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Motivation — State-of-the-art design process in
aeronautics

Design criteria
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Motivation - Summary

Micromechanical or damage models are not directly used in the design process
These models can be used to verify simplified criteria

Robustness of damaged structures can be evaluated

Reduction of cost-intensive experiments

» A better understanding of damage initiation can be used to improve
criteria and avoid expensive experiments.
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Physically motivated material modeling

Conservation of momentum, angular momentum and energy

« If the conservation equations are fulfilled + if the material behaviour is
described, it is a physically motivated modeling
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Peridynamics

4. The conservation equations are fulfilled

div(e) + b = pii

| @ o@-x-T(@ox=-andr +b = pi
H

Jim jH (T (% £)(q — X) — T(q, H)(x — @)dV = div(c)
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Peridynamics — ordinary state based formulation
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Peridynamics — 2D - ordinary state based formulation
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Verification
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Validation - Experiment — ISO 13586:2000(E)
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Force [N]

DLR.de * Chart 14 > Lecture > Dr.-Ing. Christian Willberg > GAMM 2019 > 21/02/2019

— Probe 1
100} — Probe_2|
— Probe_3
— Probe 4
80/ — Probe_5|
— Probe_6
— Probe_7
60! . _
40!
20
Qoo 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
Displacement [mm
DLR T > 2




Energy Release Rate [N/m]
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Range of geometrical data and energy release rate
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Crack propagation
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Crack front
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Prognosis
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Conclusion

« 2D energy criterion has been verified
 Validation has started and the order of magnitude is reachable for KIC test
» Prognosis failed, because of missing plasticity

« Overestimation within the KIC is maybe explainable
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