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Synopsis :

Steel structures are now evaluated from the viewpoint of reliability and economy. When
the economy is concerned, the cost is evaluated in total, which means that not only the
costs related to the fabrication and the weight but also the life cycle cost of the structure
is taken into consideration. According to this industrial trend, Kawasaki Steel has
developed a new type of high performance steels such as a steel plate having various
profiles in the longitudinal direction (LP plate), a new weathering steel which can be
used in coastal regions without painting and an extremely-low carbon bainitic steel
manufactured on the basis of microstructure-controlling technology, which can be
welded without pre-heating. This paper reviews these high performance steels and

summarizes technological subjects in the future.
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Steel structures are now evaluated from the viewpoint of reliability and economy. When the economy is concerned, the
cost is evaluated in total, which means that not only the costs related to the fabrication and the weight but also the life
cycle cost of the structure is taken into consideration. According to this industrial trend, Kawasaki Steel has developed a
new type of high performance steels such as a steel plate having various profiles in the longitudinal direction (LP plate),
a new weathering steel which can be used in coastal regions without painting and an extremely-low carbon bainitic steel
manufactured on the basis of microstructure-controlling technology, which can be welded without pre-heating. This paper
reviews these high performance steels and summarizes technological subjects in the future.
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Fig. 3 CCT diagram of extremely-low carbon bainitic steel
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Fig. 4 Results of maximum hardness test
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Fig. & Effect of Ni content on corrosion curve in seawater spray
test (Place: Mizushima Works quay, Spray time: 1h, Fre-
quency: twice a week)
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{mass%)
Steel C S Mn P ] Al Cu Ni Nb
TM1 0.07 ¢.11 1.45 0.010 0.001 0.035 0.26 0.73 0.012
TMZ 0.08 0.38 1.46 0.004 0.001 0.033 0.20 0.20 0.025
NM (.16 0.37 1.49 0.011 0.003 0.017 — 0,16 0.027
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Fig. 8 Effect of the third reheating peak temperature on the
toughness of the ICCGHAZ (The first and second reheat-
ing peak temperatures of simulated ICCGHAZs were
1400°C and 800°C, respectively.)
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Fig. 9 Effect of Nb content on toughness of synthetic heat
affected zones of 3%Ni steel
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Table 1 Results of V-notch Charpy absorbed energy at the mid-
thickness of 110 mm thick SCMV4 steel

Homogenizing Forging ratic (%)
Case treatment Widthwise | Thicknesswise vIrs
1 Not applied -49°C
2 1270°Cx 14h 4 21 —76°C
3 1270°C x 41h 4 28 —84°C
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Fig. 11 Example of an omission of seams and reduction of
weight using LP plate
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Fig. 13 CTOD test results for SAW welded joints of steel plate
developed
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Table 2 Production data of extremely-low C bainitic steel plates

Steel Thickness (mm) YS (N/mm?* TS (N/mm?) vE () Pem (%)
TS570 Gr. steel (=420 (=570) (z47)
SM570TMC 83 496 642 314 (—5°C) 0.18
Weathering steel {=430) {(=570) (=47)
SMASTOWTMC 75 459 615 292 (—5°C) - 0.16
2.5%Ni containing
weathering steel (2235) (=400) (=47)
SMA400CW-MOD 25 395 499 388 (0°C) 0.11
(=355 {(=490)
SMA490CW-MOD 25 447 568 341 (0°C) 0.15
(=450) (=570}
SMAS70W-MOD 25 514 664 322 (~-5°C) 0.15
(); Requirement of JIS G 3106 and 3114
TG BEEETE Vol. 32 No. 3 2000 — 48—
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Fig. 14 Results of the y-groove weld cracking test

BT aLEEZ, 40°CIIHBTD L v Y —HEBTE 200] 284
AEVGEMEEELTS,

LP i, ME TRV 3 LR ADICIR U 4 BRI L HE
HENTED e, BERERCIRMBEOEE L LIZXD 32X Y
WAL B, ‘

Ltit, fbstEERT T LP SROSLEICH D L, 2.6 ST
LefHsefit+8ALL, LP#EKRE, Fig 12 1073+ X 312,
HAOWELELETD 6 BEOMRIIETHTH L, WE-
LT, ERETRAETIHREESN TV S TTO JIS SR
SEETIRETH S, LT, 1994 EERCRBRE P |\iFRAET
VD TEGEL ., ThBk, 2000 F 4 BT, B2, EHE
FEbET, $ 13000t DRFEERE BT TS,

WARERKESHEIZFRT 2@®MAIzIE, ZhE T, HT780 #
FTOEENSEAHERIATHLEY, REROAXTRALLEEXL
ICNIR TSN, HICEEED HTOS0 @B KA 2h T
B, KESBOBRBEXIF Y ILHTITOAI Y, BREOT
BEEMECEHSERINE, I0E3 - -XIIWAL LD,
PHEHEE A8 /- HT980 S8 SMBAR 2171, IWE S50 & 75mm
DT S{ERAY HT980 8, H LU SMAW, SAW, MAG + TIG 5
BMHERELZO,

BEREN-FRLEFEMHOMBLAEIZL 5 y BREBI IS
(BHES ©30°C, B8 1 80%) Tk, Fig. 14 2R+ & 512,
SMAW T 75°C, &7, MAG & TIG T3 50°C DTS AR
EABLN, BRO HT80 ML ZFRSOMBEESITEELH L
TVAILABALE, 4, BESHCELTE, 83 ooC
¢, WES3003A FEEH#E 4 i - T it i i b el A L, Bk
fERIGHT 400N/mm?, 0°C D&EHFT, £ 30mm, #& 10mm @
FERKAS 6 OREMAREREFHIE TE AR EETHZ LAl
KBTSz o TINVB,

33 REmE
BEESYOREMEELMEEEAFMELT, BBy -4

1

SAW | SMAW | GTAW
5
g
g 9’
¢ o
g ot © g
! o]
%
o)
[=]
S osr O
18]
0‘1 L L u ) 1 1 L
) & § (o g g

Resistance to brittle fracture initiation of 9% Ni steel
welded joints indicated by CTOD test (WM: Weld metal,
FL: Fusion line, HAZ1: HAZ ! mm, HAZ3: HAZ 3 mm)

Fig. 156
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Table 3 Target values for the advanced SPV490 steel plate

Item Target value
Thickness {mm) Maximum 150
Carbon equivalent (mass%) Ceg*' = 0.52
Weld crackmgoparameter Pem* = 0.27
(mass%)
PWHT crack]ng parameter AC* <0
(mass%)
Tensile strength (MPa) z 610
(At RT~350°C after triple PWHT)
V-notch Charpy absorbed -
energy of base metal (J) VE- e 247

*1 Ceq = C + Mn/6 + 5i/24 1 Ni/40 + Cr/5 + Mo/4 + V/14 {(mass%)
*2 Pem = C + 5i/30 + Mn/20 + Cu/20 + Ni/60 + Cr/20 + Mo/15

+ V/10 + 5B (mass%)
B AG=Cr+ 3.3Mo + 81V - 2 (mass%)
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