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Abstract: Moisture sorption behavior and dimension change of polymeric materials (ASA, ABS, PMMA, PC, PP, PPS)
for automotive exterior lamp has been investigated. The variations of the moisture sorption have been represented fol-
lowing the theoretical model of the Fick’s 2nd law of diffusion. In order to understand the dimensional change during
the moisture sorption process, the change in length of each sample was studied. The length of polymeric materials
increased as equilibrium water content increased. The moisture absorbed polymer materials provided a 33% decrement
of the coefficient of thermal expansion, seemingly by swelling the polymer materials under atmosphere condition.
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Table 1. Material Information
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Sample Maker Density (g cm™) Remark Application
ASA LG Chem. 1.09 Heat resistance Rear lamp housing
ABS LG Chem. 1.05 Heat resistance Rear lamp housing

PMMA LG MMA 1.18 Transparency Rear lamp outer lens

PC Covestro 1.19 Optic Headlamp inner lens
PP Hyundai EP 0.91 High stiffness Headlamp housing
PPS Toray 1.34 Heat resistance Headlamp base plate
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Figure 1. Moisture sorption (M) at various polymer materials plot-

ted as a function of ¢
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Figure 2. Moisture sorption (M) at various polymer materials plotted as a function of ¢.
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Table 2. Comparison of the Diffusion Coefficients of Different
Materials according to Equation (3) and (4)

D (m*min™)
Sample
Eq.3) Eq.(4)
ASA 2.94x101° 2.92x1071°
ABS 2.18x1071° 2.17x1071°
PMMA 6.99x10™" 6.99x10™"
PC 2.91x101° 2.92x1071°
PP 1.22x101° 1.13x107°
PPS 3.19x107"° 3.05%x101°
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Figure 3. Dimensional change of different materials after moisture
sorption.
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Figure 4. Dependence of dimensional change on moisture sorption.
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Figure 5. Coefficient of thermal expansion (CTE) of different mate-
rials under dry and wet conditions.
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