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Evolution of structural integrity assessment 413\/(1*» m

3.0 Integrating imaging 4.0 Virtual testing -
and models — data fusion  uncertainty
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Motivation — CERTEST Programme Grant
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Sub-component testing
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Fusion metrics
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Moving up the scale
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CFRP aircraft structure C-spar
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Manufacturing variations

Flange spring

Thickness variation

The manufacturing procedure was designed to reduce evolution of typical
features such as waviness and wrinkle defects
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Effect of eccentricity
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Compression c-spar loading test rig ﬂm ﬁ&g
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Compression c-spar loading test rig

C-spar

Machined recess

Bonded Adjusta
end cap

Pinned end
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Cameras used in the C-spar test
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C-spar experimental results
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Models, uncertainty and data fusion
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Fusion metric — initial results
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Conclusions

* Presented a data fusion approach for
TSA/DIC/FEA

* Described the construction and manufacturing
uncertainties in a realistic CFRP aircraft
component

* Described a test that can be used to calibrate FEA
models that are later used as basis for a Bayesian
uncertainty analysis

* |dentified several experimental uncertainties that
were incorporated into the model

* Showed preliminary results of data fusion
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