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Motivation

How does matrix cracking influence the onset and
progression of delamination in laminates?

Qualitatively
Quantitively (?)
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Experimentally, we observed...
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Results - Effect of tq
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Results - Effect of tq
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So, fewer cracks — More delamination?
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Modelling approach
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Modelling approach

¥ Damage Initiation

D corresponds to
the degradation of
the element
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Modelling approach

Once the element reaches the
damage threshold Dy, , itis
considered to be delaminated.
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Parametric study

Unit Cell for a fixed crack spacing/density
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Conclusions

How does matrix cracking influence the onset and
progression of delamination in laminates?
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.
Conclusions

How does matrix cracking influence the onset and progression of delamination in laminates?

» Experimentally there’s a link between cracking, inner ply thickness and delamination

» However, we cannot separate individual contributions
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Conclusions

How does matrix cracking influence the onset and progression of delamination in laminates?

— > Experimentally there’s a link between cracking, inner ply thickness and delamination

- There’s a “thin/thick ply concept” for diffuse delamination

0,8 """" T T T T T T T T T T T 0 5 [T T T T T T T T T T T T ]
" | Glass/Epoxy ] "7 I | Glass/Epoxy
| p=0.333mm ! ] | p=0.333mm 1
[l e=1.8 | - ]
0.6 FLE=18% 1 o4
. ] 03Ff .
=04 1=
| = I
= 0.2r 7
0.2 1 o1} ]
0 0 - a a L 1 L L L L 1 L L L L 1 L [0/90’”'/0]' | 00 :_I L L . . 1 . . 1 . . . . 1 . L j
' 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5

40



Conclusions

How does matrix cracking influence the onset and progression of delamination in laminates?
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Experimentally there’s a link between cracking, inner ply thickness and delamination
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Modelling approach
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Process Zone and Tractions
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Material Properties - Elastic

GFRP:
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Material Properties - Cohesive

GFRP:

G1[N/mm} GurcIN/mm]
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Material Properties - BK Law fit
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