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FEATURE : Materials for Ships, Buildings and Bridges
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Atmospheric Corrosion Resistant Steel Plates and Welding Consumables

for Coastal Use

Haruya Kawano[] Shigeo Okanol] Masahiko Sakaill Dr. Takenori Nakayamald Fumio Yusel] Kaoru Nagatani
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The reduction of life cycle cost for steel bridges is in strong demand. Therefore, we have researched and
developed a new steel for unpaint use which has excellent atmospheric corrosion resistance properties in
chloride environments. This was achieved by Cr removal and Ti addition. The new steel showed higher
chloride corrosion resistance than JIS SMA-W in accelerated exposure tests. Furthermore, future thickness
loss in a chloride environment was predicted to be low, based on exposure test data.
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Fig. 2 Relationship between [ -FeOOH and thickness loss of steels
exposed for 2 years (added 500 NaCl spray once a week)

0000000000000 D0D0O0O0000Odp -FeOOH
000000 TiDO0OO0O00oO0o0ooooooooooo
00000000 1000000™ 0000000000
cuNiDDODOOCrOOOoOOODOOOOoOOTiooD
00000000000000000000000 20T
00000000o0oo0oo0oo0oooooooooonooon

Ti addition

Ti non-addition

ooooocuOoNiODoOoOoOooooooooooo
20000000

20000004
gbobooooooooooooooooi1ooo00oo0on
obobooz2000o000o0oobooboooboooobooog
goboooooJasoobpJascs314goooooon
oooooooooobooooobooobooobooobooo
z0oooo

g4o0MPal 0000000 OOOOOODOOCOOOO
oooooooooooooos3oooo0oooooo
0000000 crO00-CuNi-TIDOOODOOODOO0D
goboooooooooooooboooooboooooon
goboooboooooooooboocooobooooono
gobooooooJasgoodsz32140JS Z 33200 JIS
231830 00000000

2B00000000000

0490MPal 000 100mmO 0000000 0.5ki/mm
gbobooobooooooooobooooobooooono
obobomoobOo 250 00ooooboooooooooon
oobooooood
gboboooobooooooooobooo40000DO0
gbooooobooobooooooocoasoooooon

a2 goooooooooooda
OO0 PdOOooooooom CSCD goooooad Table 200 Examples of mechanical properties of developed steel plates
00000000 CO000000000000000 [ hickness | vP s s
Strengt
Ooo0 vMnOOOOOOOOOOOOOOOOO 9 (mm) (MPa) (MPa) )
0000000000000000000000000 400MPa class ;5 “2 497 ?;
5 51 545 5
O0o00o00o0ooooooooooooooooon 490MPa class 100 438 529 322
O0o00o0oooooooboooooooooooon 570MPa class 50 571 637 VE 00393
01 ODoooooooboood Strength | Thickness Chemical compositionsd (wt( )
Table 10 Exampl'(?c, of cr;edmlcail . g (mm) C Si Mn | cu Cr Ni Ti C(ﬂm P
::’erzlpgls;t'eosns ot develope 400MPa class 25 005 | 032 | 049 | 099 | 0.02 | 1.02 |0043| 025 | 015
490MPa class 25 0.06 | 0.25 | 1.09 | 1.00 | 0.04 | 1.02 | 0.047 | 0.36 0.19
100 0.05 | 029 | 143 | 0.96 | 0.02 | 0.99 | 0.048 0.40 0.20
570MPa class 50 0.05 | 0.32 | 1.44 | 0.96 | 0.06 | 0.95 | 0.047 0.40 0.20

10C,,0 CO Si/240 Mn/60 NiZ400 Cr/50 Mo/40 V/140 (Cu/13)0 (Cudapplied when Cull 0.500)
2[P¢y0 CO Si/300 Mn/200 Cu/200 Ni/600 Cr/200 Mo/150 V/100 5B

Weldi Chemical compositions (wtd ) Mechanical properties
03 O0Ooooooooooooog Weldingl o o
gth . . . YP TS EL vEo
method
oooooooon D ooo C Si Mn | Cu Ni Cr Ti (MPa) | (MPa) | (0)) 0
Table 3] Examples of chemical FCAW 0.04 | 0.54 | 1.10 | 0.47 | 2.05 | 0.03 [ 0.04 | 490 | 586 | 30 | 117
compositions and mechanical —————— 490MPa
properties of weld metal by SAW | class 0.05 | 0.37 | 1.50 | 0.64 | 2.75 | 0.03 | 0.02 | 556 667 26 153
developed welding material SMAW 0.06 | 0.46 | 0.83 | 0.36 | 2.29 | 0.03 | 0.02 | 496 611 30 177
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Table 4 Examples of mechanical properties of weld joints by
developed steel plates and welding material

Thickness| Welding [Heat input| TS VE?
Strength
(mm) method | (kJ/mm) | (MPa) )
25 SAW 6.0 579 218
490MPa class 25 EGW 11.4 549 105
100 FCAW 1.8 545 186
570MPa class 50 FCAW 1.8 635 | E,f242

1) Notch locationd HAZ O 1mm
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Fig. 3 Results of accelerated exposure test of developed steel (added
30 NaCl spray once a week)
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Fig. 5 Prediction of thickness loss 50 years after based on the
exposure test data for 3, 9, and 17 years (air-borne salt is given
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Fig. 6 Prediction of thickness loss of developed steel
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Photo 3 Example of the bridge applied develoved steel (in

2 years from the censtruction)
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