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POSCO KAHi2
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2000 BE=1k
®omm® 0 =25 posco

1995 {CHRT L
O
U I

/1992 PRSI AT (21E50)

® 1988 s L

B Ty LT LT P P P PP PP PP PP PPN

1983 I EAFTIR T
(918 75)

Mk B =S HHEZE (AL (WORLD STEEL DYNAMICS, 2010.1)
HE AT Sy ET EEEs

EIREF

EJJE| 5US steel &1E45EL

5US Steel. SeAH Steel Corp. & 1N E

ST 20096 B RFWRT KR

A REBAE, FTEES0ME, #FA%82.5%

BB, MHE20/5 M, Fik80%

ENEE ERBFERIREREGW R L

1 POSCO 7.84 311 ARSI, TR
2 SAIL 7.4 135 REY 5K, 7R
3 NLMK 7.40 109 SiEEmy. RR
4 Severstal 7.38 16.7 N E S
5 CSN 7.30 4.4 XY 5K, 7R

* INACE AR

POSCO#3% RE 0 7E M EX TS B SR A Y AR Ml (FoRTUNE, 2011.3)

FFEE30 5 MECGL(EB TN 4=

180 ML

ElfEé SKrakatau B 1E)9%LT, 2186007 AR AIEA S0

HEE 12075 M AR S EL 357

TEHE BRARILATEW, 205

HE 150075 M AR ROF I £X B, 180075 M ARAR HY S PR £X B

[EtR&E=A%E
SR ToTHI BX FRr
1972.7 1EMRIR T

1978. 2 2EMRIR T

1988. 11 BRI RS AN FIRT

1990. 6 L5 AN EENENR

1997.9 3EMRIRT
2001. 7 5| FERP(Enterprise Resource Planning)

2003. 11 3B NEASFNEEZIL T

2005. 6 2B IREMA

PRSI FR
2010. 8 FEBHAEARIZ T (25077 )
2011.7 FEPRAENR | AR IR T (N,QT)
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BEifk

LR
MR, BEIR
B, £

* RIST Research Institute of Industrial Science &
Technology (19874E B 3Z)

POSLAB

TZ. mmitk
iz A

rosTecH

ERLT R
EBAT

* POSTECH Pohang University of Science & Technology
(1986 X 3Z)

BiR : PR EMR, B NFAL

Mg e

B EiREmn WAL BT SURTTRE D
(Instrumented Charpy Impact Tester) (Evaluation of Brittle Crack Initiation Resistance)
FRSEZIR IR TR I AR R A

(Instrumented DWTT Tester (Drop Weight Tear Test))

(Evaluation of Brittle Crack Propagation Resistance)

KE X KRB ELRIR

(Large Tensile Test Machine) (Large Scale Tension or Compression Test)
ThARERZIAIEH =R INTRT S RE AL

(Dynamic Tear Tester) (Evaluation on Fracture Resistance of High Strength Steel)
[Ehpeile EA N B ERERFE TS

(Automatic Macro Etching System)

(Evaluation of Internal Defects of Cast Products)

SRESERMRERE
(High Temp. High Pressure Corrosion Test System)

=me E T E&WC0,5H, SHE A 14 i
(Qualifying of CO2 or H2S Corrosion Properties of Linepipe Steel under HT/ HP)

SHHEMRNERS

(Hydrogen Induced Delayed Fracture Test System)

BN L LSBT TS

(Evaluation of the Hydrogen Induced Delayed Fracture Resistance on Bolt and Wire)

BERMERE ERBMRIBRETHE
(Ultrasonic Test System) (Non-destructive Detection of Defects and Flaws in Metal)
SRS RS Bt/ EL N ST

(Hydrogen Induced Cracking Test System)

(Evaluation of the Hydrogen Induced Cracking Resistance of Plate/Pipe)

YR AR BT RIA R REE

(Sulfide Stress Corrosion Cracking Test System)

BER /B MR B IR I 2AT A

(Evaluation of the Sulfide Stress Corrosion Cracking Resistance of Plate/Pipe)
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Reheating Furnace

RE

b=
1 BiR

2 [BR

3 ER

SERH
4 [BR

&rHH

1972.7

1978. 2

1997. 11

2010.10

EREN (B /)

62

270

118

250

EESEE (mm)

6~120

6~200

4.5~200

8~200

BRATE(mm)

3,100

4,500

4,000

5,300

RAKE(mm)

15,500

25,000

25,000

25,000

BAHE

210

280%

HiEA

3,600mE X 15

7,200 x 12&(RM)
9,000 x 12&(FM)

8,000 X 12

12,000 X 2/

EZ2H

Multi Jet Type
(4.7m x 28m)

Multi Jet Type
(4.2m x 24m)

Multi Laminar Jet Type
(5.5m x 24m)

HEIREA

50mmt(75kgk)

50mmt(75kg#k)/Slitter

BERRG

BRI EHRS(SMT)

BRI AR (SMT)

FETIEHFRMA(SMT)

KEZEHEG(NDT)

g 3l
(Nor 4R )

NQT x 18

Nor' ZF x 15
(4073 1)
Batch(375 )

Nor" ZF x 1EE
(2073 1E)

NQT x 1E&
(20731, 2011.10)
Batch (375 )

EFERM

/B SR
(TMCP, Nor’, QT)

&, 2RI
(TMCP, Nor')

55/ BHR
(TMCP, Nor’, QT)

1 o

b .
Double Side Shear

Ultrasoni

Marking /
Inspection

*;

Heat Treatment

f peodrs
-

sajeld [981S 09S0d

-
—ry




Sajeld 1991S 09S0d

-
N

S
Reheating Furnace
)

Roughing Mill | Finishing Mill |

Slab Inpection Plate Thickness Measure |
thickness - width - length - weight
N
Cooling Bed Hot Leveler | Accelerated Cooling

Surface Inspection l

scale - roll mark

| Crop Shear | Double Side Shear | Dividing Shear |

N
3

Size, Surface, Shape Inspection

3R151S0 9001, 14001 BREIAIE \
=V~ Shipping Finishing /
REEEER e eton

BfRMR . B
IS09001 i % LROAGE)  BEESMRE
S=EBHLAS
IS014001 WIFEEERSL  LROAER) SEESRE
B=FEIMIERBH

Cold Leveler

Ultrasonic Test

Internal Defect Inspection l

Heat Treatment

Internal Inspection '
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POSCO4& ™ MRMR+LINERN T BN SR E N

ME, (EASEEMA=R GIRET L. SEET U, ATEMEY) TEHOME, SHEEABOMRERNH

RERAIAETAR

(. e JETMCP TMCP
BN BN BN EEN 1638 AR

e AB.D,E ::;’::::§§ A,B.D,E :::::::gé AH40~EH40 |  EH47 ﬁggﬁé'\ﬂ
KR(#& ) 100 83 100 100 100 80 RL37 (50)
ABS(EH) 100 83 100 100 100 80 VH-060 (50)
LR(ZEH) 100 90 100 100 100 80 LTFH36 (50)
DNV(#BE) 100 90 100 100 100 80 NV4-4 (50)
NK(B ) 100 83 100 100 100 80 KL37 (40)
GL(EE) 100 90 100 100 100 80
BV(& M) 100 90 100 100 100 80 510LF (40)
CRI&E) 100 90 100 100 100
RINA(EEAF) 100 90 100 100 100 460LE/LF (40)
CCS(FE) 100 90 100 100 100
RS(&ZHR) 100 100 100 100 100

KIGEHAT KA R AN i
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=aE N R
s FRER  ERERKEL, SELTREEHREENVHNEEN
AT weight(%)
f ZE S —
s - = « FFREHT
A B D E AH~EH32~40 EH47 f & [EE(mm) FERS
C <0.21 <0.21 <0.21 <018 <018 <0.10 EH47-TM 80 -10°C CTOD, -40°C HAZ #))t£., B3&8E
B SEEa O\ (25 K = |
Mn = 25xC ~ 0.80 ~ 0.60 ~ 070 0.90~160 <200 SRS N EEZFBEH40-TM 80 Tandem EG /2 FIMEELEH36RE EF+
_ 38 B ANE FAAHA0-TM 80 143258 (Imm/m LU, B3kKE77710mm F)
Si <0.50 <0.35 <0.35 <0.35 <0.50 <055
p <0.035 <0.035 <0.035 <0.035 <0.035 <0.030
"]
S <0.035 <0.035 <0.035 <0.035 <0.035 <0.030 " ﬁﬁﬁiiﬁ)ﬁ
EH47-TM$N Specification
Cu <035 <035 (s EREE(MPa) > 460
& SRAICR, NI, MO, S-AL, NB, V, T L) =54
CTOD(mm) =>0.38
1) E—TRLFMPRR AL ITEALNBV)K, FEEMT Kca(N/mm'?) = 6,000
Ceq AH32~EH32 <0.38, AH36~EH36 < 0.40, AH40~EH40 < 0.42 RN FIRIIBEE (MPa) > 570~720
HAZ #)1%£(J, -40°C) =54
Preheating Temperature(y-groove, °C) <75
r T HAZ CTOD(mm) >0.38
pas [BARSEE MHEE HEMREE (%) Longitudinal(Joule)
= (MPa) (MPa) 5.65vS,
t=<50 50 <t<70 70 < t<100 EH40-TM$N s 2im\ 2im Specification
[ miss B2 E (MPa) > 390
N b _ 0 >
AH~EH32 =315 440~570 =22 =31 =38 =46 PREHIEL, -40°C) =5
(440~590)" RS R38R (MPa) 510~660
HAZ #)1%£(J, -40°C) =47
AH~EH36 =355 490~630 =21 =34 =4 =50
AH~EH40 =390 510~660 > 20 =39 > 46 =55 AH40-TM$R =32 MERF Specification
< /'f—:_'\ 2. =
EH47” > 460 570~720 > 17 > 64 (s AR 3% 2 (MPa) 390
JihrE E (MPa) 510~660
1) BRFABS, CCS, LR, NK##& FREFE(, 0°C) 255
2) ABS draft rule(Nov. 2008) YIS = 50tx3000Wx15000L (57433 500mm, mm) =10
80tx2500Wx10000L (£743%F 800mm, mm) <10
Please conctact us for more details.
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WrEmITR

