This is an example of an analysis report, use this document to prepare your own real analysis report by going over the text and re-writing it. The italic texts are examples from different sources. The bold texts are explanation on how to fill in the section.

Introduction

This report reviews the structural analysis for the Standard Electronics Box Enclosure (SEBE). The analysis covers strength analysis of the housing side panels and fasteners buckling analysis of the side panels, fail safe analysis of the fasteners, gapping analysis of fastened seams, containment analysis, fracture control considerations, and modal analysis of an assembled housing. In this report I will show that positive margins of safety were obtained in all analysis.

The configuration of the SEBE for this analysis is that used by the CAPL TCU. CAPL’s housing holds sixteen 5.88 x 8.25-inch PC boards. In CAPL’s configuration no backplane will be used. However, in my analysis I include the maximum weight of a mounted backplane as well as a strength analysis of the backplane bosses.

Figure 1.1 (not shown) shows the assembled SEBE in a generic configuration. Connector representations, mounting flanges, assembly and mounting screws, and pressure vent covers (located on the side) can all be seen. 
Applicable Documents/References

AD1)
GLAS Component Design Loads & Environment Design Guidelines, Revised February  2000

AD2)
General Environmental Verification Specification for STS & ELV Payloads, Subsystems, and Components, GEVS-SE

RD1)
Boeing Delta II Payload Planners Guide

**AD is Applicable Documents RD is Reference Documents**

Finite Element Model
For SEBE analysis I created a finite element model using a PC based modeling program, FEMAP. Modifications to the model were also made by manually editing the data deck file. I ran the model using MSC/NASTRAN, Version 66A.

Model Details

3.1.2
Model Configuration
The model represents the SEBE configuration for the CAPL TCU. It was necessary to include elements representing seventeen PC boards. I did this to accurately recreate the housing while keeping the model as simple as possible, rather than accurately recreate the number of boards in the box.
3.1.3
Model Prediction
State the hypothesis of the model project. 
3.1.4
Model Elements
The standard model has 432 grid points attaching 664 elements. Four types of elements are used in this model. They are shell elements, beam elements, mass elements, and rigid elements. I created a modified model for use in the bolt strength, containment, and gapping analysis. In this model, elastic elements replace grid point joints along the cover seam located where the cover assembly screws will go. Twenty grid points are duplicated and 60 unidirectional elastic elements are inserted between them. 

Continue explaining each element.
3.1.5
Material Properties
The material properties in the model are those of aluminum 6061-T6 taken from MIL-HDBK-5C. The following table lists the properties used.

E – modulus of elasticity
9,900,00 psi

G – Shear modulus
3,800,000 psi

v – Poisson’s ratio 
0.33

p – Weight Density
.0.098 lbs/in2

3.1.6
Physical Properties
Specify all physical properties which may include mass, density, volume, frequency, stiffness, shear, etc. Explain the importance of the different properties and how it may effect the analysis report. 
3.1.7
Model Constraint
The model is constrained in the three transitional directions at twelve points. The twelve points, six on either mounting flange, correspond to the locations of the twelve mounting bolt holes. No point is constrained in any rotational directions. 
3.1.8
Model Validation
Standard validity test checks were performed on the integrated model. These checks consist of a unit gravity check, a unit enforced displacement check, a stiffness equilibrium check, a free free dynamics check and a unit temperature increase check.

Due to the representation of the pulley that holds the Kevlar straps to the detector, the results of the checks were reviewed carefully. The displacements of the grids around the pulleys were infinite in the gravity check and zero in the unit enforced displacement check. In addition, the displacements in the unit temperature increase check were not equal to theoretical displacement for those nodes. The free free dynamic check revealed ten rigid body modes for the integrated model. It was apparent that the pulleys were acting as a mechanism.

The model was considered to be adequate for the thermal distortion analysis since the displacements from all validity checks for the rest of the nodes in the model, most importantly those of the detector, were correct. Also, in all the checks the forces were correct.

3.1.9
References
Add drawing numbers or CAD filenames if applicable
Applied Loads
The model has loads applied in two ways: by acceleration and by bulk temperature. The acceleration loads are provided by three GRAV cards. Each GRAV card has a magnitude of 9660 in/sec2 (25 g’s). The directions of the individual accelerations are along the three basic axes, x, y, z. Initially; I ran models using all eight combinations of acceleration directions. I did this to determine which acceleration vectors provided the highest load outputs. Due to symmetry all loading configurations were variations on either +x+y+z or+x-y-z. Therefore, subsequent runs included only these two acceleration vector loads.
The 50o C bulk temperature load was provided by a TEMPD card, which sets up a default temperature in the model. Because the mounting bolt locations were rigidly constrained, a 50o C gradient was induced between the model and what would be the spacecraft.
Factors of Safety

The factors of safety used in this analysis are:      yield=1.25      ultimate=1.40

Inaccuracy 
When the straps are pre-loaded, the heat switch plate may be misalign with respect to the cold plate. The misalignment is not expected to exceed a .003 in displacement of the heat switch in either the lateral or axial direction. Loads from a .03 in fitting misalignment were approximated in NASTRAN by applying enforced displacements to the heat switch in 3 directions, assuming the stiffer cold plate would not be affected by the misalignment. Vespel loads are of most concern with a misalignment of the heat switch.
(1) Design Sensitivity/ Trade Studies
(2) Evaluate uncertainties

(3) Investigate feasibility if design changes 

Analysis
Temperatures were applied to every node representing the various components of the XDS. The temperature that were applied are as follows:

Temperature Applied to the FEM
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Bottom Ring of Helium Insert






17.1
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17.1
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17.1
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  1.3

FEA









  1.3

Detector








  .065

Temperature dependent properties were included in the FEM for the materials used in the model. These materials are Aluminum 6061-T6 for the FEA, Aluminum 2219-T851 for the Helium tank and valves, Inconel 718 for the flexures, and Titanium 6AL-4V for the cylinder. In addition, a coefficient of thermal expansion (CTE) was included for the Kevlar straps. Kevlar, however was found to be dimensionally stable due to temperature changes and therefore did not require temperature dependent properties in the FEM. The Graphite/Epoxy (Gr/Ep) straps on the Helium Insert would not see any gradient across them. Therefore, the CTE for Aluminum 6061-T6 was used on the material card FOR Gr/Ep.

Displacement of the flexures relative to the base plate, due to cool down, were provided to GSFC by Sumitomo Heavy Industries, Ltd. (SHI). These displacements were applied to the model at the boundary nodes representing the flexures. 

Analysis Conclusion
Deformations of the detector were obtained from the analysis. Visual inspection of the deformations, using PATRAN/5.0 shows that the XDS shrinks symmetrically. 

A closer look at the detector showed dramatic displacements of the Kevlar straps at the pulleys on the detector. The motion of the pulley, however, is independent of the motion of the rest of the FEA. This is therefore a local problem. Inspite of the large displacement of the pulleys, the deformations of the detector are correct. 
Conclusion 
This is the overall conclusion of the analysis report.  Use for additional summary of project.
