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Optical Evaluation of Delamination in
Composite Laminates

Diffuse
Background delamination

In composite materials cracks are usually the first type of
damage. By themselves, they do not cause structural
failure, but they can trigger other damage mechanisms,
namely diffuse and edge delamination.
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Cracks

pefinition
Diffuse delamination starts at the interface when the inner ply
exceeds its load capacity, while edge delamination starts at the
crack tips near the edge due to the edge effect - usually also
next to a crack.
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Vasco D. C. Pires -

locally around crack intersections.

www.vascodcpires.com

L . . . Used in high performance
Designing Plastics and Composite Materials applications

Department of Polymer Engineering and Science

vasco.castro-pires@unileoben.ac.at
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PopUpFEM: Automated Abaqus/Python model

generation for jumping cubes
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Origami is a traditional Japanese art of paper folding.

It is not only artistic, but also useful in engineering, since it allows
complex structures to be compacted into a small space. At the same
time, it can be used for simple and playful science projects. Here, the

Pop Up Boxes is presented.
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When the structure is
folded, the pre-tensioned
spring (elastic band)
stretches and stores elastic
potential energy. Once
released, this energy is
rapidly  transferred into
motion, making the cube
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With the higher gravity on Jupiter, we
would need a much stiffer elastic band
MSc

Vasco D. C. Pires

www.vascodcpires.com

Designing Plastics and Composite Materials
Department of Polymer Engineering and Science

. . Code and more examples:
vasco.castro-pires@unileoben.ac.at

github.com/VascoPires/PopUpFEM E
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BrickFEM: Automated Abaqus/Python model
for simple Lego® sets

assembly explicit_par
— u muiians (lego_geom) BrickFEM automatically generates, runs, and evaluates
@> b models of small Lego sets in the finite element
L I it | —) S - H H
y 2 s rioid’ i I e software Abaqus. The model can contain Lego bricks,
& ~ Plates, tiles, and base plates.
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b si step time To create and run a model, one must specify how the
mesh size \\ / / bricks are assembled, how the model is loaded, and
o the Lego brick dimensions.
make_model(assembly, explicit_par ,lego_geom)
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The model first establishes the clamping of the bricks (in three clamping steps) and then loads them using
either a static (implicit) or dynamic (explicit) load step.

sphere
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Example simulation: A pumpkin that is hit by a (green) sphere with 40 m/s.

Dr.
Martin Pletz

Designing Plastics and Composite Materials
Department of Polymer Engineering and Science
martin.pletz@unileoben.ac.at

Code and more examples:
github.com/mpletz/brickfem

Move mountains
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Improving the Flexural Stiffness of Layered Materials
Using Wavy Interlayers

Brittle materials are sensitive to defects which can trigger
sudden failure. Introducing "soft" interlayers can stop the
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250 propagation of a crack, which requires more energy to
_ § further propagate the crack from the interlayer.
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