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Subj:
FINITE ELEMENT MODEL ANALYSIS

1. Frequency Requirement

a. The ESPA User’s Guide requires that the natural frequency of MidSTAR be above 35 Hz.

b. The current I-DEAS Finite Element Model shows that the natural frequency of MidSTAR will be above 35 Hz with a factor of safety of 2.03.

2. Finite Element Model

a. The finite element model FEM2 was written in I-DEAS 11. The model was created based on a skeleton assembly of the spacecraft structure with point masses and rigid elements defining the payloads.  Shell meshing was done on the exterior surfaces of eight side panels, the baseplate, the surfaces of the three interior shelves, and the exterior surface of the shelf furthest from the lightband separation system.  The light band is no longer included in the model.
3. Validity Checks

a. Free edges

i. During the meshing process, free edges were checked for continuity by MIDN 1/C Sevier, USN.
b. Mass properties information

i. The mesh has a mass of 122.0 kg, which currently includes the lumped masses of the spacecraft payloads.  
4. Boundary Conditions

a. The finite element model has an interface node at the center of the lightband-MidSTAR interface plane.  All other surfaces are rigid structures that are attached rigidly to each other.    

5. Units are English (in-lbf).
6. Coordinate Frame

a. The coordinate frame used in the FEM is the same as the one dictated by the ESPA User’s Guide, where the +X axis’s origin is at the center point of the lightband on the interface plane extending outward through the center of the spacecraft.  Y- and Z-axes are identical to those defined in the ESPA User’s Guide.

7. Primary Mode Explanation

i) Frequency: 71.1 Hz

ii) Comments:  This Mode 1 has a “drumming”, or “oilcanning” effect on the furthest shelf from the lightband separation system.  Mode 1 frequency is the lowest frequency of the first ten modes.

Very respectfully,

Landon B. Foster
MIDN USN

