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A New Rust Stabilization Treatment of Weathering Steel and Its Periodic
Immersed Corrosion Resistance in 3.5% NaCl Solution
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(Shougang Research Institute of Technology, Beijing 100043, China)

ABSTRACT: The work aims to solve sagging and flyoff of rust liquid occurring when bare weathering steel is firstly used. A
new rust layer stabilizer was prepared for new weathering steel surface. Effects of rust layer stabilizer on rust layer structure and
corrosion resistance of the weathering steel in the stimulated marine atmosphere were investigated by performing periodic im-
mersion cyclic corrosion test, rust microscopic analysis and electrochemical testing. The treated rust layer of weathering steel
was divided into compact and continuous inner rust layer and outer rust layer. After 168 h of indoor accelerated corrosion,
weight loss corrosion rate of the weathering steel was reduced to 3.31 g/(m”h) from 5.71 g/(m*h) (compared to bare surface) by
nearly 42%. The rust layer resistance of treatment steel increased up to 167.7 Q-cm?® from 96 Q-cm®. The rust layer resistance
increased from 96 Q-cm? to 167.7 Q-cm? by nearly 75%. In the treated rust layer of weathering steel, Cr element was present on
the interface between rust layer and substrate in the form of a-(Fe,_,Cr,)JOOH, and it aggregated in interface between inner rust
layer and the substrate. The new rust stabilizer can obviously improve rust structure of the weathering steel, refine rust grain,
and hinder permeation of Cl”, which contributes to rapid generation of compact, continuous and stable protective rust layer on

surface of weathering steel.
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Tab.1 Chemical compositions of Q420qENH weathering steel

wt%

C Si Mn P

S Cr Cu Ni

<0.05 0.1~0.2 1.1~1.5 <0.01

<0.01 0.2~0.5 0.2~0.5 0.2~0.5
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Tab.2 Compositions of the rust stabilization surface
treatment agent
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Fig.1 Corrosion rates of samples by diffident treatment me-
thods
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Fig.2 Micrograph of rust layer after 72 h dry-wet cyclic im-
mersion corrosion
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Fig.3 Micrograph of rust layer after 168 h dry-wet cyclic
immersion corrosion
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Fig.4 Sectional micrograph of rust layer after 72 h dry-wet
cyclic immersion corrosion
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Fig.5 Sectional micrograph of rust layer after 168 h dry-wet
cyclic immersion corrosion
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Fig.6 Components of weathering steel layer in different cor-
rosion stages
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Fig.7 Nyquist diagrams of rust after different corrosion cycles
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Fig.8 Equivalent circuit for steel with rust layer in NaCl solu-
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Fig.9 Rust resistance of different corrosion cycles
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Fig.10 Distribution of elements in rust after 168 h dry-wet cyclic immersion corrosion
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