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Heat transfer Chemistry

Coupling

Parameters to determine ? 
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Dans ce cas, 
utilisation d’une 
DSC  facile…
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Thermophysical properties

Example of Cp for a polyester resin

Liquid resin

Cured resin: rubbery
state

Cured resin: 
glassy state
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Crosslinking kinetics
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Density: Thermal expansion and 
chemical shrinkage measurement

Displacement
sensor

Heat flux 
sensors

Heater

Heaters

Sample inf
elastomer cpasule

It allows the simultaneous
measurement of 

• Volume (V)
• Degree of cure ()

This apparatus allows to control:

• Pressure (P)
• Temperature (T)
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Volume modelling

Explanation of curves ?



8

Thermophysical properties

Experimental characterization

Thermal conductivity

Real structure Numerical model Tomography

Numerical models

Require to characterize the 
structure

Naour et al., Key Engineering Materials, Vols. 611-612 (2014), pp 316-323

Hexcel G0986®, Carbon twill

Analytical models

       TCpXTXCpTCp fibrematricecomposite 1,,  

       TTT ff fibrematricecomposite ,1,  
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Thermal conductivity measurement

- State of the material: dry preform, impregnated preform, cured
composite

- Structure of the preform: compressibility, shearing
- Temperature

Démarche: sollicitation thermique et mesure de la réponse

Time consuming methods
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Ex.: renfort sec cisaillé

Hot wire method

½ 

Identification of main directions

2D method: x,y1D method: x

 Allows the consolidation of the composite in situ

thermocouples


