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Finite Element Analysis of Residual Stress Evolution during Cure Process of Silicone
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Silicone resin is recently used as encapsulant for high-power LED module due to its exceflent
thermal and optical properties. In the present investigation, finite element analysis of cure
process was attempted to examine residual stress evolution behavior during silicone resin cure
process which is composed of chemical curing and post-cooling. To model chemical curing of
sificone, a cure kinetics equation was evaluated based on the measurement by differential
scanning calorimeter. The evolutions of elastic modulus and chemical shrinkage during cure
process were assumed as a function of the degree of cure to examine their effect on residual
stress evolution. Finite element predictions showed how residual stress in cured silicone resin
can be affected by elastic modulus and chemical shrinkage behavior. Finite element analysis is
supposed to be utilized to select appropriate sificone resin or to design optimum cure process
which brings about a minimum residual stress in encapsulant silicone resin.
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Table 1 Constant of cure kinetics for silicone.
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Fig. 1 Comparison of the degree of cure between

measurement and cure kinetics model
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Fig. 2 Assumed cure shrinkage models
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Fig. 4 FEM analysis model for silicone resin cure process

Table 2 Material property of silicone polymer

Density (p) 1150 Kg/m’®
Thermal conductivity (k) 0311 W/im-°C
Heat Capacity (Cp) 1450 J/kg-°C
Poisson’ ratio (v) 0.37
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Fig. 5 Contour of equivalent stress for linearly increasing
elastic modulus
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