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Abstract

The service environment of port engineering steel structures is harsh, with corrosion being a key factor affecting their service life.
This study investigates the effects of different stress levels and corrosion exposure times on the corrosion process of Q355b steel
specimens subjected to neutral salt spray testing. By combining macroscopic morphology analysis, quantitative characterization
using a 3D optical profilometer, and the weight loss method, the results demonstrate that: Under identical exposure times, applied
stress significantly accelerated the formation of corrosion pits and made the overall corrosion morphology more complex. As the
corrosion time increased, the corrosion rate tended to stabilize; however, the corrosion depth and weight loss rate of specimens under
high stress remained significantly higher than those under low stress. This study reveals the synergistic effect of corrosion time and
stress on the corrosion evolution law, providing a basis for the service life assessment and anti-corrosion design of engineering steel
structures.
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