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Abstract With the expansion of photovoltaic projects to harsh environments such as saline-alkali land,
traditional metal supports are difficult to meet the demand due to easy corrosion. Basalt fiber reinforced
polymer (BFRP) has become a potential alternative material due to its excellent properties. In this paper, the
degradation law of mechanical properties of BFRP and its microscopic mechanism were studied by simulating
the saline-alkali environment of pH=10 and 12. Bidirectional braided BFRP specimens were used in the test.
The tensile strength, microstructure and failure mode of different corrosion time (30 days, 60 days) were
compared by tensile test and scanning electron microscope (SEM) analysis. The results showed that in the
weak alkaline environment (pH=10) , the tensile strength of BFRP decreased by 4.84% after 60 days of
corrosion, and only micron cracks appeared on the surface. In the medium alkaline environment (pH=12) ,
the interface was partially peeled off, and the strength decreased by 5.62%. Microscopically, the fiber fracture

was short-segmented and the matrix was pulverized. Microscopic phenomena showed that alkaline ions (OH")
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caused degradation through chemical bond cleavage (such as Si-O-Si, Al-O-Si hydrolysis) and interfacial

debonding.

Keywords basalt fiber composite material , tensile test, saline-alkali environment, microscopic analysis
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Fig.1 Basalt fiber composite tensile specimen

schematic diagram
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Fig.5 Tensile test results of basalt fiber composites
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Fig.6 Load-displacement curves of BFRP specimens at different stages of ultraviolet aging
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