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State of the art hypothesis
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Motivation

Understand and quantify
deconsolidation

Need for characterization tools
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Laminate manufacturing

/ Material \

CF/PEKK (Toray Composites)
348 x 348 mm?2x 2.90 mm
16 plies stack, UD, CP, Ql

N /
L'= =

N

-

Consolidation

® Press (40 bar) - HP

e Oven - VBO




Material

Manufacturing Moisture Microstructural in- Macroscopic
situ analysis parametric study



D | Moisture sorption/desorption bench

L Weighing scale

L Characteristics
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[180°Cfor72h |

300°C

Dual stage fit

180°C

Dual stage model

— 8C1+302=D18201+D28202
VIl ot ot 52 32y
T [ Tec) | Dq(mzs) | Dy (ms)
140 | 1.45 x 10-11 0
180 | 3.25 x 10-11 0
200 | 6.39 x 10-11 0
250 1.75 % 1010 | 1,99 x 10-12
300 6.60 x 10-10 | 4.93 x 10-12

10 12

2.6x107 m?2/s
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Thermal diffusivity a at 300°C:
a/D4 =~ 400
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Deconsolidation Benches
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Preconditionning

Ambient storage
(for 5 months = 0.02 % H20)

Water immersed
Dried 180°C
Annealed 250°C

Rehumidified




Temperature (°C)

Deconsolidation cycle

400f

300}

200t

100}

o

o

25

50 75
Time (min)

100




Deconsolidation Benches

Microstructural in-
situ analysis




In situ Tomography Observation
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Max temperature: 450°C

Max heating rate: 2°C/s
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In the synchrotron
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Microscopic observation

T=120°C

Cross section parallel to
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Microscopic observation
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Deconsolidation Benches
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Continuous in-
situ COmposite

oo GCODEG bench
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Test matrix

Initial laminate Deconsolidation
Process | Layup | Conditionning | Counterpressure | Heating rate
Dried No pressure
Hp uD Annealead Ii bar 5¢ C/min
CP Ambient 10° C/min
VBO 3 bar )
Ql storage 60° C/min
5 bar
Immersed A

O

200 tests
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| ﬁl Deconsolidation temperature (°C)
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B | Conclusions

ﬁhermoplastic laminates \
deconsolidation
characterization tools were
developped
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Phenomenological results

Preconditionning reduces

@ Moisture makes
- deconsolidation happen sooner

M Deconso HP > Deconso VBO

€= whatever the layup

catastrophic deconsolidation

~

b




Acknowldegement

Basile de Parscau
PERFORM project led by IRT Jules Verne

PERFORM partners Airbus, Safran, Latecoere, Stelia Aerospace,
Clayens NP, Naval Group and Faurecia.

Arnaud Arrivé and Julien Aubril : CODEC bench development and
fabrication




Perspectives

Leviers de réduction de I'empreinte carbone moyenne
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B | Thermique du batiment
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Perspectives Perspectives
sociétales académiques
- Pluridisciplinaire - Multiphysique
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