COT At N FF &
B= BT EhiEEFERIR(Bottom Plate) #1m@iR(Deck Plate),
TRHIPEE GREIZER™R)
A= BETENRERILIRSmRE

F& rh4% 1% (Corrosion Properties) 10%NaCl i&i&, pH0.85, 30°C, 144hr ;25

» IO = SRR
2.5~3.0mm/y Max4.2mm/y
Ave.3.5mm/y 2.5year exposure

25%

Corrosion Rate
Corrosion Rate

Spec.(C.R.1mm/y) Maintenance free(Pit Depth<4mm)

0.68~0,75mm/y

Estimation
Conventional POSCO's Anti- Conventional POSCQ’s Anti-
Steel corrosion Steel Steel corrosion Steel

= SRERERAIRT R
RIETRRIBIER I | 5T AHI2ARHHER

= SR
MiARAA : 157F DWT COTAR
25#1x : POSCO, DSME, SOVCOMFLOT, DNV
MXFEE : 2009598 11BFHMIK
3R, BEFMTURINE/SFR, BEFDMT2RIAE

BFHER =

BEWERERATREBEER, thR. EFREFHEIRAS. R, BMIREEE LEEY.

BERE—RGEPIFRERIVFLLE, FMUBERANNRRESEWEYERTENREE.
AT E¥NENERMERSFMEREMEERZ, LHES ERISHERES SRR BRI,
Rz R & sTHRR A o

POSCO —EHRIEEEMR. RILIFFEHENEMERER, LAHEHNREBRSAPI-2W-50/60= 4EERK 7
ExxonMobil, Shell, BP, Total ZEA;HE LFEMANEE,

sajeld [981S 09S0d
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A4 ESREXEE

SAEE (mm)
f TMCP Steel marE
YS Class
CTOD Non-CTOD (Non-CTOD)
YS 355 API-2W-50(-10°C, 100mm) API-2W-50(120mm) API-2H-50(100mm)
API-2W-50(-40°C, 100mm) EN-S355G10+M(100mm) EN-S355G10+N(100mm)
EN-S355G10+M(-10°C, 100mm) EN-S355ML(100mm) EN-S355NL(100mm)
EN-S355G10-+M(-20°C, 100mm) TOTAL S355KT-40(100mm) PTS-355EMZ(70mm)
YS 420 API-2W-60(-10°C, 100mm) API-2W-60(100mm) API-2Y-60(150mm)
API-2W-60(-20°C, 100mm) EN-S420G2+M(100mm)
API-2W-60(-40°C, 100mm) EN-S420ML(100mm)
EN-S420G2+M(-10°C, 100mm) TOTAL S420KT-40(125mm)
EN-S420G24-M(-20°C, 100mm) NV-EW420(100mm)
YS 460 EN-S460G2+M(-20°C, 100mm) EN-S460G2+M(100mm)

EN-S460ML(120mm)

S 150m

Offshore Structure

—

Topside

Hull

Joint of Topside & Hull @ W
1

REEROL(BABIERI10%UA)
EOMERHUNGIRAE, A BB A YHRE S RE
AT (60~100mm) FA F S92 B (i

MR TG A

BT ERR IO (CTOD) Wik

«~— Span=4W —

M HERE - CTOD

= Lowest Anticipated Service Temperature(LAST) -10°C

4 it 1258
Grade B (MPa)#lik CTOD HMARE ABE CTOD(-10°C,mm
EREE | JhiEE |vE(J, -40°C) (-30°C,mm) (kJ/mm) CGHAZz SCHAZ
0.7 1.7 < 1.89 <
s 345 < 448 < 4 < 0.25<
API-2W-50(100mm) 30 080 < 148 <
iy 374 491 377 176 <
45 191 < 194 <
0.8 098 < 073 <
s 414 < 517 < 48 <
API-2W-60(100mm) 3.0 257 = 1.74 <
15 444 557 309
45 283 < 279 =
= Lowest Anticipated Service Temperature(LAST) -40°C
4 Bt 1248
Grade IR E(MPa)37 CTOD HMARE ABE CTOD(-10°C,mm)
EREE | WhiaE |vE(J, -60°C)  (-60°C,mm) (kJ/mm) CGHAZ SCHAZ
0.8 2.36 < 054 <
2= 345 < 448 < 4 < 0.38 <
API-2W-50(100mm) 3.0 1.33 = 219 <
. 387 492 383 252 <
45 090 < 2.2 <
0.8 013 012
s, 414 < 517 < 48 < To be agreed
API-2W-60(100mm) 3.0 0.51 0.55
T35 435 538 314 0.9
45 1.06 0.16

sajeld [981S 09S0d
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P IERE - Ffth

4 s Eﬁiiﬁ E{f; ﬁf B RR ML RE
API-2H-50 CTOD =100 Ceq=0.43 EVA YS(MPa) 345~420
MRIE Pcm < 0.27 TSIMPa) 490620
EL(%), GL50 23
YR(%) <80
FEIRL(J)(-40°C, HEAFM) =50
API-2W-50 CTOD =100 Ceq=0.36 RrfRits YS(MPa) 345~483
MRIE Pcm < 0.19 TSIMPal 485630
EL(%), GL50 23
YR(%) <90
AEIRL(J)(-40°C, EAaAE) =50
API-2W-60 CTOD <75 Ceq=0.41 AR IS YS(MPa) 414~586
MRIE Pem < 0.20 TSIMPal 517660
EL(%) .GL50 22
YR(%) =90
AEIRL(J)(-40°C, HEAAE) =80
API-2W-50 CTOD =90 Ceq<0.39 AR50 YS(MPa) 345~483
(-10°C) Pcm <019 TS(MPa) 485630
EL(%), GL50 23
YR(%) =90
TR (J)(-40°C, EfaAE) =50

Ceq = C + Mn/6 + (Cr+Mo+V)/5 + (Ni+Cu)/15
Pcm = C + Si/30+ (Mn+Cu+Cr)/20 + Ni/60 + Mo/15 + V/10 +5B

Pt IERE - At

(e | ommem | mam | -

API-2W-60 CTOD <100 Ceq=0.42 IR I8 YP(MPa) 414~586
(-10°C) Pecm <0.21 TS(MPa) 520~665

EL(%),GL50 22

YR(%) =90

Hharitae(J)(-40°C, EfaATE) =60
EN-S355G8+M CTOD =100 Ceq=0.36 IR I8 YP(MPa) 345~520
RRIE Pcm <0.19 TS(VPa) 480~620

EL(%),GL50 22

YR(%) =90

Hritie(J)(-40°C, EAATE) =50
EN-S355ML CTOD <100 Ceq=<0.36 hrfRitLd YP(MPa) 345~520
RMRIE Pcm < 0.19 TSIMPal 480620

EL(%),GL50 22

YR(%) <90

HEIREE(J)(-50°C, KE A M) =50
TOTAL CTOD <100 Ceq=0.36 IR IS YP(MPa) 345~520
S355KT-40 RMRIE Pcm <0.19 TS(VPa) 480~620

EL(%),GL50 22

YR(%) <90

IR (J)(-40°C, EAAE) =60

Ceq = C + Mn/6 + (Cr+Mo+V)/5 + (Ni+Cu)/15
Pcm = C + Si/30+ (Mn+Cu+Cr)/20 + Ni/60 + Mo/15 + V/10 +5B

sajeld [981S 09S0d
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MR mBRIE

CTOD(-10°C)#RiE CTODFRIE
EL )

