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Cr含量和温度对低Cr管线钢抗CO2
腐蚀的影响

陈太辉，许立宁，常炜，路民旭，张雷

1.北京科技大学新材料技术研究院；2.中海石油研究总院

摘要： 

为了深入了解Cr的加入对管线钢抗CO2腐蚀性能影响的本征机制，采用高温高压反应釜实验研究了Cr含量和温度

对低Cr管线钢抗CO2腐蚀行为的影响。运用扫描电镜（SEM）及能量谱图（EDS）分析技术，重点分析了Cr含量

和温度对平均腐蚀速率、腐蚀产物膜形貌及腐蚀产物膜开裂特性的影响，并进行了腐蚀产物膜的成分分析。实验结

果表明：①管线钢中添加少量Cr元素可显著降低其平均腐蚀速率；②随着Cr含量的增加和温度的提高，低Cr管线

钢腐蚀产物膜内Cr元素的富集程度均明显增大，腐蚀产物膜的保护性也相应提高；③管线钢中Cr含量的提高显著

改变了腐蚀产物膜的力学特性，使其由韧性向脆性方向转变；④低Cr管线钢腐蚀产物膜的生长是Cr化合物形成与

FeCO3沉积互相竞争的结果。 
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Influence of Cr contents and temperatures on the CO2 corrosion resistance of low 
Cr bearing linepipe steel

Chen Taihui, Xu Lining, Chang Wei, Lu Minxu, Zhang Lei 

1.School of Advanced Materials and Technology, Beijing University of Science & Technology, Beijing 
100083, China; 2.CNOOC Research Institute, Beijing 100027,China 

Abstract: 

To further investigate how the element of Cr influences the resistance to CO2  corrosion of linepipe steel, 

experiments have been performed with a hightemperature and highpressure reactor to study the 
influence of Cr contents and temperatures on the resistance to CO

2
 corrosion of such pipe steel with a 

low Cr content. With the scanning electron microscope (SEM) and energy dispersive spectrometer (EDS) 
techniques adopted, the influences of Cr contents and temperatures on the average corrosion rate, the 
feature of corrosion product film, and the cracking property of the film are mainly studied. The 
component analysis of the film is also performed. The following results are obtained. (1)Adding a small 
amount of Cr element can significantly reduce the average corrosion rate. (2)With the increasing of Cr 
contents and the rising of temperatures, the Cr enrichment degree of the corrosion product film of pipe 
steel with a low Cr content will be significantly enhanced, and its protectiveness will be boosted as well. 
(3)The increasing of Cr content will affect the mechanical properties of the film, making it more brittle 
rather than more ductile. (4)The growth of the corrosion product film is the result of the competition 
between the Cr compound formation and the FeCO

3
 deposition. 
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