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Steel Plates for Bridge Use and Their Application Technologies

000000KAWABATAFumimaru JFEOOOOOOOOOOOOOOOOOOOOOO

00000 0 MATSUI Kazuyuki JFED0000D0DOODO0O0O0OOOoDoDooon

0000 0O O OBINATA Tadashi JFED000O0O0O00O00000D0O000000onooooo
00000 0KOMORI Tsutomu JFED0000O0OOO0O0000O0O0OOO0OO0OO00000O0OOD0OO
000000TAKEMURAMasahiro JFEOOOOOOODOOO0OOOOODOOOOOODOOOOOODDO
0 00 00 OKUBO Takahiro JFED0000DODOOOO0OOO0OODODOOOOOOoOoooooonoon

oo

OJFED 0000000000000 000O0000O0O0O00000000000O00O0O00OOUOOOOOOO Super-
OLACOOO0OO00O000O00 TSS70N/mm’000000000000000000 Pv00O0O00O000O000O0O
goQoOoCOoOoOoOoOoOoNIOOOooooooooooooo 200000ooooooooooooooooooooo
gbooooooboobooobooboooboooboboooboboboobobobbooboobobobooobobooo
gooooooOoUoooooOooooooOoooooOoUoooooUOOoOoOoCo lPO0O00ODODOOODOOOOOOO
gbobooooobooboboboboobooboobobobobobooooooboobobOobon

Abstract:

O Essential steel plates for bridge use of JFE Steel are reviewed together with relevant key-technologies. Owing to Super-
OLAC featured with an ultimate theoretical cooling rate, high performance steels such as a TS 570 N/ mm? class ones and
weathering steels with a low Pcm value are materialized by efficient on-line process, which offers a short delivery time and
saving in welding fabrication. As for weathering steel, two kinds of advanced ones of Ni type are lined-up for various airborne
salt environments. Also presented herein are new surface treatment technologies to promote protective rust formation for a
better appearance of a bridge. Furthermore, longitudinally profiled (LP) steel plates are lined-up for welding labor and dead

weight reductions and low transformation-temperature welding consumables are developed for remarkable fatigue strength of

welded joints.
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Fig.1 Relation between plate thickness and preheat

temperature for 570 N/ mm?’ class steel
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Table 1 Examples of chemical composition and mechanical properties of steel plate produced by TMCP

Chemical composition (mass%) Mechanical properties
Thick- Base plate Welded joint

Steel ness . -
oy | € | Si | Mn| P S | cu| Ni|cr| Py ys TS | vEs | Welding g;a:t TS i
(Nfmm?) | (Nmm?) | @) | method |y | (Nmmd) |

A 75 0.08 | 0.25 | 1.42 | 0.007 | 0.002 - - — 0.18 534 626 312 SAW 46 632 141

B" 50 0.08 | 0.20 | 0.88 | 0.008 | 0.002 | 0.34 | 0.16 | 0.55 0.18 521 620 308 SAW 67 626 151
C 50 0.02 | 0.23 | 1.97 | 0.009 | 0.002 | 0.41 | 0.42 | 0.49 0.21 710 845 234 | GMAW 22 832 1857

"'Weathering steel,  Pgy=C+Si/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B,  “FL : Fusion line, “E-a0, “\E-1s
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Table 2 Examples of chemical composition and mechanical properties of nickel added weathering steel

Chemical composition (mass%) Mechanical properties
Thick- N
Steel T lelsi v op Cu| Ni | Mo |Gy Po? YS | TS | EL|E .| VIs
(mm) (N/mm?) | (N/mm?) | (%) | () | (°C)
JFE-ACL400 Type 1 | 12 |0.04| 0.30 | 0.57| 0.032 | 0.003 | — |1.42|0.30/0.27|0.13 291 460 34 | 373 =59
JFE-ACL490 Type 1 | 50 |0.07|0.32]0.71|0.033 | 0.002| — |1.45|0.32]0.33]0.16 358 515 38 | 281 —43
JFE-ACL570 Type 1 | 75 |0.07 | 0.26 | 0.74| 0.029 | 0.004 | — |1.48|0.31]0.320.16 532 625 32| 270 —50
JFE-ACL400 Type2 | 50 |0.02]0.27|0.32|0.011 | 0.003 | 0.37 |2.60| — |0.15]0.10 355 460 40 | 355 -35
JFE-ACL490 Type2 | 50 |0.02]0.29 |0.92| 0.006 | 0.005 | 0.37 |2.68 | — |0.26| 0.14 445 528 39 | 388 | =-80
JFE-ACL570 Type2 | 50 |0.02]0.34]0.98|0.013|0.002 039 |2.61| — |0.27]0.14 523 637 32| 390 | =-80

"1Cq=C+Mn/6+8i/24+Ni/40+Cr/5+Mo/4+V/14,

2Pey=C+Si/30+Mn/20+ Cu/20+60/Ni+Cr/20+Mo/15+V/10+5B,

“ACL400 Type 1, ACL490 Type 1, ACL400 Type 2, ACL490 Type 2,
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Fig.2 Exposure test results of various steels at coastal areas
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Fig.4 Function of e-RUS on weathering steel
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Fig.6 Example of omission of filler plate in connected parts
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