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 Heat transfer during the filling phase 

 Case of semi-crystalline polymer matrices 



 Heat flux to the wall of a molding  
cavity in injection process 
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 Incomplete part obtained  
with the SWIM mold [LEG 06] 
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 Surface temperature of a mold during  
injection of an amorphous polymer (ABS) 
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 Comparison between the heat flux given by equation [1.6]  
(dotted line) and the measurement (solid line) in thermal shock  

regime during the injection of an isotactic polypropylene [LEB 98] 

 Wall temperature in the molding cavity during  
the injection of isotactic polypropylene [SOB 13] 
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 Molding cavity wall temperature during the injection  
of poly-aramide composites [LEG 06]: no fiber (IXEF 6002),  

30 wt% fiber (IXEF 1002), 50 wt% (IXEF 1022) 



 Bulk molding compound injection molding 

 Picture of the instrumented mold for the  
heat transfer study of the injection of a BMC plate 



 View of the BMC part indicating 
the locations of the sensors 



 Characteristic record of the heat flux and  
pressure during the filling of the mold 
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 Position of the sensors on the mold SWIM 

 Heat flux density during the passage  
of the molten PP in front of the sensors 

17

47

Injection

17

47

Injection



 Heat transfer during part consolidation 

 Consolidation of the thermoplastic parts 
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 Coupling between the temperature  
and phase change fields. The temperature field is  

in black and the transformation field is in red. For a color  
version of the figure, see www.iste.co.uk/boyard/heat.zip 
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 Measured and calculated temperature during  
the solidification of a reinforced poly-aramide (IXEF 1002) 
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 Part consolidation with a thermosetting matrix  

 Comparison between the measured and calculated  
conversion degree in an epoxy/UD glass fiber part in which partial and  
uniform polymerization was carried out through the thickness [BAI 98] 
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 Saturated and unsaturated flows into the fabric of a composite part 
during the impregnation of a continuous reinforcement (fluid is in yellow).   

For a color version of the figure, see www.iste.co.uk/boyard/heat.zip 

 

a) Experimental bench and b) recorded and  
calculated heat flux at the sensor locations [VIL 15] . For a color  

version of the figure, see www.iste.co.uk/boyard/heat.zip 
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