ok
Hl
O?i
OE
Lo
o
N
o)
)
O
M
H
1
X
10
>
=
o
i
Ao
iz}

zﬁi%’g% et LED #HZ7|d Alz[Z22

X} OE=|O-" EHol- ool—

‘ITo—l

2541

Finite element analysis on the residual stress in LED encapsulment
silicone considering cure process
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Table 1 Constant of cure kinetics for silicone polymer.

Cure temperature (°C)
60 70 80 90
k(x107%) 1.736 3.839 9.739 21.58
AsT) 4.007x 10410
E(kJ/mol) 85.293
m 0.62
n 139

Y0,

80°C

60°C

A3 (o)

o experiment

— : kinetics model

1000 1500 2000 2500 3000 3500

Cure time (sec)

Fig. 2 Comparison of degree of cure between experiment and
kinetics model
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Chemical Cure
Shrinkage
v
Total
Shrinkage

Thermal
Shrinkage
0.002 m/m/K

n
0.001 m/m/K

10°C T, (34°C) 80°C

Temperature ("C)

Fig.3 Molding silicone shrinkage as a function of temperature due
to chemical cure as well as cooling
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Table 2 Material property of silicone polymer

W= (p) 1290 Kg/m"3
AAEE(K) 0.311W/m_K
H E(Cp) 4581 J/kg K
FE4FR|(v) 0.37
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(a) (®)
Fig.4 Effective residual stress distribution ; (a) curing (b)cooling
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Fig.5 Effective stress plot along radius direction
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Fig.6 Effective strain distribution ; (a) curing (b)cooling
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