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Motivation

» Challenges:
» Exploitation of fiber reinforced plastics
(FRP) lightweight potential limited
» Missing reliability of failure predictions

A state-of- ; load capacity -
the-art otential |
. Goals: P
* Increase understanding of failure
i o damage
* Reduce number of experiments £ | initiation
» Derive improved failure criteria for
design process of structures
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Motivation - Continuum mechanics vs. Peridynamic
approach

1. The medium is continuous (a continuous mass density field exists)

2. Internal forces are contact forces (material points interact only if they are
separated by zero distance)

3. The deformation is twice continuously differentiable (this assumption is
relaxed

4. The conservation laws of mechanics apply (conservation of mass, linear
momentum, and angular momentum)?

div(e) + b = pii

1Bo|9aru,. F; Foster,J.T.; G
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eubelle, P. H. & Silling, f peridynamic Modeling CRC Press, 2016
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Motivation - Continuum mechanics vs. Peridynamic
approach

4. The conservation laws of mechanics apply (conservation of mass, linear
momentum, and angular momentum)?

div(e) + b = pii
j (T(x, t)(x' —x) — T(x', t){(x — x'))dV + b = pii
H

Jim jH (T (x, O)x' — %) — T, )(x — x'N)dV = div(o)

1Bobaru F.; FosterJ T GeubeIIe P. H. &Sllllng S.A. Handbook of perldynamlc Modellng CRCPress 2016
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Peridynamics
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Peridynamics — ordinary state based
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Peridynamics — ordinary state based
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Peridynamics — ordinary state based
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Damage model

e Could be included via the influence function

» For programming reasons the history dependend scalar value representing the
damage function is split from the the influence function

1 no failure
X (&.t) =

0 failure

e Critical stretch model
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Damage model
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Convergence
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Convergence
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Convergence
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Convergence - Results
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Convergence - Results
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Convergence - Results
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Convergence - Results
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Convergence - Results
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Comparison — Critical Stretch
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Comparison — Critical Stretch
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Example — RVE
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Conclusion

« The energy criterion from Foster et al. has been implemented and tested
due to its convergence

« The criterion is able to represent the energy release rate

2dx meshes of any discretization lead to overestimation of the crack

initiation load

4-5dx shows the best results + converge; <2% difference in results

Difference between the standard method (critical stretch) and critical

energy has been shown

Use case has been shown for complex fiber matrix model

All presented models (end of March) and source code can be found here

Radel, R. & Willberg, C. PeriDoX Repository
https://github.com/PeriDoX/PeriDoX
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https://github.com/PeriDoX/PeriDoX
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