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Composite simulation areas at RISE

Structural analysis and Modelling - Christopher Cameron
Process Simulation and Manufacturing Technology- Daniel Berglund

2 units (ca 20 persons) focussed on simulation of Composites
Failure propagation models
Material degradation/evolution models

Loading rate sensitive material models
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Failure propagation models

* The mechanisms of damage growth in composites are complex
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Failure propagation models Fiyes (Or. 1
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Failure propagation models

Application: bolted joints
The SICOMP damage model shows promising results for the challenging bearing damage
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Failure propagation models

Application: panel impact

The SICOMP damage model shows good coorrelation in impact simulations
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Failure propagation models

Application: sandwich panel impact

Impact damage
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Material degradation/evolution models
Structural thermal degradation

May come from FDS or experiments
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Material degradation/evolution models
Structural thermal degradation
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Material degradation/evolution models
Residual stress/distortion analysis
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Polymer
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Loading rate sensitive material models
High strain rate loading material response

Strain in loading direction (x)
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Loading rate sensitive material models
Fully viscoelastic material models
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Applications: Time dependent structural response @ elevated temp
Residual stress and cure distortion evaluation
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Composite simulation areas at RISE
Challenges and Future Research

Failure propagation models

Sufficient material characterization
Industrial implementation (TRL 8)
Improving computational efficiency

Material degradation models

Improvement of thermomechanical and degradation kinetics formulations
Include stress-state dependency and concurrent analysis is e.g. “Fire simulation”
Increase computational efficiency for industrial implementation (TRL 4)
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Composite simulation areas at RISE
Challenges and Future Research

Material evolution models
- Industrial implementation (TRL 7-9)

Strain rate sensitivity models

- Material characterization facilities

- Improved micromechanical representations
- Improving computational efficiency
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Composite simulation areas at RISE
Challenges and Future Research

Goal: Fully industrially implemented failure progression models in industry.

Goal: Integrated material evolution + degradation + viscoelastic response model
- time dependent mechanical response of structures @ temperature
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Christopher Cameron

Christopher.cameron@ri.se
0760-123 45 67

RISE — Research Institutes of Sweden AB - info@ri.se -

ri.se

Daniel Berglund

Daniel.berglund@ri.se
0760-123 45 67
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