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Why we love UD specimens, why we hate mulfidirectional ones?

1. Delamination migration

Santos et al., 2023

Greenhalgh, 2009

UD specimens: migration does not occur

Varandas
et al., 2019
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Why we love UD specimens, why we hate multidirectional ones¢

2. Thermoelastic couplings
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Why we love UD specimens, why we hate multidirectional ones?

3. Finite width effect UD specimens
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Why we love UD specimens, why we hate multidirectional ones¢

4. Thermal residual stresses

Micro residual stresses

Ply-level residual stresses

UD specimens

Nairn, 1997 Vs

Micro-residual
stresses only

Micro-residual stresses do not release energy during
delamination propagation

MD specimens

Robinson et al., 1996
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Nairn, 2000: suggests double symmetric layups

Sebaey et al., 2011:
Ply-level stresses
facilitate migration

Goncalves et al., 2023:
Micro & ply-level
stresses reduce
effective strength
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Can this change?

Fully-Uncoupled Multidirectional (FUMD) specimens, concept
Garulli et al., Set of MD specimens with UD-like

thermoelastic behaviour
* No couplings (in arms or
uncracked region)
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FUMD preliminory experimental results
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FUMD 0//15 Garulli et al., 2020

What may be missing?

Migration:
Can we avoid it in mode | tests?e

Residual stresses:

Can we fully understand their
effectse
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Conclusions

There are many (reasonable) reasons to love UD specimens
« Aseasy and as convenient as it gets
« Allow reasonable structural predictions (surprisingly)

There are (still) a few reasons to hate MD specimens:
More complex behaviour
« Unsolved issues

Can this change®¢
« Potentially, with some research effort
« Ifit does, it will enable us to deliberately choose whether to use UD or MD specimens!
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