FEA
PROCESS

» Define the engineering
problem you want to solve
using FEA.

» Specify objectives, constraints,
and desired outcomes.

e (Create or import the CAD
geometry of the structure or
component.

e Ensure it's clean, watertight, and
suitable for analysis.

3 MESH GENERATION

e Divide the geometry into smaller
elements (meshing).

* Choose appropriate element types
(e.g., Beamn, Shell, TET, HEX...).

* Refine the mesh for accuracy in
critical areas.

4 MATERIAL PROPERTIES

e Assign material properties like
Young's Modulus, Poisson's Ratio,
and density to each element.

e Define material behavior under
load (e.g., linear, nonlinear).

5

e Apply boundary conditions to
restrict degrees of freedom (e.g.,
fixed supports, rollers...).

e Define loading conditions,
including forces, pressures, and
thermal effects.
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FEA
PROCESS

e Choose a suitable solver (e.g.,
Linear, Nonlinear, Static, Buckling,
Modal, Dynamic...).

e Configure solver settings, time
steps, and convergence criteria.

7 ¢

e Run the simulation to solve for
displacements, stresses, strains,
and other relevant variables.

e Monitor convergence and adjust
settings if needed.

8 POST-PROCESSING

e Visualize and interpret results using
color-coded contour plots,
animations, and graphs.

e Extract key engineering data such as
maximum stresses and
displacements.

9 VALIDATION

e Compare simulation results with
experimental data or analytical
solutions to ensure accuracy.

| O SR

e Use the results to optimize the
design, considering factors like
weight, safety, and performance.

WWW.FEA-ACADEMY.COM


https://www.fea-academy.com
https://www.fea-academy.com

e Prepare comprenhensive reports
summarizing the analysis process,
assumptions, and results.

¢ Include recommendations for
design improvements it applicable.

|1

DECISION-MAKING 7 ? \
@

Y
e Use the FEA results to make ()
informed engineering decisions,
iterate designs, or proceed with
manufacturing.

e |f necessary, repeat steps with
refined geometries, meshing, or
boundary conditions until desired
outcomes are achieved.

CONCLUSION

All along our journey through the Finite Element Analysis (FEA) process, we stand at the
threshold of engineering possibilities. From the inception of a problem to the attainment of
finely tuned solutions, FEA is your guiding light in navigating the intricate realm of structural
analysis and design.

FEA is more than mere calculations; it's a gateway to innovation, a guardian of safety, and a
driver of progress. It defies industry boundaries, offering a methodical approach to solving
challenges that empower engineers across the spectrum.

In wrapping up this comprehensive FEA guide, remember that FEA's true power lies not in
numbers alone but in the transformation of ideas into reality. Whether you're an
experienced engineer or just embarking on your FEA journey, seize this potent tool to bring
your visions to life.

So, continue to explore, analyze, and optimize. With FEA as your ally, you're not just
addressing today's engineering challenges—you're shaping the future, where boundless
opportunities await.
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