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Abstract

The purpose of this study is to investigate the effect of acid fog on the rust formation behavior of
weathering steel (SMAS0) which is used in un-coated bridges. Weathering steel didn't form the passive
film under the environment of acid fog(pHS5,6), whereas the environment of distilled water formed the
protective oxide film. Therefore, the construction of weathering steel under the environment extremely
exposed to SOx and NOx which are the main compositions of acid fog is not adequate. Fatigue limits
of weathering steel under acid fog environment are remarkably decreased as compared with
environment of distilled water. The corrosive constituents in acid fog has piled up the corrosion

products on specimen surface and generated the corrosion pits. Because of the high stress
concentration arising at this corrosion pit, relatively low fatigue limits were obtained for acid fog
specimens. ]
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Corrosion marks by acid fog

Fig. 1 Corrosion marks by acid fog on the weathering
steel bridge
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Table 1 Chemical compositions of SMAS50

Composition (wt %)

C Si Mn P
0.18 [0.15~0.65| 1.40 0.035
SMAS50
Composition (wt %)
S Cu Cr Ni
0.035 |0.30~0.50(0.45~0.75{0.05~0.30

Table 2 Mechanical properties of SMAS50

. Yield stress Tensile strength
Material
(MPa) (MPa)
SMAS50 353 490
R20
Lot
[—~1 % ]
100 1 by
200

Fig. 2 Dimensions of specimen
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Fig. 4 Dimensions of accelerated environmental apparatus
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(a) Protective oxide film

(b) Laminar rust slab

Fig. 6 Corrosion surface of the weathering steel
under clean atmosphere (period of exposure
= 3 years)
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(b) Acid fog water : pH6

(c) Acid fog water : pHS

Fig. 7 Number of spray times = 1000

(a) Distilled water

(b) Acid fog water : pH6

(c) Acid fog water :

pHS

Fig. 8 Number of spray times = 1300
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(Maiﬁcation = 30)

Fig. 9 Specimen surface in distilled water (Number
of spray times = 1300)

("Magmﬁcatlon”= 350)

Fig. 10 Specimen surface in acid fog water (Number of
spray times = 1300, pH6)

Fig. 11 Specimen surface in acid fog water (Number of
spray times = 1300, pHS5)
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Table 3 Results of fatigue limit

Fatigue limit(MPa)

Distilled water 275
Acid fog water(pH6) 235
Acid fog water(pH5) 216

410 - X Acid fog water (pH5)
¢ Acid fog water (pH6)
g 380 |- o Distilled water
= 350 p
2
2 320 p
£ e
§ 290 |-
w
& 260 P
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£ 230 |- o
Q
<< 200 b aan d
170 L i 1
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Number of cycles to Failure, cycles
Fig. 12 S-N curves of weathering steel which was

corroded under various environments (distilled

water, pH6 and pHS

acid fog)
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Fig. 13 Fracture surface of distilled water specimen

(Number of spray times = 1300)
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Fig. 14 Fracture surface of pH6 acid fog water

specimen (Number of spray times = 1300)

(Magnification = 150)
Fig. 15 Fracture surface of pH5 acid fog water specimen

(Number of spray times = 1300)
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Fig. 16 Schematic diagram for the initiation of
mesocrack at cotrosion pit by meso

fracture mechanics
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