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e Simple Strain-Stress Problem

I ]
A brass rod is stress-free at room temperature (22°C)
It is heated up, but prevented from elongation
At what T does the stress reach -150MPa?

Lrod
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Strain (€) due to AT causes a stress (0) that

General-Stress=Strain-Curves

depends on the modulus of elasticity (E):
Troom _ AL
AL “thermal ~ T, =a(T ~To)
ol
Heated
105 MPa 20 x 10-6 /C
N
o = E(—¢&therma) = —Ea(T —Tp)
22C
-150MPa Answer: 97C
Constraint! AL=0, stress i.e., 0 oCccurs
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M Decide the target of the problem and desired output

M Determine the employed computer geometry

M Set the applied load

M Decide on the physics that must be included

M Description of the material behaviour

M Analysis type

M Solution and Post-processing-Validating
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" Von Mises Stress [MPa)
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e frictionless support is equivalent to a symmetry condition,

O Tangential directions, The surface body is free to mowve, rotate, and deform tangential to
the face.

m Mormal direction relative to the face, Mo portion of the surface body can mowve, rotate, or
deform normal to the face,
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Gmax: manifolds & Outer regions!
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B Thermomechanics is a discipline practiced to improve the quality and
understanding of coupled thermal and mechanical load related issues.

M Fuel cell systems are a core investigation area in thermomechanics.
B Many well-established modelling approaches can be adopted for fuel cell
structures and materials.
M Modelling of thermomechanics in fuel cell systems is a very challenging task due
to:
B Complex materials and geometries (high non-linearity and sophisticated
structures)
M Highly coupled multiphysics (requires expertise in many fields)
M Difficulties in testing (is very limited and prohibitive)
M 3D thermomechanical modelling exemplifies how intensely computer aided
analysis may be applied in fuel cell systems.
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Thank You for Your Attention!

A modern vitruvian man
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