Ao-Spool FEA Summary:
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The initial design of the Ao-Spool was started

by Doug Neill. No structural analysis was done.

This initial design basically opened up four ports:

two for the Ao-Relay; one for the Acquisition

Camera, and a port to access the Fold1&Fold3

assembly in the Relay. Three of these ports are

rather large in comparison to the structure itself.

Therefore it became important to analyze the structure using FEA.

A few preliminary simulation runs showed where most

of the structural deformation originated from. As could

have been predicted, they were mainly located in the vicinity of the cutouts or ports in the structure.

The model improved by adding a framed structure

around these ports. The frames were then connected together by running concentric rings, 2 inches wide around

the OD of the Spool. Vertical stiffening ribs between these

rings were added where possible, to run a direct structural

line from the top to bottom of the Spool. These additions

made the Spool appear honey combed in shape on the outside. Deformation decreased substantially.

The bottom surface of the spool then became the dominant

source of deflection. A two inch tall cylindrical ½ inch wide ring was extended from the bottom flange OD and the 

internal space toward the flat end of the Spool was ribbed.

Finally, the large flat side of the Spool, which is necessitated by the presence of the Ao-Relay in the Spool, was improved by adding cross trusses.

Setup  for the latest FEA of Ao-Spool:

· Orientation of Spool: Horizontal=> Worst Case

· Applied load: 1400 lbs Vertical at CG of Spex.

25 inches away from bottom of Spool.

Note: This load takes into account: Spex+Apd+

WFS+Electronics Box+MIM Rotator.

· Relay was modeled with a Lumped mass of 250 lbs

Results for latest FEA of Ao-Spool:

· Max Stress in Model:  18400 lbs/in^2

· Max Deflection in Model: 0.0051 inch

· Rotation angle due to load  0.012 degrees

· Weight of present Spool  600 lbs

Note: The Spool was modeled as a single solid, which

made it relatively easy to mesh with solid elements. In

reality, the structure will be welded. An estimate of the

degradation in the numbers above is about 50%.

