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Composites in Aerospace
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LVI : realtime scenarios
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Composites certification – expensive and time consuming
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FE methodology overview
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Ply modelling
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Pyramid approach

ASTM D5528 ASTM D7905

EN 2563 ASTM D6415
ISO 527-4



11

 Context

 Methodology

 Material model

 Material calibration

 LVI predictions

 CAI predictions

 Conclusions

Contents



12

Failure in UD composites

 Number of failure modes.

 GDTech :  novel and robust material models for virtual certification.

 These models are physically based i.e. capable of blind-predictions.
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GDTech model:

 Nonlinear damage

 Plasticity  

 FE mesh size

 Accounts different damage modes

 Properties are measurable from physical tests.
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Calibration for ply properties
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Calibration for Interface fracture toughness
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Calibration for Interface strengths
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Simulation result
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Overview: Force-time response curves
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Summary-Top view
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Typical CAI failure
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20 105 111 1.06 134 99.2 0.74 133 132 1.00
30 103 84.8 0.82 100 91.4 0.91 103 117 1.13
40 98 73.2 0.75 90 80 0.89 96 116 0.83
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Conclusions

 LVI and CAI response of composites is studied:
• FE models are enriched towards virtual certification. 

• Pyramid approach is followed.

• GDTech material models are used.

• Proposed GDTech models are capable of blind-predictions.
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Other relevant studies
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