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What is CAE?

+ Computer-aided engineering (CAE) Ls the broad usage of
computer software to ald in engineering analysis tasks.
it ncludes Flnite  Element Awnalysis  (FEA),
Computational Fluid Dywawmics (CFD), Multibodly
dynamics (MBD), and optimization.
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What is CAE?

Computer-aided engineering (CAE) is the broad usage of
computer software to ald in engineering analysis tasks.
it neludes Flnite  Element  Awnalysls (FEA),
Computational Fluld Dynamics (CFD), MuLtih@dgl
@lgwamics (MBD), and Optimization.
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What is CAE?

* o general, there are three phases n any computer-aided
englneering task:

- Pre-processing - defining the model and environmental factors to be applied
to it. (typleally a finite element wodel, but facet, voxel and thin sheet
methoos are also used)

- Analysis solver (usually performed on high powered computers)

- Post-processing of results (using visualization tools)

Pre-processing Awnalysis solver
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CAE basic theory

* FEM (Flnite Element Method) /FEA (FE Awatgsis)
= A numerlenl technique for finding approximate solutions to boundary value
problews for differential equations.

- Example: Deformation of a bar with a won-uniform cireular cross section
subject a force P. (Welght of the bar is negligible).
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CAE basic theory

* FEM (Finite Element Method) /FEA (FE Awatgsis)

— View the problem domain as a collection of subdomains (elements)

- Solve the problem at each subdomain
— Assemble elements to find the global solution

-~ Solutlon Ls guaranteed to converge to the corvect solution Uf proper theory,
elevent formulation and solution procedure are followed
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CAE basic theory

* FEM general steps

- Dlseretize § Select the Blement Types

QuE Q@ AE

—- Select o D’Lgptaaememt Function
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CAE basic theory

* FEM general steps

- Deflne the Stress/Strain Relationships

- Derive the Element Stiffuess Matrix § Equations
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See proof!

- Assemble the Blement Equations to Obtain the Global § ntroduce Boundary
Conditlons: {F} = [KI{D} (see Previous slide!)

— Solve for the unknown Degrees of Freedom

— Solve for the Element Stralns § Stresses

— Interpret the Results

2 =2 0|y K,
0 -1 1w E;

Load and boundary conditions (BC)
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o, = E=g,

E = Youngs Modulus

p=afEty
dx

When viewing from u1 to u2 M

Ul

d—u=u1-u.;
dx

When viewing from u2 to uf

4 M

—u=uy -y ol Uz
dx

Ahen combining the two together for the one element you obtain the stiffness matrix
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