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Study on Bolt Corrosion and Protection Under High-Stress Electrochemical Corrosion Environment in Deep Mines
Li Shancun , Wang Weikang s Cheng Dongxu, Tang Zhongwei s Guo Qinpeng
(CINF Engineering Co., Ltd., Changsha, Hunan 410019, China)

Abstract: Under the coupled action of high stress and aggressive media in deep mines, the support system is highly prone to
structural failure due to stress-electrochemical coupled corrosion, which seriously threatens mine production safety. With the
corrosion protection of bolts under a saline-alkali corrosive environment in a deep mine in Shandong taken as the engineering
background, field investigation, laboratory tests, and numerical simulation were combined to investigate the variation law of
the electrochemical corrosion rate of bolts after adding Cr, O; corrosion inhibitor, and to comparatively analyze the corrosion
evolution process of ordinary bolts and bolts with the corrosion inhibitor under the high-stress environment of deep mines. The
results show that as the Cr, O; concentration increases, the self-corrosion potential of the bolt rises from —1.062 V to —0.924
V., the corrosion current density decreases from 7.76 X107° A/cm? to 1.47 X10° A/cm?, and the corrosion rate drops from
0.936 mm/a to 0.181 mm/a. The Cr, Qs corrosion inhibitor exhibits a significant inhibitory effect on electrochemical corrosion.
The grouting body compressive strength test shows that with the increase of Cr,O; concentration, both the 1 d and 7 d
compressive strengths of the specimens present a trend of first increasing and then decreasing. The numerical simulation results
show that after 1 500 d of corrosion, the ordinary bolt has large potential differences and concentrated current density, whereas
the bolt with Cr, O; has a uniform potential distribution. The total electrode corrosion thickness decreases from 68.7 pm to
0.182 pm, a reduction of 99.7% , and the surface concentrations of chloride, iron, and sodium ions on the anti-corrosion bolt
are significantly lower than those on the ordinary bolt, indicating that the Cr,O; corrosion inhibitor can achieve long-term
inhibition of electrochemical corrosion under high-stress and high-corrosion environments.
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Fig.10 Ground electrode potential diagrams
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