YS355-TM YS420-TM YS355-TM YS420-TM YS355-N
S1: UT(ASTM A578Level C) G BIRE Gl AIRE GBI
S2 : Impact Test at Low Temp(-60°C) G BIRE Gl AIRE GBI
S3 : Additional Tension Test AlBE AlRE CI):2 B3 BIRE
S4 : Through Thickness Test Min. 35% Min. 35% Min. 35% Min. 35% Min. 35%
S5 : Low Sulfur(Max. 0.006%) Max. 0.005 Max. 0.005 Max. 0.005 Max. 0.005 Max. 0.005
S7: Low Nitrogen(Max. 0.0009%) Max. 0.0007 Max. 0.0007 Max. 0.0007 | Max. 0.0007 Max. 0.0007
S8 : Strain-Aged Impact Test G BIRE Gl AIRE GBI
(250°C, 1 Hour, 2 : 5%)
S9 : PWHT(600=+20°C, 240minutes) GBI ATEE AlHE ATEE AlEE
S11 : Pre-Qualification(CTOD) Max. 100t Max. 100t - - -
S12 : Drop-Weight Test(-35°C) AIRE AR GBI AIRE -

S91 : Fine Austenitic Grain Size

iR 7" BLE (ASTM E112)

*ITRAPNEEMREBRIE, BRATHE

F BRI S

erar

Project Name Client Fabricator Grade
2002 Donghae-1 Gas Field KNOQC, Korea Hyundai Heavy Industries API 2H Gr.50
2003 Huizhou ACTOG, China Hyundai Heavy Industries API 2H Gr.50
2004 South Angsi PETRONAS, Malaysia EEW Korea BS7191 355C
9 Well Platform ONGC, India EEW Korea API 2H Gr.50
APN Project BP, UK EEW Korea API 2H Gr.50
TUNU 10 TotalFinaElf, France EEW Korea S355
ARTHIT Campaign 1 PTTEP, Thailand Steel Flower API 2H Gr.50
2005 Oveng & Okume MODEC, USA Samsung Heavy Industries API2W Gr 50T
PANNA Field BG, UK Steel Flower API 2H Gr.50
KIKEH MURPHY, USA EEW Korea API 2W Gr.50Z
Qatar Gas 3+4 ConocoPhilips, USA EEW Korea BS7191 355EM, BS7191 355EMZ
SISI-NUBI TotalFinaElf, France EEW Korea S355KT-40
9 WELLHEAD ONGC, India EEW Korea API 2H Gr.50
2006 B&S-NH4 NPCC, UAE EEW Korea API 2H Gr.50, S355K2G3
SHENZI MODEC, USA Samsung Heavy Industries APl 2W Gr.50T
Vasai East Mosbold Petronet Samsung Heavy Industries API 2W Gr.50
Pecikot Total E&P, Indonesia Sam Kang API 2W Gr.50
NCP-8335 British Petroleum Steel Flower S355 G8M, S355 G7M
2007 Al Shaheen NPCC, UAE EEW Korea API 2H Gr.50,
Bohai Phase I Conacophillips, UK EEW Korea API 2H Gr.50,
Northern Arthit PTTEP Steel Flower, Sam Kang API 2H Gr.50, API 2W Gr.50Z
Tombua Landana Chevron DSME API 2W Gr.60
Umm Shaif ADMA-OPCO, UAE Hyundai Heavy Industries API 2W Gr.50T
2008 Pazflor Total DSME API 2W Gr.50, API 2W Gr.60
DAIHUNG PETROVIETNAM Steel Flower API 2H Gr.50
2009 Kipper Tuna Turrum ExxonMobil J.Ray McDermott, Sam Kang API 2W Gr.50, 60, -10°C
Gumusut-Kakap Shell MMHE API'2W Gr.50, 60, -10°C
Platong Gas Il Chevron J.Ray McDermott API 2W Gr.50, API 2W Gr.60
2010/2011 |CLOV Total DSME API 2W Gr.50, 60, -10°C
JSM Chevron Samsung Heavy Industries API 2W Gr.50 -10°C
Mars B Shell Samsung Heavy Industries API 2W Gr50,60 -10°C
SHWE Daewoo International Hyundai Heavy Industries API 2W Gr50,60 -10°C
Gorgon Chevron Hyundai Heavy Industries API 2W Gr.50T -10°C
Goliat ENI Norge Hyundai Heavy Industries EN-S355G9+M(-20°C)
Teekay Teekay Petrozarl Samsung Heavy Industries EN-S355G9/10+M(-20°C)
Arkutun-Dagi Exxon-mabil DSME API 2W Gr50,60
Osprey Brunei Shell BSP, EEW EN-S355G7,8+M(-10°C)
Bulan Bulan Brunei Shell BSP, EEW EN-S355G7,8+M(-10°C)
2012 B-23 Brunei Shell BSP, EEW EN-S355G7,8+M(-10°C)
OFON2 Total Nigerdock EN-S355/5420
FLNG1 SBM OFFSHORE DRYDOCK S355G10+M(-10°C)
FLNG Shell Samsung Heavy Industries EN-S420G1,2+M(-10°C)
Yadana Total Steel Flower $355,5420
Wheatstone Chevron DSME APl 2W Gr.50/60(-10°C)
B-23 Brunei Shell BLNG/EEW S355G7.84+M(-10°C)
MALAMPAYA Shell PHILIPPINES FLUOR S355G7.84+M(-10°C)
2013 MALIKAI PETRONAS TECHNIP/MMHE GR345, GR414(-10°C)
Heborn Exxon-mobil Hyundai Heavy Ind. API-2W-60(-20°C)
Ichthys INPEX Samsung Heavy Ind. EN-S460G2M(-10°C)
Ichthys INPEX Mcdermott API-2W-60(-10°C)
Ichthys INPEX DSME S355
Point thomson Exxon-mobil Hyundai Heavy Ind. API-2W-50(-10°C)
SK316 Petronas MMHE/EEWM EN-S460G2M(-10°C)

sajeld [981S 09S0d
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The World Class APl Grades

POSCO Er=MAHIAXRISH AN, FEihinIfiE T HRRREELFIERE

= Sweet Service Material

r Thickness
5<T<7 17<T<9 9<=T< 185

Steel Grade

B, X42~X56 880 <W <1750 880 <W <1945 880 <W <1945
X60 880 =W <1750 880 <W <1945 880 <W <1945
X65 880 <W <1750 880 <W <1945 880 <W <1945
X70 880 <W <1600 880 =W <1945 880 <W <1945
X80 880 < W < 1600 880 <W <1750

T : Thickness, W : Width, "-" : Non-Available
EE18.5mmB_EiTERIANE.

= Sour Service Material

Spiral Type B mm
rGrade Thickness Width

X52 7~19 880~1930

X56~X65 9~14 880~1600

ERW Type i mm

Grade Thickness Width

X52 7~19

880~1930
X56/X60/X65 7~22

T: Thickness, W : Width

Sajeld 1991S 09S0d
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= Non Sour Service Material (DWTT, 0°C, TMCP Delivery)

B mm
f Thickness
127<T<159 | 159<T<175 | 1756=<T <254 | 254<T <325 325=<T<M
Steel Grade
B W <4800 W <4800 W <4800 W <4500 W <4000
X52M W <4800 W < 4800 W <4800 W < 4500 W <4000
X56M W <4800 W <4800 W <4800 W <4500 W <4000
X60M W <4800 W < 4800 W <4800 W < 4500 W <4000
X65M W <4800 W <4800 W <4800 W <4500 W < 4000
X70M W <4800 W < 4800 W <4800 W < 4500 W <4000
X80M W <4000 W <4800 W <4800 W <4500 W <4000
T: Thickness, W : Width, "-" : Non-Available
{RRIEIT BRI
= Sour Service Material (DWTT, 0°C, TMCP Delivery) 4y mm
f Thickness
143<T<175 | 1715<T7<222 | 222<T<254 | 254=<T <325 325<T<39
Steel Grade
X52MS W <4100 W < 4400 W <4000
X56MS W <4100 W <4400 W <4000 W <3200 W < 2400
X60MS W <4100 W < 4400 W <4000 W <3200 W <2400
X65MS W <4100 W <4400 W <4000 W <3200 W < 2400
X70MS W <4100 W < 4400 W <4000 W <3200 W <2400

T: Thickness, W : Width, "-" : Non-Available

RRIETT 5380

AL * sy TG

fSpec Size(mm) Piping Type Quantity Period
Non Sour Service
X80 11/14.45%1530 Spiral (42") 13 ‘07
X70 22.22*1530 Spiral (42") 10 '08
X70 12.91~22.22*1645 Spiral (48") 47 '‘09~"10
X80 17.5*1500 Spiral (48") 73 10
X70 14.1~19.7*1500 Spiral (48") 164 Al
X70 17.5*1450 Spiral (48") 10 N
X70 13.08~19.56*1800 Spiral (36") 38 N
X70 22.2*1600 Spiral (20") 3 12
Sour Service
X60 6.35~15.88* 851~1710 ERW 107 06~'09
X52 71*1595 ERW 21 08~'09
X52 11.1~15.9*1500 / 11.1*1865 Spiral 70 10
X60 17.5*1210 LSAW(JCO) 7 10
X65 19.1%1539 LSAW(JCO) 2 N
X60 17.5/20.6*1214/1519 LSAW(JCO) 6 N
X60 17.5%1211 Spiral 8 12
X60 14.3*1868 Spiral 9 12

