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‘Building block’ approach to certification
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Feasibility study aircraft corner joint
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ﬂhermoelastic stress analysis (TSB
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Experimental technique
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TSA: Inner corner after 1st, 2nd, 3rd and 4t load
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£,y immediately prior to load drop 44.1 kKN
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How far did we get — feasibility demonstrated?

Composite substructure modelling and testing conducted
successfully

X-ray CT scan identified sub-surface wrinkle in spar corner

TSA and LIDIC capture sub-surface wrinkle defects - local stress
and strain fields & load redistribution during initiation and
progression of delamination

High-fidelity FE model accurately predicts onset of
delamination failure — good correspondance between predicted
(43 kN) and observed (44.1 kN) failure loads

Next steps upscale.....



Structures 2025 Imaging Systems UNIVERSITY OF
Funded EPSRC -£1.2M ullfield data Southampton

Industry £1M “ISA

-High spatial resolution
-High temporal resolution

— | Strong floor

- 1m thick reinforced
concrete

- 30x15m

- 1m spaced strong points

- 500 kN vertical 250 kN

Actuators:

-Large load range
-Synchronous control
-Flexibility

Hydraulics

- 1000 l/min ring main Load frames:
Large deflections -Multi axial loading

High loads -Flexible set up
‘Plug and play’ -Large structures

Complex loading -Modular design E P S R C
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Structures 2025

« A single integrated system

e Unique internationally

« Assessment of interactions between material
failure mechanisms/modes and structural
stiffness/strength driven failure modes

« Hitherto unattainable level of physical realism and
fidelity
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