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Impact of Various Addition Welding Times on the Corrosion Resistance
of X2CrNil2 Ferritic Stainless Steel Welded Joints
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Abstract: This study investigates the effects of varying numbers of re-weldings on the microstructure and pitting resistance
performance of X2CrNil2 ferritic stainless steel using MAG welding. The results reveal that the microstructure of the weld
zone in both the first and second re-weld joints is largely similar, primarily consisting of a white austenite matrix inter-
spersed with black plate-like and net-like o ferrite. Notably, the grain size of the welded joint significantly increases com-
pared to the parent material. Electrochemical tests indicate that the corrosion resistance of the weld zone is superior to that of
the parent material, while the HAZ exhibits the lowest corrosion resistance. Scanning Electron Microscope (SEM) observa-
tions reveal no pitting in the weld zone, whereas small pits are uniformly distributed in both the parent material and HAZ.
Furthermore, the corrosion resistance of the weld zone post the second re-weld surpasses that of the first re-weld. Conse-
quently, a second re-weld enhances the pitting resistance performance of X2CrNil2 ferritic stainless steel welded joints.
These findings provide a theoretical foundation for selecting appropriate re-welding times based on the electrochemical pit-
ting performance of the welded joint.
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Table 1 Chemical composition of X2CrNil2 stainless steel (wt. %)

MES C  Si Mn P S Ni Cr
X2CrNil2 0.03 1.00 1.50 0.04 0.015 0.30~1.00 10.50~12.50
ER308 0.01 054 8.00 0.016 0.01 9.78 20.06

x2 WHBEMRENFERE

Table 2 Test the mechanical properties of materials

B R,/MPa R /MPa A%
X2CNil2 280~320 450~650 >24
ER308 — 600 —

RI EEIZSH

Table 3 Welding parameters of process test

T2 HJ5/mm FLT/A HE/V
RAME 3 130 18
—RAMER 3 122 19
ZRAME 3 122 19
METZE BEls BREHE v/(mmes™)  BUEA/(KI-mm™?)
AAME 43 8.1 0.230
—AME 67 52 0.355
ZRAMER 63 5.6 0.334
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Fig. 1 Welding groove size of butt joint
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Fig.2 Welded joints of the repair specimen retain the metal size
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Fig.3 Macro diagram of welded joint
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Fig. 4 Electrochemical pitting test specimen
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Fig. 5 Microstructure morphology of each region of welded joint under different repair welding times
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Fig. 6 Comparison of electrochemical pitting corrosion polarization curves of joint weld-base metal-heat-affected zone with different

repair welding times
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Fig.7 Comparison of electrochemical pitting corrosion polarization curves of welded joints with different repair welding times
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Fig. 8 Micromorphology of pitting corrosion in various regions of welded joints under different repair welding times
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