Jean Collomb 
email: jean.collomb@univ-smb.fr
  
Pascale Balland 
  
Pascal Francescato 
  
Yves Gardet 
  
David Leh 
  
Philippe Saffré 
  
Y Gardet² 
  
D Leh² 
  
  
Validation of a low inertia

Keywords: Heat transfer, Profiled channels, Conformal channels, Rapid Heat Cycle Molding (RHCM), Rapid molding, Injection molding
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First experimental results are presented Table 1 and Figure 2. For these experiments, the heating of the mold is carried out with a thermal power of 12kW and a circulation of water. The temperature setpoint is set at 80°C. The improvement of thermal performances, thanks to rectangular heating channels and low inertia mold design, is confirmed with a heating rate more than 4 times greater and a temperature difference on the cavity mold 2 times lower. Moreover, a finite element model of the innovative mold, presented Figure 3, is defined with consideration of technological aspects: heating power, regulation and pressure drop. A numericalexperimental confrontation is also presented in Figure 3 and highlights the good prediction of the numerical model. This comparison of a conventional massive mold and an innovative low inertia mold with rectangular heating channels clearly confirms the improvement of thermal performances and the interest of this concept. With the numerical model, a thermomechanical multiparameter geometric optimization of this mold concept will be conducted in a future study.

Figure 1 :

 1 Figure 1: Massive reference RTM mold (left) and innovative low inertia mold with rectangular heating channels (right).

Figure 2 :

 2 Figure 2: Thermal gain of innovative mold for a production cycle compared to the reference mold.

Figure 3 :

 3 Figure 3: Numerical and experimental temperature comparison on the cavity surface for the innovative mold.

Table 1 :

 1 Experimental comparison of thermal performances

		Heating rate (°C.min -1 )	∆𝑇 𝑚𝑎𝑥 𝑐𝑎𝑣𝑖𝑡𝑦 𝑚𝑜𝑙𝑑 (°C)
	Reference massive mold	1.9	11.5
	Low inertia mold with rectangular heating channels	8.1	5.0