gbooobooboogbd 3800 120040

UDC 669 .15" 24:669.14.018.821

Ooo00000000000000ooaonan
3% Ni-Advanced Weathering Steel and ItsApplicability Assessing M ethod
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Abstract

As amethod to assess applicability of 3% Ni-advanced weathering steel to unpainted strucutures, a
computer software for corrosion prediction was developed. Also,recently proposed minimum mainte-
nance methods for unpainted structures, which are more elaborated than ever, are also described sys-

tematically.

1.0004an

gooooooooooooooboooboboboooooooooo
gooooooooooooooooboboooooooooooo
ooooooooooooooooooboboooooooooo
gooooooooooooooboooboboboooooooooo
gooooooooooooooooboboooooooooooo
ooooooooooooooooooboboooooooooo
gooooooooooooooboooboboboooooooooo
gooooooooooooooooboboooooooooooo
ooooooooooooooooooboboooooooooo
gooooooooooooooboooboboboooooooooo
gooooooogoo

ooooooooooooooooooboboooooooooo
g2100000o0o0ooooooooobooooooooooo
googooooomrccooooooboooooooooo
ooooooooooooooooooboboooooooooo
gooooooooo@)yooooooooboooooooooo
gooooooooooooooooboooobooOnOzo0ided
sU00obboboouobizoooooooooooolr oooogr
000000000 00O0000o0o0ooU0o0ooOoooD oo

gbooooo"oboooobooobooobooooboooooo
o0dz200100000000000000000ODOO0OODOO20
g0020 00 000000000000 O00D00O000OM000
cooooobmoooooooooooooooOooO0ooonD 0o
ooooooorooooboobooooobooooboooooooo
goooooooooooooooobbobooooooooooo
ooooooooooooooooboboboooooooooo
oooooooooooooooooobooboooooooooo
goooooooooooooooobbobooooooooooo

Realization of
Long Life
Planning | Service as Unpainted Steel Structure> Minsa
Designing A Structures
l [ Exclusion of Causes I
or Repair if Needed
Showing of [ Analyses of Unfavorableness |
the{Mz}iJn!gnance Tanctioe >
— P Unexpected

—Contingency Plan

Important measure for

f exclusion of factors that
Normal—Rolling Plan may shorten the life of

(No Extra Mai Needed) structures.

jooooooooooooooooooogooogoogo
System image of minimum maintenance bridge technologies for
weathering steel
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Durable State

(Low Corrosion Rate State)

.Thick Rust

Protective Rust

Corrosiveness of Environment
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Relationship between the durable state image and visual ratings of
rust

G : Corrosion Rate of Steel

Steel )
¥ : Weathering Rate of Rust

W

Thick Rust Formation
[

C=H

Maintain Thickness of Rust
Grgw;hwof Rust

C=0 Thin Rust
Period of Exposure
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Schematic interpretations for appearances and thicknesses of rusts

relating to corrosion rates (Balance between the rate of rust

supplying and that of weathering dominates the appearance and
thickness of rust.)

Amount of Corrosion
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| Exv;‘)osed for 99 at Kimitsu Wharf
~ (Air-born Salt: 1.3 mg/dm?2/day)

JIS-SMA Weathering Steel
(Conventional W.S. : Rusted Out)

3Ni—0.4Cu Weathering Steel

(Coastai ﬁIS : Most Metal Remaining)
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An example of cross sectional macro picture of exposed steels for
the demonstration of alloy design concepts. The exposure site was
located at 10 m from the sea shore at a wharf in Kimitsu city, Chiba,
Japan, where conventional JIS-SMA and 3 % Ni advanced
weathering steels were vertically exposed without shelter for 9
years.
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Examples of computer aided corrosion prediction schemes estimated from meteorological data, simulated air born salt deposition rate, alloy

composition of steels, etc.
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Rating Status

5

Rust Thickness
less than
ca.200um

Typical Appearance
Thin rust due to very
low corrosion rate.
Attached rust
particles of less than
ca.lmm in horizontal
average size
Attached rust
particles of ca.lmm -
5mm in horizontal
average size

Normal
less than

ca. 400 um

Observation . X from ca. 400 um

2 i Rust like fish scale. Niitce 1800 0n
Thick and/or More than
L e delaminated rust. ca. 800um

Status can be judged after 9 years of exposure, confirming that there is no trace
for delaminated rust to have fallen off.

150mm X 100mm, Appearance at 9 year expsure
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Ratings for visual inspection method relating to the rust thickness

ranges proposed by Japan Association of Steel Bridge Construction

and Japan Iron and Steel Federation, together with exposed test

samples typical to the each rating category.
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A bridge for Hokuriku Bullet Train Railway over Hokuriku High Way
to which 3 % Ni advanced weathering steel is applied for the first
time in the world, where the pipe and ship bottom like shape
designs of viaducts are devised not to accumulate deposited salt,
together with the application of weather resistant surface treatment
called RusCor N. to realize minimum maintenance features.
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Nahari bridge for Tosa Kuroshio Railways, Kochi, Japan where 3%

Ni advanced weathering steel is applied without any surface

treatment.
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A monument , created by Mr. Minoru Togashi, the sculptor ,with

height of 21m and weight of 40t made of solid 3% Ni advanced

weathering steel named 'Stairway to Kuh (O )," installed in a park
near Tsuruoka Interchange of Yamagata High Way. Note that
standing for sky or naught in daily use, the Chinese character '] ' in

Buddhism sutra symbolizes the concept for the ultimate origin of

everything in the universe.
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