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Abstract : Epoxy resin-based composites are widely used in engineering for their excellent overall performance, but acidic
service environments easily erode their chemical structure and degrade mechanical properties, seriously impairing service life.
Currently, systematic research on the acid corrosion behavior and full-field strain evolution of notched epoxy resin-based composites
in practical applications is lacking. Thus, by introducing the digital image correlation (DIC) technology, specimens prepared from
pure epoxy resin, nano-titanium dioxide (TiO,) modified epoxy resin, and glass fiber reinforced epoxy resin were respectively placed
in acidic environments with pH values of 1, 3, and 5 for aging treatment. Then, tensile tests and uniaxial notched tensile (SENT)
tests were conducted. Combined with scanning electron microscopy (SEM) characterization, energy dispersive spectroscopy (EDS)
analysis, and Fourier transform infrared spectroscopy (FTIR) analysis, the mechanical performance degradation laws of the materials
under acidic conditions, the damage evolution mechanisms, and the protective effects of the modifiers were systematically investigat-
ed. The results show that both nano-TiO, and glass fiber effectively inhibit acidic erosion of the epoxy resin cross-linking network
and mitigate the material's oxidative degradation in acidic conditions, and the protective effect of glass fibers is significantly better
than that of nano-TiO,. DIC full-field strain cloud analysis reveals that both modifiers disperse the high strain field at the notch tip,
suppressing local deformation concentration at the crack tip and crack initiation and propagation. Macroscopic mechanical tests indi-

cate that the enhancement effect of glass fiber on epoxy resin tensile strength becomes more significant with decreasing pH, when
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pH is 1, the tensile strength and SENT strength are increased by 150.4% and 270.9% respectively, whose modification effect is far

superior to the nano-TiO, system.
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Tab.1 Grouping and formula of test specimens

Specimens Mass fraction

group name Matrix Fillers of filler/%
EP epoxy resin
EP-T epoxy resin Nano TiO, 3
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