Pro/MECHANICA Structure
Objectives:

Get familiar with the structure analysis and design optimization functions of Pro/Mechanica by

creating the Pro/E part model of the bracket part,

generating the FEA model from the Pro/E part model,

setting up and running the finite element analysis,

interpreting the analysis results,

performing a sensitivity analysis, and

carrying out design optimization
Instructions:

In this assignment, structure analysis of a bracket part is to be carried out using the Integrated Mode of Pro/Mechanica within Pro/ENGINEER. The geometry of the part is shown in Figure 1.
The part is dimensioned in inches. The part is a bracket made of aluminum (AL2014). The bracket is supported on the two vertical end faces at each side of the bottom plate (fixed). A load from the shaft is applied uniformly onto the inside surface of the hole. The three components of the force are:

Fx = 750 Lb; Fy = 1000 Lb; Fz =1500 Lb
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Calculate the deformation and stress distribution of the part

Review the calculation results (the maximum stress/deformation and their locations)

Carry out a sensitivity analysis using the radius of the fillet (R 0.5) of the part
Conduct the optimal design that minimize the weight of the part with the maximum Von Mises stress lower or equal to 3500 Psi, using two design variables, the thickness of the base (t1,0 = 1.5, 1 < t1 < 2) and the thickness of the support plate (t2,0 = 2, 1 < t2 <3).

Set the optimization convergence to 5% with a maximum of 20 iterations. Leave the

Repeat P-loop convergence off.
