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Abstract: Peak regulation in thermal power plants is an inevitable trend under the development of new energy.
Under this condition, the initial condensing zone of steam turbine moves forward and the corrosion of low
pressure cylinder intensifies. Several methods such as electrochemical testing, sample weight loss and metal

¥ %5 B H3: 2024-08-14

£ & W B: PEAEEAREEARTIASEERATRHTE (20220030785

Supported by: Science and Technology Project of China Datang Group Science and Technology Research Institute Co., Ltd. (20220030785)
F—IEHE: Sk (1983, %, AR, BT, FEUIAIT R SR, muxiaowei0123@163.com.
WBASVEEEN: W0l (1997), 5, Wit, BB TR, SBT3 iS KB A, 2271662193@gq.com.



2025 4F

166 kAL R

surface topography analysis (SEM, EDS, XRD, and so on) were used to study the pitting corrosion characteristics
of 2Cr13 steel (the material of low pressure cylinder of the steam turbine) under the conditions of simulated initial
setting zone, with different mass concentrations and different mass concentration ratios of Cl- to SO4> of three
anions (Cl-, SO4%> and CH3COOQ"). The test results showed that, the corrosion rate of 2Cr13 steel increased with
the anions’ mass concentration, and the maximum corrosion rate (0.095 23 g/(m?H)) occurred when was 2:1.
Pitting corrosion was observed in all samples, and the number of pitting corrosion increased with the anions’ mass
concentration. With the change of, CI- and SOs* on the metal surface of 2Crl3 steel changed from site
competitive adsorption effect to mutual synergistic effect, resulting in the intensification of uniform corrosion and
pitting corrosion. The chloride ions and sulfate in the initial coagulation zone of steam turbine will accelerate the
corrosion rate of 2Cr13 steel and the occurrence of point corrosion. In actual operation of power plant, measures
should be taken to prevent the leakage of condenser tubes and the broken particles of positive resin should be
effectively removed.
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Tab.1 Chemical composition of 2Cr13 steel
C Cr Mn Si Ni P
0.16~0.25  12.0~14.0 <1.0 <1.0 <0.6 <0.035
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Fig.2 Polarization curves of 2Cr13 steel at different 4 s
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Tab.2 Polarization curve parameters of 2Cr13 steel at
different 4 s

A Bod(MV devl)  Bd(mV dev?) JJd(A €m?) E/V
11 6.878 4.285 2.509%<107 0.041
1:2 6.692 4.692 2.521x107 -0.017
1:3 5.845 4.874 2.80010°7 -0.034
2:1 6.093 4.822 2.880x107 -0.052
3:1 6.963 4.528 24221077 -0.016
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Fig.3 Nyquist diagram of impedance of 2Cr13 steel at
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Tab.3 Impedance parameters of 2Cr13 steel at different 4 s

A R/(kQ-cm?) Col(F €m?) Re/(kQ-cm?)
11 5.216 4.365x101° 68.50
12 4074 69211010 52.87
13 3.044 6.37551010 48.91
21 2.872 51211010 4554
31 3.159 3.138>1010 53.74
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