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Electrochemical corrosion behavior of TA1 welded

joints and substrate by frequency induction welding in NaCl solution
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Abstract: High-frequency induction welding of TA1 thin-walled pipes there are differences in terms of the
microstructure of the welded joint and the substrate, the electrochemical corrosion behavior is often differ-
ent. The electrochemical corrosion behavior of TA1 substrate and welded joints in different concentrations
of NaCl solutions was analyzed by using the dynamic potential polarization technique and electrochemical
impedance spectroscopy (EIS). The experimental results showed that with the increase of chloride ion con-
centration, the corrosion potential of TA1 substrate and welded joints were negatively shifted, the polariza-
tion resistance gradually decreased,and the corrosion rate increased. Compared with the substrate, the wel-
ded joint has higher corrosion potential, larger polarization resistance and lower corrosion rate, indicating
better corrosion resistance. The experiment can provide a certain theoretical basis for the practical applica-
tion of high-frequency induction welding TA1 thin-walled pipe in seawater environment.
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welding equipment and welding TA1 pipe

High frequency induction welding line
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Table 1 The chemical composition
of TA1 strip (wt %)
Fe C N H O Ti
<0.20 <C0.08 <C0.03 <C0.015 <<0.18 Balance

*k2 BMBRNERESH
Table 2 Welding parameters for high
frequency induction welding
R REEOR BRI A BFER
/(m/min) /kHz /kW /(kJ/m)
60 386 393 14. 4 14. 4
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Fig. 2 Microstructure of TA1 substrate and welded joint
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Fig. 3 Polarization curves of TA1 substrate and welded joint

in different concentrations of NaCl solutions
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Table 3 The fitting results of polarization curves of substrate and

weld joint in different concentrations of NaCl solution

FE i Crat/ %6 b./mV « dec™! be/mV « dec™! Jeone/A ¢ e V/mm e« y!
3.5 251. 36 —415. 10 5.402 1E-05 0.595 64
FLfk 5. 361. 79 —431. 62 5. 684 4E-05 0.626 77
7.5 297. 16 —385. 25 5. 967 9E-05 0. 658 03
3.5 310. 30 —417. 61 2. 804 0E-05 0.309 18
Pk 5.5 329. 28 —381. 40 3. 059 3E-05 0. 337 33
7.5 365. 58 —356. 04 3. 495 2E-05 0. 385 38
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Fig. 4 Corrosion rates of TAl substrate and welded

joints in different concentrations of NaCl solution
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Fig. 6 Electrochemical impedance spectra of substrate in Nacl solution with different concentrations
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Table 4 EIS fitting parameters of TA1 substrate and welded joint

FE Cnact /%6 R./Q+cm’ CPEIFT/Q'—cem?s" CPE2P/Q'—em?s" R./Q+cm® R,/Q-+cm’
3.5 14. 440 9. 2205E-05 0. 67784 2 290 2 290
E-2VN 5.5 10. 720 1. 2264E-04 0. 66276 1 696 1 696
7.5 7.634 1. 5196 E-04 0. 65304 1 506 1 506
3.5 10. 850 6. 3895E-04 0. 60240 5193 5193
Pk 5.5 7.519 6. 6131E-04 0. 64425 4 340 4 340
7.5 5. 844 6. 3308 E-04 0. 67437 3768 3 768
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Fig. 7 Polarization resistance of TAl substrate
and welded joint at different concentrations of NaCl
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