= EiR * Bafy T

ﬁpec Size(mm) Piping Type Quantity Period
Non Sour Service
X70M 26.4*4338 JCO 20 ‘08
X80M 21.0%*3295 JCO 3 ‘08
X70M 19.8*4382 JCO 58 '09~"10
X70M 26.4*4332 JCO 9 10
X65M 20.6~30.2*2477 JCO 47 "10~"11
X80M 23.0%4343 JCO 20 N
X80M 22.2*1361 UOE 7 "1
X60M 14.3%3275 R/B 75 al
X65M (offshore) 25.4%1663 JCO 10 12
X70M(offshore) 31*2235/27.4*2226 JCO 23 13
Sour Service
X65MS 22.2*4369 R/B 5 ‘07
X65MS 25.4%2305 JCO 6 ‘08
X65MS 19.1~24.03*3775 JCo 34 '08
X60MS 15.9/19.1%2800 R/B 7 '08~'09
X52MS 14.3*1860 R/B 4 10
X60MS 11.4*2024 UOE 3 ik
X65MS 14.3~22.2*2145~2753 JCO 59 N
X65MS 23.8~28.5*2845 UOE 3 12
X65MS 11.13*1546 JCO 18 13
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UOE Simulator

= Test Features
Integrated Simulator for U-O Forming + Expanding

» Test Equipment Specifications
nress Capacity -+ 4,000 Ton

System Overview | - Full Automation system
(U—0 Forming)

Others - Expander can be installed at

0 die position

= Pipe Making Capability
Grade API X70~X120
Pipe length Tm
Pipe diameter ~ 20"~56"
Pipe thickness  Max. 3bmmt (@70)

ERW Simulator

= ERW Mechanism
Sweeping distance vs. Narrow gap length
Bridge sweeping velocity
Arcing frequency

= Test Equipment Specifications

f - Strength: T. S. < 800 MPa
Material - Thickness: 1.5 ~ 16 mm

- Skelp width: 80 ~ 100mm

ERW power - Power: Max. 475 kW

- Frequency: 150 ~ 350 kHz

- V-angle: 2 ~ 8°
Welding point adjustment - Tilting angle: -5 ~ +10 °

- Pull-out speed: 4 ~ 40 m/min

Low heat input

Moderate heat input

High heat input

Drop Weight Tear Test (DWTT)

= Test Features
Test the resistance to brittle fracture propagation with the same
specimen thickness as in the actual pipe

» Test Equipment Specifications

fCapacity - Impact Energy: 10,000J ~ 100,000J
- Load Cell: 1,500kN

Temperature Control | - Cooling Media: Gaseous / Liquid Nitrogen
- Temperature Range: -196°C ~ 100°C

Specimen Loading - Weight Capacity Robot: 90Kgf
- Specimen Thickness: 6mm ~ 50mm

= Test Results
Load-Displacement: Fracture Energy

500 25000
400 20000
Z 30 15000 3
78’ <
S 200 10000 <=

Crack
100 Propagation 5000
0 0

30 40 50 60 70 80 90 100
Displacement (mm)

Crack Tip Opening Displacement (CTOD)

» Test Features
Test measures the resistance of a material to the propagation
of a crack. It is used on materials that can show some plastic
deformation before failure occurs causing the tip to stretch opening.

Actuator

Specimen

Roller
COD Gage

Instrumented CTOD Tester

Model: DWTT-100 (IMATEK, UK)

» Quality Assessment Method
ASTM E1290, BS7448

Machined Notch

7 Fatigue Precrack

Fracture Surface

Sajeld 1991S 09S0d

w
pard



Y | $91eld 19915 03S0d

]

RAKE A

EHOB B RWPANATZ AT HTALRERRIFEH.
RUSESHRFENETERRIIA, AR RBIRERPE.

POSCOAHIENE SR WEH R IFRYL, MABIERE,
FERIERERRCENRIERE,

FEES

A516-55, 60, 65, 70

SA516-55, 60, 65, 70, A537-1.2
A553-TY1(9%Ni), A203-D,E
JS-SLA235A,B
JS-SLA325A,B, JS-SLA365
A537-1,2/ A204-A.B

Ab515-55, 60, 65, 70 / SA515-55, 60,

65, 70, A204-A,B, A285-A,B,C
A387-11-C1, C2, A387-12-C1, C2,
A387-22-C1, C2,

SA387-11 (12, 22)-C1,C2

EOE

LEES Y-

KS-SB410, 450, 480/

JS-SB410, 450, 480

JS-SL2N255, SL3N255, SL3N275,
SLIN520

JS-SPV235, 315, 355, 450, 490/
STH750Q, STH890CM, 34CRMO4
JS-SB450M, 480M,

JS-SGV410, 450, 480

JIS G 4109(SCMV), G 4110(SCMQ)

BRESMNERR

f MRS
g5
ASME ASTM JIS
YS 220 SA516-60 (T < 133t) A516-60 (T < 133t)
JS-SB410 (T < 93t)
SA387-22-C1 (T < 65t) A387-22-C1 (T < 65t)
YS 240 SA516-65 (T < 133t) A516-65 (T < 133t)
JS-SB450 (T < 93t)
SA387-11-C1 (T = 133:NACT Type) A387-11-C1 (T = 133:NACT Type)
JS-SB450M (T < 90t)
SA387-12-C1 (T < 65t) A387-12-C1 (T < 65t)
YS 260 SA516-70 (T < 133t) A516-70 (T < 133t) JS-SB480 (T < 60t)
SA387-12-C2 (T < 65t) SA387-12-C2 (T < 65t) JS-SB480M (T < 70t)
YS 310 SA387-11-C2 (T = 100t : NACT Type) A387-11-C2 (T < 100t : NACT Type)
(T < 65t : NT Type) (T <65t : NT Type)
SA387-22-C2 (T < 133t : NACT Type) A387-22-C2 (T < 133t : NACT Type)
(T < 65t : NT Type) (T =65t : NT Type)
YS 345 SA537 Class 1 (T < 100t) Ab537 Class 1 (T < 100t) JS-SLA365 (T < 38t)
JS-SLA365TM (T < 38t)
YS 415 SA537 Class 2 (T < 100t) Ab537 Class 2 (T < 100t) -
YS 450~ JS-SPV450 (T < 70t)

JS-SPV490 (T < 70t)
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1 (HICA{RIIE)

i (HICIRIE)

BAi1: max. percent(%)

fSteeI Grades AR IERE EE
5 - -3
BE{k34RE(MPa, Min,)|  313R32(MPa) (Max. mm)
(S)A516-60 C.Ni,Nb,V 220 415~550 133 Ceq 0.43% (0.45%)
(S)A516-65 240 450~585 133 SR 6~15hrs.
(S)A516-70 260 485~620 133 Impact Test at -45~-49°C
(S)AB37-1 355 485~620 100 SR 3~7hrs.
(S)A537-2 415 550~690 100 Impact Test at -46~-49°C
(S)A515-60 C.Mn 220 415~550 93 SR 3hrs.
(S)A515-65 240 450~585 93
(S)A515-70 260 485~620 93
B5(NT)
(S)A387-11-C1 Cr,Mo,Mn 240 415~585 133(NACT) SR 3~20hrs.
B5(NT)
(S)A387-11-C2 310 515~690 100(NACT) J-Factor "
(S)A387-22-C1 205 415~585 65
B5(NT)
(S)A387-22-C2 310 515~690 133(NACT)
(5)A299-8 7 Cu,Ni,Cr,Mo 325 550~690 150 SR 10hrs.
(S)A302-C Ni,Mo 345 550-~690 133 SR 10hrs.
" J-Factor=(Si-+Mn)x(P+Sn)x10* < 150 (Si,Mn,P and Sn in wt %)
2 150mm: Possible only when the Rolling Reduction Ratio is 2:1

r LEmS [EE(mm)
Steel NACE CLR E
Grades P s Ceql:g) TM0177 =
t=40t pH=45
(S)A516-60 SR: 620+20°C, 3Hr/inch
<133
(S)A516-65 =<0.01 <0.002 <043 =5~15% LN 1 27J/24J
at-46°C
(S)A516-70 <133 Delivery Condition : NACT or Nor
HIC :Mistm 4
MRAT A MitA R F<HA pH pllpERE s
NACE TM0284-sB Artificial Seawater 8.1~8.3 25°C, 96 hrs.
NACE TM0177(Low pH) Acid NaCl <45 25°C, 96 hrs.

