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Abstract: The corrosion behaviors of super 13Cr tubing steels were investigated by immersion corrosion test
in NaCl solution from 20 C to 80 C. The corrosion rate, corrosion morphologies, corrosion products and e-
lectric characteristics of surface films were analyzed by scanning electron microscopy (SEM), energy disper-
sive analysis (EDS), X~-ray Diffraction (XRD), weight loss, polarization and electrochemical impedance spec-
troscopy (EIS). The results shows that super 13Cr tubing steels has better general corrosion resistance prop-
erties in NaCl solution under 80 'C, and the surface films has passive characteristics. The temperature of solu-
tion has influences on the corrosion of super 13Cr tubing steels in NaCl solutions in a certain degree. With in-
creasing temperature, the corrosion resistance properties of super 13Cr tubing steels decrease, while the tend-
ency of corrosion increases. The protection properties of passive films decrease for the substrate, which are
significant with the solution above 60 ‘C. The localized corrosion of super 13Cr tubing steels is caused by pit-
ting in NaCl solution at different temperatures, and then results in general corrosion. The corrosion products

consist of Fe and Cr oxides, which are incompact.
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Fig. 1 The polarization curves of passive {ilms on super
13Cr tubing steels after formed in 5% NaCl solution at

different temperature
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Table 1 The fitting results for the polarization curves of
passive films on super 13Cr tubing steels after formed in

5% NaCl solution at different temperature

Temperature/ E../ ) oy Corrosion rate/
C (mV vs. SCE) (pA+ em™) (gem™ «h'D)
20 -245 0. 148 0.0015
40 -428 0. 786 0.0082
60 -454 1. 222 0.0128
80 -724 3.089 0.0323
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Fig. 2 The electrochemical impedance spectroscopy of passive
films on super 13Cr tubing steels after formed in 5% NaCl

solution at different temperature
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Table 2 The fitting results for the impedance spectroscopy

showed in fig. 2

Elements 20 C 40 C 60 C 80 C

R,/(Q+ cm™) 4.852  3.892  1.858 1.821
Ci/(107°* Feem™) 3.777  4.007  5.523 10.9

R, /(10° Q * cm™) 4.677 3.56 3.488  3.063
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Fig. 4 The surface macro—morphologies of corrosion scales
on super 13Cr tubing steels in 5% NaCl solution at different

temperature
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Fig. 5 SEM images of corrosion scales on super 13Cr tubing steels in 5% NaCl solution at different temperature
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Table 3 The general corrosion rate of super 13Cr tubing

steels in 5% NaCl solution at different temperature

Temperature 20 C 40 C 60 C 80 C

Corrosion rate/
1.012 3. 485 23. 45 61.11
(107" mm=+a )

R4 2EBEHA 10 Rz

Table 4 Ten grade standard of general corrosion

Category of Grade of corrosion Corrosion rate/

corrosion resistance resistance (mm«a ')
I Forrosion ' 1 <0.001
resistance entirely

Il very corrosion 2 0.001—0. 005
resistance 3 0.005—0. 01
l corrosion 4 0.01—0.05
resistance 5 0.05—0.1
IV sub-corrosion 6 0.1—0.5
resistance barely 7 0.5—1.0
V under corrosion 8 1.0—5.0
resistance 9 5.0—10
VI non-corrosion 10 ~10
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Table 5 The EDS analysis results of super 13Cr tubing
steels after corrosion in 5% NaCl solution at different tem-

perature (w/ %)

Elements 20 C 40 C 60 C 80 C
O 2.14 5.45 27.83 29. 84

Cr 13.59 12.91 11.97 10. 53
Fe 75. 54 75.09 51.41 50. 82

Ni 4.61 4.62 4.62 4.63
Mo 1.93 1.93 1.94 1. 94
Others 2.19 2.21 2.23 2.24
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Fig. 6 EDS of the corrosion surface on super 13Cr tubing steels after corrosion in 5% NaCl solution at different temperature
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Fig. 7 XRD spectra of the sample corrosion surface on
super 13Cr tubing steels after corrosion in 5% NaCl solu-

tion at different temperature
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