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Cure and Heat Transfer Analysis in LED Silicone Lens using a
Dynamic Cure Kinetics Method
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Abstract
Recently, silicone is being used for LED chip lens due to its good thermal stability and optical transmittance. In order to
predict residual stresses, which cause optical birefringence and mechanical warpage of silicone, a finite element analysis
was conducted for the curing of silicone during molding. For the analysis of the curing process, a dynamic cure kinetics
model was derived based on the results of a differential scanning calorimetry (DSC) testing and applied to the material
properties for finite element analysis. Finite element simulation results showed that a step cure cycle reduced abrupt reaction

heat and showed a decrease in the residual stresses.
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Fig. 1 Dynamic DSC test of 6630-silicone resin
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Fig. 2 Dynamic DSC test of 6631-silicone resin
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Fig. 3 Dynamic DSC test of 6652-silicone resin
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Table 1 Constant of cure kinetics for silicone

Silicone 6630 6631 6652
A(s™1) 1.83¢6 1.79¢6 1.43¢6
E (KJ/mol) 54.100 53.823 53.300
m 0.53 0.60 0.58
n 2.10 2.1 2.1
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Fig. 4 Comparison of degree of cure between
measurement and cure Kinetics model(6630)
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Fig. 5 Comparison of degree of cure between
measurement and cure kinetics model(6631)
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Fig. 6 Comparison of degree of cure between
measurement and cure kinetics model(6652)

Table 2 Thermal properties of silicone
Thermal proiperties 6630 6631 6652

Density (kg/m”3) 1168 1170 1190

Conductivity (W/m/C) 0.148 | 0.180 | 0.180

Specific heat (J/kg/ C) 1424 1660 1590
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Fig. 7 F.E. model for cure analysis
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Fig. 9 Degree of cure(DOC) evolution during isothermal
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Fig.10 Schematic diagram of 2-step curing process
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