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Composite manufacturing, characterization and monitoring for a better control of final quality

Second biggest university in France by number of students.
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• 4,600 support staff and technicians 

Outline

Industrial goal: control and optimize forming/assembling processes.

Method:

trial and error monitoring, predictive tools (simulation).

I -Flow front monitoring in infusion processing

II -Thermomechanical characterization -The

PVT series

I -Flow front monitoring in infusion processing

Arthur Levy, James Kratz 

Requires process monitoring

remain the same over a local region, the volume fraction will increase. When a number of layers is removed at a ply drop-off, the volume fraction suddenly decreases.

This configuration was modeled and simulated to predict the flow during filling. The preform was prepared accordingly and the experiment was performed in the mold shown from the experience of placement of the fabric into the mold and the mold geometry configuration. Along with the transverse race-tracking at the bottom of the ribs as discussed earlier, if the ribs are cut slightly short for the cavity, a race-tracking channel will result along the top of Nonuniform permeability map

K = C (1 v f ) 3 v 2 f
Identified from previous work 

Kozeny Carman

Hole

As bad as as-received material

Material material with defects

The pressure mapping sensor was used to:
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Fig. 8 .

 8 Fig. 8. The tapered mold.

Fig. 10 .

 10 Fig. 10. Simulation and experiment using the change in fiber volume fraction and permeability in the ply drop-off region. The simulation shows the contours that indicate the locations of the flow fronts at various time intervals.
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Composite team Jean-Luc Bailleul Vincent Sobotka Nicolas Boyard Steven Le Corre Elissa El Rassy Composite manufacturing processes Composite use in aeronautical industry
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Experimental RTM setup

Processing in-situ pressure map

Permeability from Camera

Direct Model

• Darcy flow

Permeability from Pressure Field

Inverse Method with a Direct Analytical Model t=295s

Difference between contours due to material V f variability

Flow front monitoring