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Abstract : In order to study the diffusion behavior of salt spray solution in resin and glass fiber reinforced composite (GFRP)
and analyze the aging mechanism and performance, the NOL ring of epoxy resin casting body and its GFRP was prepared and tested
for 50 days in acidic salt spray aging. The results from X-ray Photoelectron Spectroscopy and Electronic Differential System analy-
ses show that the metal and nonmetal ions in solution are hardly able to enter the prepared polymer due to the limitations caused by
volume and charge balance. The degradation of material properties is mainly caused by the diffusion of water molecules and H". The
diffusion behaviors followed the Fick’s law of diffusion, where the diffusion coefficient is 7.26 % 10* mm?/h. Fourier Transform
Ioncyclotron Resonance shows that a resin near the external salt spray solution is severely damaged. Thus, additional intermolecular
hydrogen bonds are formed. It was speculated that water molecules and H" are not evenly distributed along the thickness direction of
the resin. The water molecules produced a swelling effect on the polymer crosslinking network, resulting in stress at the interface
and reduction of the interface properties. Scanning electron microscope (SEM) demonstrates the occurrence of an interface
debonding phenomenon. Meanwhile, H" promoted the hydrolysis of ester group, which destroyed the fiber integrity and resulted to
the formation of cracks on the surface of a glass fiber. After the 50-day aging test, the glass-transition temperature and mechanical
strength of the GFRP deteriorate. The retention rate of shear and tensile strengths are 80.79% and 80.22% of the original levels,
respectively.
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