T3 42AQ71E9E 20009 FAGEUS =83 pp. 323~327

dE88E

Wt LED #7|d Az2[Z2] TRSH| g

S Lkt

SoA. YA BHE. YE R

A numerical study on the residual stress in LED encapsulment
silicone considering cure process

M. J. Song, K. H. Kim, J. J. Kang, H. K. Kim

Abstract
Silicone is recently used for LED chip encapsulment due to its good thermal stability and optlcal transmittance. In order
to predict residual stress which causes optical briefringence and mechanical warpage of silicone, finite element analysis

was conducted for both curing and cooling process during silicone molding. For analysis of curing process, a 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 curing as well as the cooling process should be

designed carefully so as to reduce the residual stress although the cooling process plays the bigger role than curing process

in determining the final residual stress state.
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Table 1 Constant of cure kinetics for silicone polymer.

Cure temperature {°C)
60 70 80 90
k{x10™) 1736 3.839 9.739 21.58
Als™ 4.007x 10~10
Edd/mol) 85.293
m 0.62
n 1.39
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Fig.3 Comparison of cure rate between experiment
and kinetics model
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Fig. 4 Comparison of degree of cure between
experiment and kinetics model
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Fig.5 Molding silicone shrinkage as a function of
temperature due to chemical cure as well as cooling
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Fig.8 Effective stress plot along radius direction
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Fig.6 Effective residual stress distribution caused by
curing process
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Fig.9 Effective strain distribution caused by curing
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Fig.7 Effective residual stress distribution caused by

cooling process,
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Fig.10 Effective strain distribution caused by cooling
process
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