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Abstract: [Objective| Stainless steel-clad steel composite materials are widely used in grounding engineering, but the
corrosion failure in its weld zone remains a critical threat to the service life of components. Therefore, it is necessary to
study the corrosion failure behavior of the weld zone using reliable methods. [Method] The microstructure, hardness,
and electrochemical corrosion behavior of the weld zone and non-weld zone were compared and analyzed using scanning
electron microscope (SEM), microhardness tester, and electrochemical workstation. [Result] The stainless steel-clad steel
consists of three typical regions such as the base metal zone, the heat-affected zone (HAZ), and the weld zone. Grain
coarsening and chromium depletion at grain boundaries were observed in the HAZ, where the microhardness was
significantly higher than that of the base metal. Electrochemical tests revealed that after corrosion product removal, the
intrinsic charge transfer resistance of the weld zone was five orders of magnitude lower than that of the base metal, while
the corrosion current density was two orders of magnitude higher. Pitting corrosion tests and accelerated corrosion
experiments in acidic chloride solutions further confirmed that corrosion preferentially initiates in the weld zone and
rapidly develops into macroscopic cracks. [Conclusion| This study demonstrates that the weld zone is the corrosion-
vulnerable region in stainless steel-clad steel components, providing valuable insights for durability assessment and
engineering applications of such materials.
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Figure 1 Metallographic structure of non-weld zone (a, ¢) and weld zone (b, d) on surface of stainless steel-clad steel
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Figure 2 SEM images and EDS spectra of non-weld zone (@) and weld zone (b) on stainless steel-clad steel
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Table 1 Elemental composition in different regions of stainless steel-clad steel
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Figure 3 Potentiodynamic polarization curves of non-weld zone and weld zone of stainless steel-clad steel
in 3.5% NaCl solution before (a) and after (b) 24-hour immersion in 6% FeCl; solution
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Table 2 Parameters fitted from potentiodynamic polarization curves
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Table 3  Fitting results of electrochemical impedance spectra
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Figure 6 Metallographic images of non-weld zone (@) and weld zone (b) after 24-hour immersion
in 6% FeCls solution for 24 hours
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Figure 7 Microscopic images of non-weld zone (a) and weld zone (b) after 18-hour immersion
in 2% FeCls + 0.5 mol/L HCI solution
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