P/ 1\
w'lcc INTERCORR
International ! 2024 !@

Corrosion Council

Mechano-electrochemical interaction of high-strength pipeline steels with Al-Ti
deoxidization and Mg-Ca compound treatment

Feng Huang'?, Xiao Hu'?, Yao Qiu’?, Qian Hul?, Zhixian Peng'?, Nick Birbilis®,Jing
Liut?

1 The State Key Laboratory of Refractories and Metallurgy, Wuhan University of
Science and Technology, Wuhan, Hubei, 430081, China

2 Hubei Engineering Technology Research Centre of Marine Materials and Service
Safety, Wuhan University of Science and Technology, Wuhan, Hubei, 430081, China

Science, Engineering and the Built Environment, Deakin University, VIC 3216,
Australia

Presenter’s e-mail address: huangfeng@wust.edu.cn

Abstract The micro-zone interface of inclusions with the steel matrix of X70 high-
strength pipeline steel with Al-Ti deoxidization and Mg-Ca compound treatment in the
tropical marine environment was investigated. Results revealed that the Volta potential
difference increased in proportion to the residual stress at the interface of inclusions
with the steel matrix. The early corrosion behavior of pipeline steel was investigated
by immersion testing and corrosion morphology assessment. Three stages of the early
corrosion process of pipeline steel were elucidated based on micro mechano-
electrochemical (M-E) interaction. Thermodynamic and kinetic models of M-E
interactions at the micro-scale were proposed.
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