* NACE:National Association of Corrosion Engineers

** HIC Test frequency: per heat on the same thickness plate

Sajeld 1991S 09S0d
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Supplementary

Tension Tests

Data Available

Data Available

Data Available

Data Available

. SA516-60/65/70 | SA387-11-C1/C2 | SA387-22-C1/C2 SA537-1 SA537-2
Requirement

S1: Vacuum degassed 0 0 0 0 0
S2 : Product Analysis 0 0 0 0 0
S3: Simulated PWHT of Test 15Hr 3Hr 3Hr THr 3Hr
Coupons(1Hr/inch, T>2inches
each inch plus 15minutes) C2: 20Hr(NACT) C2: 20Hr(NACT)
S4 : Additional Tension Test RER RER RER RER Deviation &%
S5 : CVN Impact Test(-46°C) Gl A A A AIS7 : High
TemperatureReference Reference Reference Reference Reference

Data Available

S22 : Through Thickness

CSR 0.5%

Tension Tests Min. 35% Min. 35% Min. 35% Min. 35% Min. 35%
(A770 or EN 10164)

Fine Austenitic Grain Size SR 7 L E RRIE 7 Uk RRIE 7 Mk
Low Phosphorous Max. 0.01 Max. 0.012 Max. 0.012 Max. 0.012 Max. 0.012
HIC (Total average of CLR 5%

3 specimens)CTR 1.5% REK REK REK REK

9%Ni

" R
THIARE 70kgZRk
EIRHRIEARAE R (-196°C)
EF N IBETEE SR BHLR(Flux Density < 50 Gauss)

» ERRE
BRI S R EPIEE

= |85 : A553-TY1

n LFERS
f C Si Mn P S Sol-Al Cu Ni
o3 <0.08 0.15~0.40 <090 <0.008 <0.005 0.005~0.04 <010 8.50~9.50
45 0.04~0.08 0.20~0.30 0.60~0.70 0.005 0.002 0.005~0.040 0~0.10 8.90~9.30
n HLARIERE
f BRREE FhiaE »E @ -196°C CTOD @ -164°C
I = 585MPa 690~825MPa 70Joules < > 0.17mm
R4 657MPa 707MPa 207Joules 0.28~1.29mm
n BERTl SR (R 34F)
ffﬁf;‘; =B I3 -y EE
2008 EEZE LNG Terminal(#13, #14) KOGAS Daewoo E&C, Hyundai E&C 6~32.9mm
BEEYE LNG Terminal(#15, #16, #17) KOGAS Samsung C&T 6~32.9mm
2009 EEEJERA LNG Terminal(#3) POSCO POSCO E&C 6~32.9mm
B E S5 LNG Terminal(#15, #16) KOGAS Doosan HI&C 6~20mm
EEEYE LNG Terminal (#18, #19) KOGAS Doosan HI&C 6~32.9mm
BEYEE LNG Terminal(#20, #21) KOGAS Hyundai E&C 10~29.5mm
2010 EEEYE LNG Terminal(#22, #23) KOGAS Daewoo E&C, Samsung C&T 10~32.9mm
2011 EEEYERH LNG Terminal(#4) POSCO POSCO E&C 6~32.9mm
2013 EE =R LNG Terminal(#8, #9) KOGAS Doosan HI&C 6~32.9mm
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Recently, the new high manganese austenitic steel plate and welding consumables

with an excellent combination of strength and cryogenic toughness were developed without additional costly element, Ni,

and they offer an attractive alternative for cryogenic applications.

Chemical Composition and Mechanical Properties of Plate

= Chemical Composition

Unit: wt.%

-

C

Si

Mn

P

Others

0.2~0.6

0.1~1.0

22.0~26.0

<0.03

<0.01

Cr equiv. 0~20.0

Ni equiv. 28.0~48.0

1) Cr equivalent = Cr + 1.5Si + Mo + 5V + 3Al + 0.5Nb + 1.5Ti
2) Ni equivalent = Ni + 0.87Mn + 0.33Cu + 30C + 30(N-0.045) when Nis 0~0.2
Note : Alloying elements in Cr equivalent and Ni equivalent can be added to ensure austenite stability.

= Mechanical Properties

f Charpy Impact Energy @ -196°C (J)
YS (MPa) UTS (MPa) El. (%)
Transverse Longitudinal
>360 TS : =560 >722 >27 >41

Cryogenic Properties of Plate
= Strength and Toughness

The high manganese steel is designed to have high strength and toughness at cryogenic temperature by

appropriate strengthening mechanisms and controlled manufacturing processes.

1200 350

1000 - 300 ¢ L-dir I\ :

=) A A
— > 250 |
g 5 7\ A
= = [ :
= o200 ¢ A ° s o
3 & °
& £ 150 | n s T.dir
& Temp. (°C) | YS (MPa) UTS (MPa) El. (%) _g 100 r [
25 470 901 54 o o
200 -100 569 1,038 49 50 |
-163 691 1,125 45
T T T T T 0 . . . . -
0 10 20 30 40 50 60 -250 -200 -150 -100 -50 0 50

Eng.Strain (%)

Temperature (°C)

Cryogenic Properties of Welded Joint

= Welding Condition
fWeIding Heat Input I

Process Groove Current (A) Voltage (V) Speed (cpm) (kJ/em) Shielding Gas

i
GMAW Jsom] ﬂ 280 28 25 18.8 Arzo L0
b

= Toughness and CTOD

250 0.8
_ * WM A 07 4 4 * WM
2w |mn " é i 06 i " mA -
=2 » 6 7
5 A L1 o % O = ? A FLH1
5101 | e Rs A ¢ . £ 9] ! v a
g X FL+5 ) - 3 04 1 L i
< | t | ! b4 ’ 5 0 | .
3 : |
S g ‘ ' ¢ 02 | -163°C -100°C AT

0.1 4
0 ; ; ; ; ; 0 ‘ ‘ ‘ ‘
250 200 150 -100 50 0 50 -200 -150 4100 50 0 50

Temperature (°C)

Temperature (°C)

Comparison with Conventional Materials for Cryogenic Applications

= Strength and Toughness

1000

o

900 1 at25°C

800 1 High Mn
= 9%Ni
& 700
=
600
3
£ 500 -
«
= 400 A
(W)

300 A

AI5083-0
200 -
100
0 ‘ ‘ ‘ ‘ ‘ ‘
0 10 2 30 40 50 60 70
Eng.Strain(%)

= CTOD

12

1.0
= 08 9%Ni
= 8 8
a

06 -
= o)
(@8] .

High Mn
04 1 AI5083-0
0.2 A e
0

Materials

da/dN (m/cycle)

CTE(10°/°C)

o 9%Ni
-163°C .
10° = High Mn e
E - L-T,R=01
£ Al5083-0 £
e fé@
108 =
g | -
10° ¢ v =
E - ; m A
L e ¥ -
101 - -
5 14 23 32 50 140
AK (MPav/m)
30
2 1 AI5083-0
20
15 1
9%Ni
10
High Mn

-225

-200

-175

-150 125 -100 -75 50

Temperature (°C)

-25 0 25
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High Mn Cryogenic Steel

Flux-cored Arc Welding Consumable for High Mn Steel (PT-400MTM) Submerged Arc Welding Consumable for High Mn Steel (PC-400MTM)
= Description and Application = Description and Application
PT-400M™ is an Fe-Ni-Mn based flux-cored wire for welding high Mn steel and Ni-Cr-Mo alloys. PC-400M™ is a high Mn based metal-cored wire for welding high Mn steel and Ni-Cr-Mo alloys.
Satisfies stringent toughness requirement at cryogenic temperature POS-CF1™ is an agglomerated and slightly Mn-alloyed aluminated-basic flux for single/multipass welding.
Stable arc with minimal spatter Satisfies the stringent toughness requirement at cryogenic temperature
No need to pre-heat and control maximun interpass temperature at 150°C or lower Good arc stability and bead appearance with high travel speed

No need to pre-heat and control maximun interpass temperature at 150°C or lower

= Welding Position = Polarity and Shielding Gas = Welding Position = Polarity
DCEP (DC+) DC, AC
\\Iﬁ: oo, \\Iﬁ:
— — ﬂ
= Chemical Composition of Wire (wt. %) » Chemical Composition of Wire (wt. %)
f Ni equiv. Cr equiv. f Ni equiv. Cr equiv.
35.0~55.0 <20.0 28.0~48.0 <20.0

= Mechanical Properties of All-Weld Metal " Mechanical Properties of All-Weld Metal

f YS (MPa) UTS (MPa) El. (%) Charpy Impact Energy @ -196°C (J) f YS (MPa) UTS (MPa) El. (%) Charpy Impact Energy @ -196°C (J)
>360 >600 >22.0 >27 >360 >660 >22.0 >27
= Packing = Packing (Wire) = Packing (Flux)
f Diameter (mm) 1.2 1.4 1.6 fDiameter (mm) 3.2 4 4.8 f Type Can Bag
Weight (kg) 5,125, 15,20 Weight (kg) 25, 50, 100, 200 Weight (kg) 20, 25

Sajeld 1991S 09S0d

E-Y
ury



& | soreld ears 09504

Sour Resistance

= Sour Resistance (Resistance to HIC and SSCC)
A way to evaluate quality and resistance to hydrogen induced cracking (HIC)

Cracks occur in line pipe steel used in sour gas environment without exterior forces on it.

