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Mode I: Static and Fatigue

Mode II: Static and Fatigue

Failure prediction (static & fatigue) 
of co-cured single-lap joints.
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Manufacturing of samples
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Insert

a = 20, 30 and 40 mmInsert (NPC specimen)

a = 20, 30 and 40 mmCrack (PC specimen)

Loading (50% of Pmax) & Unloading (0.5 mm/min)

Loading (Pmax  crack advance NPC  PC)
& Unloading (0.5 mm/min) (C obtained up to 50% Pmax)

C

a3

C = A + ma3
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Test procedure and calculations

a

Doubts regarding the unloading stage
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1. Lab_3. Four specimens with an unexpected much higher failure load   discarded
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Fracture tests (a0=30 mm)
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2. Criterion for unloading (crack advance vs load drop) (see one specimen in Lab_2)

3. Test duration. One simple loading&unloading ≈ 6 minutes.
Each sample 6 L&U  36 min.   A set of 6 samples may take 4 or 5 hours !!! 
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Fracture tests (a0=30 mm)
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1. Fracture Toughness is lower for the PC specimen.

2. No clear trend for scatter in results
For Lab_1 much higher in the NPC tests.
For Lab_2 much higher in the PC tests.

NPC PC NPC PC
GIIC (kJ/m2) 3.15 2.66 2.69 2.21
desvest (kJ/m2) 0.57 0.22 0.26 0.39
CoV (%) 18.0 8.2 9.5 17.8

Lab_1 Lab_2
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3. Doubts regarding the requirement of recording
the unloading stage.
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