes the primary structure of the optical truss and weldment (interface structure) mounted to the telescope interface.  

The optical truss includes:

Tube truss with fittings and bulkheads.  95% complete  (bulkhead cutouts TBD)

Lens can and lens can support structure.  L2-L6, 95% complete, L1 80% complete.

Prism cell. 75% complete

Grating cell and grating support structure.  75% complete

Injection optics assembly (lens doublet, shutter, slit, fold mirror, and guide camera)

50% complete

Dewar and dewar support structure.  60% complete

The weldment includes:

Welded steel cruciform tube frame with telescope interface attachments.  75% complete

Truss mount flexure assemblies.  75% complete

Comparison lamp system.  Model not defined.

Working about half time (20 hours per week), I’m reasonable confident that I can bring the entire analysis effort to a level of 90%-95% complete by the end of the year.  After that, I should be able to support design and drafting with one 1 to 2 days effort per week.

Scott  

