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1. Is it a 
property of 
the ply for 

that 
specimen?

Standard ply

1 mm 1 mm

l T800/M21: Teixeira et al,
ICCM18 (2011)

l TR50s/K51: Teixeira et al
(to be subm.)

l T300/913: Pinho et al,
CST (2006)

l T300/920: Laffan et al,
CST (2010)

Predictions: Pimenta & Pinho, 
JMPS and IWCMM24 (2014)
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Layup A and layup B have different 
proportions of 45, -45, 0  and 90 plies

Gigliotti and Pinho, 2016     
https://doi.org/10.1016/j.matdes.2015.12.167

Laffan et al, 2011                           
https://doi.org/10.1016/j.compscitech.2011.10.006

Laffan et al, 2010                  
https://doi.org/10.1016/j.compscitech.2009.12.011

Pimenta and Pinho, 2014     
https://doi.org/10.1016/j.jmps.2014.02.001

Pinho et al, 2006   
https://doi.org/10.1016/j.compscitech.2005.12.023

Pinho et al, 2006   
https://doi.org/10.1016/j.compscitech.2005.12.023

Pinho et al, 2006      
https://doi.org/10.1016/j.compositesa.2005.06.008

Teixeira et al 2016                           
https://doi.org/10.1016/j.compositesa.2016.05.031

Experimental points 
from Pinho 2006 
using CT

Catalanotti et al 2014                  
https://doi.org/10.1016/j.engfracmech.2013.10.021
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Hackles show that crack 
propagates through
the thickness into the 0º ply

First fibres to break often 
have no or little pullout

Hackles show that crack 
propagates through
the thickness into the 0º ply

First fibres to break often have no or 
little pullout, suggesting that a 1-fibre-
thick ply would be very brittle (note 
that toughness of CF is << polymer)

Larger / complex structures can 
form inside the ply depending 
on ply thickness

Thickness effect observed 
even between very thin plies, 
both under 0.06mm thick and 
both very brittle. 

Good 
agreement 
demonstrates 
that data 
measured is 
meaningful at 
least for that 
specimen. Note 
the importance 
of measuring 
both initiation 
and propagation 
accurately. 

Measuring 
toughness 
accurately 
(specially 
initiation) 
requires sharp 
notches.

The energy 
required for the 
splits/debonds + 
friction during 
pullout, 
compares 
favourably to the 
toughness, for 
various material 
systems

Very different specimen type and data reduction 
method yields remarkably similar propagation 
toughness values

2. Is it a 
property of 

the ply for that 
specimen 
type (CT)?

3. Is it a 
property of 

the ply?

4. When is it 
useful for 

modelling?

If a component fails catastrophically well 
before these CODs have occurred, then 
their failure may not be determined by 
translaminar toughness. Conversely, if 
these or larger CODs occur before final 
failure, then translaminar toughness is 
probably very important (this also 
provides insights on requirements for 
suitable specimens for measuring 
translaminar toughness). 

Maximum fibre bridging 
height (COD, mm)

Material systemAuthor

0.8951AS4/VRM-34 (cross-ply)Bergan, 2015

1.2624IM7/8552 (cross-ply)Bergan, 2015

1.0T800/M21 ([(90/0)8/90]s)Teixeira, 2015

1.4-1.8AS4-VRM-34Bergan, 2016

The same ply 
toughness can 
be measured 
from different 
laminates with 0, 
45, -45 and 90 
plies 
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