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Abstract: Heat transfer equation is first reviewed and then governing equation of moisture diffusion. Analogy scheme
is applied to analysis the moisture absorption problem of polymers. It make possible to numerically analyze the diffusion
problem for single medium by using commercial finite element code if it is under the isothermal loading condition. It
is extended to special multimaterial system by introducing pressure ratio function, whose moisture characteristics of
materials are proportional to temperature only. The weight changes of silicon-nonconductive-polymer joint model due to
moisture absorption is measured and been very close to the numerical results as for single media with boundary condition
with zero concentration, but yields numerical errors as for multisystem media.
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Fig. 1. Double layered model.
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Fig. 2. Geometry of NCP/Silicon joint.

Table 1. Dimension of NCP-silicon joint

NCP Silicon
Length(Ix)(mm) 10.0 2.5
Height(1z)(mm) 3.1 0.7
Thickness(ly)(mm) 4.0 4.0
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Table 2. Material properties of NCP and silicon

NCP Silicon
Diffusivity D [mm? s'] 4.05E-7 6.55E-14
Solubility S [g mm™ N'] 6.16E-4 2.53E-11
Density p [g mm?] 1.18E-3 2.33E-3
Temp = To, C =Cp
Temp = To NCP Temp = To
C=Cp | = eeo__ . C=0Cp
' | Temp = To |
C=Cs

Fig. 2. Boundary condition for moisture concentration analysis of
single media.
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Temp = To, ¢, =0.85
Temp =To NCP Temp =To
#, =0.85 mmmmmmm e . #, =0.85
1 Temp =To |
¢, =0.0
Fig. 3. Boundary condition for pressure ratio analysis of single
media.
Temp = 55°C, ¢, = 0.85
Temp = 55°C NCP Temp = 55°C
=0.85 @, =0.85
% | Silicone "

Temp = 55°C, ¢, =0.85

Fig. 4. Boundary condition for pressure ratio analysis of silicone-
polymer media.
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Fig. 5. Mesh generation for case 1 and case 2.
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Fig. 6. Line path A and B on the cross section y = ly/4.
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