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Cure simulation in LED silicone lense using dynamic reaction
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Abstract : Silicone is recently used for LED chip lense due to its good thermal stability and optical transmittance. In
order to predict residual stress which causes optical briefringence and mechanical warpage of silicone, finite element
analysis was conducted for curing process during silicone molding. For analysis of curing process, a dynamic cure
kinetics model was derived based on the differential scanning calorimetry(DSC) test and applied to the material properties
for finite element analysis. Finite element simulation result showed that the slow cure reduced abrupt reaction heat and
it was predicted decrease of the residual stress.
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Fig. 1 Dynamic DSC test of silicone resin.
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Table 1 Constant of cure kinetics for silicone

He(%‘:fi;)ate 5 10 15 20
k (10°3) 1867 | 2209 | 3457 | 4.739
A (1) 230,000

E (KJ/mol) 58.168

m 0.51
n 0.98
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Fig. 2 Comparison of degree of cure between measurement
and cure kinetics model.
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Fig. 3 F.E. model for cure analysis
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Fig. 4 Temperature evolution during curing.
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Fig. 4 Degree of cure(DOC) evolution during curing.
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