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CAl fatigue in CFRP
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Barely Visible Impact Damage
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Fatigue after
impact: plateau
or gradual
growth?

1. No-growth of projected area
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Experimental procedure

Echo-pulse
ultrasound scan
(Dolphicam 2)

1. LVI test 2. CFAI test
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Growth inside the non delaminated cone must be considered
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Preferential growth of short delamination

Delamination depth [mm]



Preferential growth of short delamination
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Growth of projected delaminated area
is not sufficient



Preliminary tests
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no growth in the C scan # no damage growth



Intralaminar matrix

cracking/shadowed

: delamination
‘Plateau’ of projected
delamination growth
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Residual strength

NO-growth design philosophy
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Ultimate load capability maintained
after BVID

No growth allowed between
inspections

~

Testing campaign to ensure that BVID will not grow due to fatigue

The growth/no-growth is evaluated using ultrasounds
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Conclusions

Combining multiple techniques — better understanding

No-growth phase could be an artefact of unprecise damage description
e growth in the non delaminate cone

e growth of short delamination

* low frequency AE during early stages of fatigue

CAl fatigue growth definition should consider damage in its entire
complexity

*D.Biagini-1@tudelft.nl Thank you
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Setup

Impact energy
Layups

V Final growth 90 deg direction
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