Quality Assessment Method: NACE TM 0284

Observable surface(n)

Spe

Specimen

Immersed for 96 hours at 25°C
= Solution A (strong acid)

5% NaCl + 0.5% CH,CO0H
The pH is 2.7 at first and 4.0 or lower by the end.

= Crack thickness ratio (CTR) =

= Solution B (weak acid)
synthetic seawater
The pH is 8.2 at first and 4.8~5.4 by the end.

= Crack sensitiv

= Crack length ratio (CLR) =

23 00%
W

2b x 100%
|

)
ity ratio (CSR) = " x100%

HIC
Test Equipment Specifications
Gast Method
(Standard) NACE TM0284 or EFC16
Capability Vessel : 15liter x 20ea

20 specimens/vessel

Test Solution

H,S saturated acidic solution

Others Temperature control : =1°C

Hydrogen Induced Cracking Test System

Test Vessel(96hours)

H.S
_— removing scrubber

-

20% NaOH

H.,S Removal Tank

Sulfide Stress Corrosion Cracking(SSCC):R&D

Static load method : proof ring type

= Quality Assessment Method : NACE TM 0177

Test for 720 hours at 25°C : static load and bending
deformation are typical methods.

Solution

Sudden fracture when subjected to tensile stress in a
corrosive environment that contains 43

Solution Saturated with H,S

Specimen

Immersion for 720hours at 25°C

= ASTM G39(Four Point Load Test)

Many customers require this method for
determining SSCC resistance

= SSCC Test System

Test Equipment Specifications

Method(Standard) NACE TM0177 or EFC16
Loading type: dead weight

Characteristics
Maximum applied load: 3tons
44 testers

Test Solution H,S saturated acidic solution

Others Temperature control: +=1°C

- ale

| -
| ==

|
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Y AP EE AN

BSHMR

( me JIS KS ASTM EN10025 Hits POSCO
259 R SS330, 400, SS330, 400, A36 S235 Series BS 4360
490, 540 490, 540 A283-A,B,C,D S275 Series Gr40A, B, C, D, E
A570 Gr.40,50 S355 Series Gr.50A,B,C, D, E
A572-42,50,60,65 S420 Series
A573 Gr.70 £295,355
IRE L SM400, 490, SM400, 490,
490Y, 520, 570 490Y, 520, 570
BRLEA SN400,490 SN400,490 PILAC- BT33,36,45
FRENR HSB500,600 A709-36
800 A709-50
A709-50W
TiHEEW SMA400, 490, SMA400, 490, A588
570 570
MLELA S20C~S55C SAE 1020, 1022 POSMOLD1,2
SCM440 1030, 1035, 1040
1045, 1049, 4150
B 0 POS AR 320,360
360LC, 400, 500,
=REW A514-F S460 Series POSTEN 55H~100

A573 Gr. 70

sajeld [981S 09S0d

=Y
(3]



& | soreid ears 09504

Bizx FER

N
iR MMMIEE E %300~1000MPa, —#%500MPall kHEEENATMCPIE A,

BETEBREZ (Lamellar Tear) NI EYRERRRS EHIEFIRZMFE IR KRS
ZA BRI Lamellar TearsN (Z-Plate)o

- X4 &S #iE

40kgZk SN400B/C

50kgZk SN430B/C, PILAC-BT33/36, HSB500 PILAC-BT33: SM490TMC

60kgZk PILAC-BT45, HSB600

80kgZk HSB800, HSA800 PILAC-BT66: KS-HSA800
L B Bt EIhER
SS : Steel Structure ¢ A: No Limits
SM : Steel Marine e B: = 27J(0°C)

SN : Steel New
SMA : Steel Marine Atmosphere

e C: =47J(0°C)
* No Designation : A Grade

SMA 490 BWN ZC
| |
MR LR MERHREFR

. o ZA S <0.008%
W: used as-rolled or after rust stablization 78S < 0.008%, RAav = 15%, RAmin = 10%
ZC: S <0.006%, RAav = 25%, RAmin = 15%

D TEAEE

[
M hrsaE
400 : 400MPa(41kg/mm’)
490 : 490MPa(50kg/mm?)
520 : 520MPa(53kg/mm?)
570 : 570MPa(58kg/m™)

P: used after general painting

AL IBFhE

N: Normalizing

QT: Quenching & Tempering

TMC: Thermo-Mechanical Control
As-Rolled: No Designation

B RSN

= LR
Grade EE 53 (%, Max.) Ceq Pcm
(mm) c Si Nn P S (%.Max.) | (%,Max.)
SN400 6<t=<100 0.24 0.05 0.05
6<t=<50 0.20
50 £ <100 022 0.35 0.60~1.40 0.03 0.015 0.36 0.26
16 <t<50 0.20
50 < t< 100 022 0.35 0.60~1.40 0.02 0.008 0.36 0.26
SN490 6<t=<40 0.18 0.55 1.60 0.03 0.015 0.44 0.29
40 <t<50 0.18 0.55 1.60 0.03 0.015 0.44 0.29
50 <t<100 0.20 0.55 1.60 0.03 0.015 0.46 0.29
16<t=<100 0.18 0.55 1.60 0.02 0.008 0.44 0.29
40 <t<50 0.18 0.55 1.60 0.02 0.008 0.44 0.29
50 <t<100 0.20 0.55 1.60 0.02 0.46 0.44 0.29
Ceq(%): C+Mn/6+Si/24+Ni/40+Cr/5+Mo/a+V/14
Pem(%): C+Si/30+Mn/20-+Cu/20+Ni/604-Cr/20-+Mo/15+V/10+5B
= Al ERE
Grade EE Rrfsids HEiNE
(mm) BRZERE(MPa,Min) i hisEE (MPa) | ZE{RZE(%,Min) | [E3&EL (%, Max) (0°C,J)
SN400 6<t<16 235 400~510 17
16 <t<40 235 400~510 21
40 <t<100 215 400~510 23
b=t<12 235 400~510 18
12<t<16 235~355 400~510 18 80 27
16 <t<40 235~355 400~510 22 80 27
40 <t<100 215~335 400~510 24 80 27
b=t<12 235 400~510 18 80 27
16<t=<40 235~355 400~510 18 80 27
40 <t<100 215~335 400~510 24 80 27
SN490 b=t<12 325 490~610 17
12<t=<16 325~445 490~610 17 80 27
16<t<40 325~415 490~610 21 80 27
40 <t<100 295~415 490~610 23 80 27
T=16 325 490~610 17 80 27
16<t<40 325~445 490~610 21 80 27
40 <t<100 295~415 490~610 23 80 27
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E 31 FASNiNAt Z 37 FAPILACN A1

» RS MERENREL PILAC-BT (Posco In Line Accelerated Cooling-Building high Tensile)
SEREE. SEEEEERAM, EZEATH-Beam, Box ColumnlfE
r J—— BN
. JRIETRI R E reserve strength EiREE T mEtRE
iz A st
EY
FUAR M E P P )
BNEE Bt * | Ceq, Py | 3L | EER = | BIE |y = LR
s pemm (CERE | o 0030% | T M T | g | 0030% | BEE e
W $<0.015% $<0.015%| A% pas EE F33 (%, max) Ceq Pem
c Si Mn P S (%.Max.) | (%,Max.)
$8400 - - - - - - - - - -
PlLAC.8Ta3(sMagoTugy | 651550 | 018 0.55 1.60 0.020 0.010 0.38
SM400A, SM490A - ° - - - - - - - A ;
50 <t<80 | 0.20 0.55 1.60 0.020 0.010 0.40
SM400B, SM490B - ° o - - - - - - A
PLACBT36SM20Te) | 95 1=50 | 018 0.55 1.60 0.020 0.010 0.40 0.26
SM400A . . - - - - - - - - -BT36( )
50 <t=80 | 0.20 0.55 1.60 0.020 0.010 0.42 0.27
SN400B, SN490B ° ° o o o o o - - A
PILAC-BT45(SM570TMC) | 12<t<100 | 0.18 0.55 1.60 0.020 0.010 0.44 0.28
SN400C, SN490C ° ° ° ° o ° ° ° ° °
PILAC-BT66(HSA800) | 16<t<80 | 0.20 0.55 3.0 0.015 0.006 0.60 0.30

1) @ = HRANE, A=ERENTE, - = RENEHHERTRE

P ){—T_'\;‘— VEE > , > . .
2) SN400B, SN490BHI/E AR sEEAERE12mmBL L, 120N/mm2LTF Ceq(%) = C-+Mn/B+Si/24-+Ni/A0+Ci/5 -+ Mo/a-+V/14

