oo boodooguoodong

oooogoao
35 (2003) 1, 38-43

00000000009 (e-RUS®)T

Surface Treatment on Weathering Steels
for Suppressing OQutflow Rust and Color Tone Change “e-RUS”
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A new surface treatment called “e-RUS®” was developed for weathering steels to prevent the outflow of rusty Fe-ion
solution and shorten the period of uneven color change during protective rust formation. In the “e-RUS” treatment, the
early formation of protective rust is encouraged by supplying the nuclei of protective rust to the steel surface and adopt-
ing a resin coating material with water and oxygen of high permeability. The new treatment is environment-friendly as it
uses no chromium or lead compounds. The treatment also reduces life cycle cost because it eliminates the need for re-
treatment. As other features, “e-RUS” has high resistance to chloride ion permeation, and the treatment process itself is
simple, involving a precoated under-layer which is applied directly to the steel. This paper presents an outline of the “e-

RUS” treatment and describes the exposure characteristics of weathering steel treated with “e-RUS”.
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Fig. 1 Protective rust formation system by artificial rust in
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Fig. 2 Cross sectional illustration of e-RUS treated weathering steel
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Table 1 Composition of artificial rust used for e-RUS treatment

(mass[] )
a-FeOOH B-FeOOH y-FeOOH Fe,0O, Amorphous*
Artificial rust 22.0 0.0 0.0 0.0 78.0
Protective rust** 20.8 3.9 9.5 2.3 63.4

* Amorphous = (Rust weight) — («-FeOOH) — (5-FeOOH) — (y-FeOOH) — (Fe;0,)
**The rust formed on bare weathering steel exposed to rural environment for 16 years
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Fig. 3 e-RUS treatment method
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e-RUS
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* Use of conventional JIS-weathering steel
** Use of new weathering steel for coastal use

Photo 1 Surface appearance of exposed samples in rural and
seaside areas
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Table 2 Chemical compositions of weathering steel

(mass[] )
C Si Mn P S Cu Ni Cr
Conventional 0.10 0.30 1.00 0.010 0.003 0.35 0.15 0.50
weathering steel
New weathering steel 0.02 0.30 1.02 0.009 0.003 0.38 2.67 —
for coastal use
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Fig. 4 Corrosion loss in thickness vs. period curves
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Fig. 5 Xray diffraction patterns of the rusts formed on weather-
ing steels with and without e-RUS treatment exposed in
seaside area for 1 year
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Fig. 6 Elemental mapping of cross section of rust layer on
weathering steels with and without e-RUS treatment
exposed in seaside area for 1 year
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Photo 3 Appearance for mock-up bridge surface exposed in sea-
side area for 2 years
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