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Study About Combined Protection of 3161 Stainless Steel Welding

YANG Yuanhang, CHE Juntie” , GU Yanhong, ZHAO Jie, YANG Xiaoyu, ZHANG Jianjun
(Beijing Institute of Petrochemical Technology , College of Mechanical Engineering ,» Beijing 102617, China)

Abstract; To improve thecorrosion resistance of 3161 stainless steel welding, combined
protection which involvedcathodic protection and coating protection was applied to the sample.
The compatibility between epoxy coal tar coating and cathodic protection was analyzed by
measuring cathodic polarization curves. The corrosion potential was obtained by measuring
polarization curvesaround the stainless steel welding. The optimum protective potential was
obtained by using corrosion correlation calculation methods to measurethe electrochemical
impedance spectroscopy at different welding zones. Finally, a comparative analysis was conducted
on the effect of combined protection at different welding zones. The results show that great com-
patibility between epoxy coal tar coating and cathodic protection exists. The optimum protection
potential of the coating sample can obviously reduce the corrosion rate in cathodic protection
system. Therefore, the combined protection can guarantee a great protection degree.
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Table 1 Parameter table of basic welding processes
R i
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Fig.1 IM6ex electrochemical workstation and electrolytic
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Fig. 2 Polarization curves of coated welding
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Fig. 3 Cathodic polarization curves of bare steel and coated

sample
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Fig. 4 Impedance spectroscopy of coal tar epoxy coating
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Fig. 6 The equivalent circuit of coated impedance spectros-

Impedance Bode diagram of the three areas of the new
welding process coated sample with electrodes under

different protection potential
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Table 2 Data of coated welding in different regions under the

optimum protection potential

[X 45 E,/V  Rp.p/(Q+cm?) ip/(Aescm ?)
BB X 0. 05 1151716 1.12X1078
A [X. 0.10 1352703 9. 49X 10°
SR &% X 0.10 1192473 1.08X1078
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Fig. 8  Polarization curve of bare steel and coated weld
under cathodic protection
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Table 3 The polarization curve fitting data of the three
regions in coated welding under the cathode pro-
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Table 4  Protection degree of 316J1L stainless steel weld
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