Pecm(%) = C+Si/30+(Mn+Cu+Cr)/20+Ni/60+Mo/15 + V/10+5B

= SNFRYfERX

s = Ml ERE
: S PSRBT SR AL () VSR, (M, TR - - -
A7E (SN400A) TEATFREB TS EBAI(MER, [BME, TRE) s prameee FERREESE) perarr——y
BEEIREN. 10 F BB AR REER s ERRGEE | AR | L A (Min.) . BT I 4R 5 (Min)
Min.,MPa) (MPa) (Max.%) =& HE % ! EE |F9| A9
B7E (SN400B, 490B) T AT AR EBAL (FTSN400C, SNAGOCHE FBSLUNIES) (Min. MPa))_(MPa) [Max. %) — : -
6<t<16 0.1 =17
R = , e T PILAC-BT33
C#& (SN400C, 490C) TEATREARNNSENERNBREITA RIS EIREE A S0 325 |190—610 | 80 |16 <1t<40| NodA | =21 L 47J@0°C
ASERAIRLR A RSB 40<t<80| No4 |=23
9<t<16 No.1A =15
PILAC-BT36
355 |520~640| 85 |16<t=<40| NoJA | =19 > 47J@0°C
(SM520TMC)
40<t<80| No4 | =21 16<t<80| 25 15
12<t<16 No.5 =19
PILAC-BT45
440  |570~720| 85 |16<t=20| No5 | =26 > 47J@-5°C
SN-A steel (SM570TMC)
SN.B cteel 20<t<80| Nod4 |=20
t<16 No. 5 =15
W SN-C steel PILAC-BT66 °
650~770 |850~950 | 85 [16<t=<20| No.5 | =22 =47) @-5°C
(HSA800)
t > 20 No.4 | =16
Ny
B-H columns with Damper Details of beam-column Connection
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B2 FAHSBI

¥ S RE 44 (HSB, High-performance Steel for Bridge structure)

HEmBRiE

BEESNTRN, R, I, BENESIEH TRARENATR ESTH NN
" LS
Grade EE Bi53 (%, Max.) Ceq Pcm
(mm) C Si Mn P S Cu Cr Ni (%,Max.)| (%, Max.)
HSB500,500L < 100mm 0.18 0.55 1.80 0.020 0.006 0.40 0.20
HSB500W < 100mm 0.18 0.55 1.80 0.020 0.006 |0.10~0.50{0.45~0.75|0.05~0.80| 0.47 0.22
HSB600,600L < 100mm 0.10 0.55 1.80 0.020 0.006 0.42 0.20
HSB6OOW < 100mm 0.10 0.65 1.80 0.020 0.006 |0.10~0.50{0.45~0.75|0.05~0.80| 0.47 0.22
HSB800,800L < 50mm 0.10 0.55 2.20 0.015 0.006 0.55 0.25
HSB8oOW <50mm 0.10 0.65 2.20 0.015 0.10~0.50 |0.45~0.75|0.05~0.80|  0.60 0.27
HSA800 < 60mm 0.20 0.55 3.0 0.015 0.006 0.60 0.30
Ceq(%) = C+Mn/6+Si/24-+Ni/40+Cr/5+Mo/a+V/14
Pcm(%) = C+Si/30+Mn/20-+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B
*L: Low Temperature, W: Weathering
= Wi TERE
( Rifitie R I<EAE)
Grade EE EREE |fhERE HEAHEE (Min) —
(mm) (Min.,MPa) | (MPa) EBE B %

HSB500 t<16 1A =15 = 47J @-5°C
HSB500L t<100 =380 =500 16 <t=<40 1A =19 = 47J @-20°C(Low Temp)
HSB500W t>40 No. 4 =21 = 47J @-5°C

HSB600 t<16 No. 5 =19 = 47J @-5°C
HSB600L t<100 =450 =600 16<t<20 No.5 =26 = 47J @-20°C(Low Temp)
HSB6OOW t>20 No. 4 =20 = 47J @-5°C

HSB800 t<16 No. 5 =15 = 47J @-20°C
HSB8OOL t<50 =690 =800 16<t<20 No. 5 =22 = 47J @-40°C(Low Temp)
HSBBOOW t>20 No. 4 =16 = 47J @-20°C
HSA800 t<60 650~770 [800~950 t<60 No. 4 =16 = 47J @-5°C

EEAESR(Z-RA, %) BERRG -
&S EE ]l Ty BaAE* B HEE
(mm) ®/IME =®/IME (mm)
55490 RN iTEANEE As-Rolled
SM490 BRI TEANE As-Rolled
SM520(B.C) BRI AR As-Rolled(Nor')
PILAC-BT33 1650 E 15 25 TSR YR.Ceq TMCP
PILAC-BT36 1614+ 15 25 TEANEE YR.Ceq TMCP
SN4g0 B 1650 E 15 25 13-100  KS D 0040(ZERH) YR.Ceq Aol
SN490 C 1610 15 %5 16100  KS D 0040(X%5) YR Ceq (B.C Nor)
HSB500 EPIR TSR TMCP
HSB500L EPIR TERANEE TMCP
55540 K EHE TSR As-Rolled
SM570(QT) BRI TEANEE a1
PILAC-BT45 1650 15 25 TEANEE Ceq TMCP
romen BPITE TSR T™CP
o BRI T8 A s T™CP
P'héifgfs 16 < 15 25 T ANIERE YR,Ceq TMCP

= Charpy Test = Weldability

41 41 50~100°C

21J

|

SM520B SM570 HSB
RENEE 0°C -5°C -20°C

30~50°C

TR E

B &

As-rolled TMCP

* More than TMCP 600MPa grade high strength materials must conform y-groove test results.

KS D 0040 &5HRAES IS G 090148
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EN1002545 15 AN
" KRS
f Element (max., %) CEV
Grade C . (Max.,%)
Si Mn P S N Cu Others t=30t
16 <t 16<t<40| 40<t
S235JR 017 017 0.20 1.40 0.035 0.035 0.012 0.55 0.35
S235J0 017 017 017 1.40 0.030 0.030 0.012 0.55 0.35
S235J2 017 017 0.17 1.40 0.025 0.025 0.55 0.35
S275JR 0.21 0.21 0.22 1.50 0.035 0.035 0.012 0.55 0.40
$275J0 0.18 0.18 0.18 - 1.50 0.030 0.030 0.012 | 0.55 0.40
S275J2 0.18 0.18 0.18 0.025 0.025 0.55 0.40
S355JR 0.24 0.24 0.24 0.55 1.60 0.035 0.035 0.012 0.55 0.45
S355J0 0.20 0.20 0.22 0.55 1.60 0.030 0.030 0.012 0.55 0.45
S355J2 0.20 0.20 0.22 0.55 1.60 0.025 0.025 0.55 - 0.45
S355K2 0.20 0.20 0.22 0.55 1.60 0.025 0.025 0.55 0.45
S355NL 0.18 0.18 0.18 0.50 |0.90~1.65| 0.025 0.02 0.015 0.55 Ti,ALV,Nb 0.45
S355ML 0.14 0.14 0.14 0.50 1.60 0.025 0.02 0.015 0.55 Ti,ALV.Nb 0.45
S420ML 0.16 0.16 0.16 0.50 1.70 0.025 0.02 0.025 0.55 |ALNb,Ni,Cr,Ti| 0.45
S450J0 0.20 0.20 0.22 0.55 1.70 0.030 0.030 0.025 0.55 0.47
S460ML 0.16 0.16 0.16 0.60 1.70 0.025 0.02 0.025 0.55 |ALNbNi,Cr,Ti| 0.46
= LAk I RE
( _ B V-RO T EN10025 | BS4360
Crade M at t=16t KEAM (Ly=5.65vS,) 1993 1990
R EAR3RE (Reh)| FAHIERE(Rm) mE METh -
(MPa) (MPa) (°c) W) Position | t<40 | 40<t<63 Grade Grade
S235JR 20 27 S235JR(G1/G2/AR) 40B
L 26 25
$235J0 235 360/510 0 27 S235J0(AR) 40C
T 24 23
S235J2 -20 27 S235J2(G3/G4/AR) 40D
S275JR 20 27 S275JR 43B
L 23 22
S275J0 275 410/560 0 27 S275J0 43C
T 21 20
S275J2 -20 27 S275J2G3/G4 43D
S355JR 20 27 S355JR 50B
$355J0 0 27 L 22 21 S355J0 50C
355 470/630
S355J2 -20 27 T 20 19 S355J2G3/G4 50D
S355K2 -20 40 S355K2G3/G4 50DD
S355NL -50 27 S355NL
355 470/630 T 22 22
S355ML -50 27 S355ML
S420ML 420 520/680 -50 27 T 19 19
S450J0 450 550/720 0 27 L 17 17
S460ML 460 540/720 -50 27 T 17 17

HisEraRIER

f X4 &S EE =%
S10C < 105t
S20C < 100t
it
MigsEta A S30C < 70t —
S40C, S50C < 105t
S40C, S45C, S55C < 200t * ERREIERIEA : < 150t
SCM440 <80t EmELH
EER POSMOLD1 < 70t SALER(NOR
POSMOLD?2 < 80t
= [POSMOLD] ¥R EFH
r p——
" % Max) &
C Si Mn P S (POSMOLD)
POSMOLD1 0.47~0.53 0.15~0.35 0.60~0.90 0.030 0.020
POSCO MOLDBASE
POSMOLD2 0.38~0.43 0.15~0.35 0.60~0.85 0.030 0.020
= [P0S-AG] Zinc Pot $1EFHER
f 5 (%, Max.
s [ ((mm) % Max.)
C Si Mn P S
POS-AG 6~80 0.20 0.05 0.20~0.40 0.010 0.010
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1RSSR E S (POSTEN)

s (LR LR 4=5%
f %43 (%, max) Ceq f 53 (%, Max.) Ceq
s EE(mm hes EE(mm
= (mim) c si Mn P s Cu Cr Others | (%,Max.) = = (mm) c Si Mn P s Cr Others | (%,Max.)
POS-AR320 950 020 | 05 15 0025 | 0015 05 08 056 POSTENS5H 9-17 018 055 16 0.035 0035 | - i 047
1210 Mo, Ni, NiMoV | (t=50)044
] POSTENG0 680 016 | 015-055 | 150 0.030 0025 | 030 Mo,
POS-AR30LC| ¢ (§_107] 018 | 05 14 0025 | 0015 01 08 o 053 Added [T > 50)047
POS-AR400 1250 025 | 05 15 0025 | 0015 i 08 VI gsg POSTENBORE 6~25 012 | 015~055 | 20 0.030 0030 | - TiNb.V 0.45
B Added | Added
POS-ARS00LC| 1250 035 | 05 14 | 0025 | 0015 | O 08 0.65 POSTENGOFW| ~ 6~40 | 008 | 015~055 | 160 0030 | 0030 | 025 | MoV 043
Added
*Ceq(%) : C-+M/6+(Cu+Nil/15+(Cr-+Mo-+V)/5 POSTEN70TM | 10.01~40 | 01 05 28 0025 0.030 No.Ni.Ti.Cr 0.60
Added
POSTENSO 8~70 016 | 015-035 | 120 0.030 0030 |04~0g | CuNiMo 0.60
V Added
POSTENSOTM| 1660 010 0~0.55 22 0.030 0030 | o0g | CuNbNiMo | o0
VTi Added
POSTEN100 10~50 016 | 015035 | 120 0.030 0030 | 04~0g | CWNoBNiMo |24
TiV Added
» Ml i1 POSTEN100TM|  8~70 016 | 015035 | 120 0.030 0030 | 04~0g | CuNDNiCr 0.60
f Mo,TiV Added
R R REEE
Es - - Tihilie MR AE Ceq(%)=C~+Mn/6+Si/24+Ni/40+Cr/5+Mo/4+V/14
RIRSER Min, MPa) AABRMPa) FEEECE) —CUN@-40°CL) (HB) Pem(%)=C-+Si/30-+Mn/20+Cu/20-+ Ni/60+C1/20+Mo/15+V/10+58
AR360LC = 1000 = 1200 =15 = 27(reference) 360~440 180°, r=3.0t Q
» MLk EEE
~ HERER WERER
s EREE | HREE EE BE T AL
(Min.,MPa)l  (MPa) EE K % (°C) )
. t=16 Nod 19 ]
POSTENSSH | 393 | 540(Min.) 1216 o 18 5 49(>124) TMCP
=16 No 4 20
POSTENGO 450 | 590/710 16<1=20 No.4 28 5 47(>121) aQrpar
20 <t No 4 20
\ P2 t<16 No.4 20 B
n (L BS POSTENGORE 450 590/710 ot No. %0 5 47(>121) TMCP
e =16 No.4 18
P s B (mm) POSCO XmkeS POSTENBOFW | 491 | 609/735 16<1=20 No 4 25 10 47120 ar
20<t No.4 19
SSAB (Sweden) HARDOX 400 3~130 POS AR360LC , 6 =t= 16 No.4 1
POSTEN70TM | 550 | 550(Min) 16<t=20 No 4 16 40 10 TMCP
20<t=40 No.4 12
=16 No.4 16
16<1=20 No 4 2
POSTENSO 686 | 785/930 =t=ll e 2 20 36 ar/par
B5<t No.13 16
16<1=20 No.4 16 ]
POSTENSOTM | 690 | 795/930 fotel liod 19 20 36 TMCP
B=t=16 No.4 14
POSTEN100 | 885 | 950/1130 16<1=20 No.4 2 20 27 ar
20<1t<h0 No.4 14
10=t<16 No.d 11
POSTEN100TM | 885 | 950/1130 16<1=20 No.4 16 20 27 TMCP
20<t=35 No13 12
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TMCPH 45154

-A

A FA (3212 FI)TMCP$(Thermo-Mechanical Control Process) {#F{K& &5,
BEELESARE

TMCPRAELLE SRV IBE A, B, #IiE. FIEMREITENLE,

Conventional Process (Normalizing#%)

A A
g B =
| Re-heatin % "
g ’ @;@ ) Austenitizing @
Bl e g cemanaraad /
® Air cooling ® ; =5
! *._Air cooling
As-rolled o
.................... : Normalizing ‘¢ ]
HI£AL0 >
) ) Time
Microstructure Microstructure
SRR N
g
L™ .
5 ) ‘L".é :
coarse F +° fine F +°
F Ferite @ P Pearite =~ @ B Bainite Martensite

* RST: Recrystallization Stop Temperature

TMCP

Bk
Re-heating @

aimegagial

Air cooling T a:xz =
e e TSR IS
> fine F +5
Time

BERLEATEMNARSHRESR, BRRATMCPIREES T,

R

HER () AT ABRRAE =R A . RS TR, FwEEr A,

R EMRE L7 (Ceq FE1K)

600

550

Tensile stygAdths(EPa)

~
&
=

400

Cea (%)

TMCP steel Controlled Rolling Steel

e M )

0.25 03 0.35 0.4
Ceq = (C+Mn/6+Si/24) (%)

AEFIZCeqTREXR

S IR AT S B

0.42

0.40

0.38

0.36

0.34

0.32

0.30

0.28

Normalized.
Steel .
[ ]

| > .
rolllng .
L]

TMCP Steel

v
50 0 50 100 150

BE%CrackBALE e DT HBE.

v

20 30 40

RE(mm)

TR AR LR AR SBRRR AR AT IR

2
3
Absorg}éﬁuﬁ%ﬁ.ﬁrJ )

S L
100
80
60
0 TMCP steel Nommalzed
2
0
250
200
150
100
50
O 4 0 8 60 40 2 0 20
Test temperajyeH (c)
TMCP5 Normalizing B4 EL R
SREENIEEHAZEE EFH
250
200
o
S 150
E:
= TMCP Steel
':E L T S
£ ‘ :
g ' Controlled Rolling Steel
2 50 . 1
< lized
Steel | BEARE kJ/cm)
0 :v :v v
100 200 300 400 500

Heat input (KJ/cm)
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PR ARIEE

[3ge7 8pis

oorl

r o Tl
LLYoE S e
Offshore | Line Pipe | ENES
B2 BE RIRIRIE o ¢} o
REHERX I -
T UOE &R
ik Bhoh®Hig o) o o
ENE Ot o
DWTT(Drop Weight Tear Test)
NRL & 51038 o
it Lamellar Tear(4 ZF ARt o o
Tt B 1 EEIRE o o o
fitHIC HICiX 3 - o o
SSCCE SSCCix3e A A
EmIRE [t TA o o o
Creep#Em Creep 138
I CTOD i3 o o
Deep Notch i3
ESSO 3% (Kca)
R a e 5558 (S-N curve)

BB PIERERFE FRIERE(UST) o) o o
7Y BRERER o ¢} o
fmir S-print

Macro Etchingizt3& A A A
1R IREEE Welding HAZ's Max #EEv
Taper 38
IREFRIE Hardness y-groove
Weld Bead Bend 3% o
HEEALLE PWHT, SR, HF, Nor’ o A @)
0 S
A RIEFRFENRE

M3

» 3k
AIE : 100mm, 360mm or 1,000mm
r X4 Size(mm) XF#/Line Lines%X
Small 34x24 24 12
Medium 49 x 34 16 9
Large 69 x 49 12 6
Special 79x79 8 6
- MAFAE

A FREEHTREEEES +R<
JEIM : Stock Lot#wi5. #5/mP0. B 4RI5. BRVHh4RES. POSCO. 45, BE

= fBtn

gt & [ 4
FH  RRIF/GE

= $WED

X iR
BIN : PS. ARAEARIR, S, POSCO
* S RT AR

PENAT A4S

-
=}
8
5
=
N
(2
=
=
54
3
3
2
=
<
=
=
5}
=
=
=
£
@
&
&
=
@
=
=
S
=
@
=
=
I
S
5
3

€

PC000123-01
POSCO
KR-AH36-TM
30X2438X12000

H.H.I
MADE IN KOREA

PC000123-01 AH36-TM SB00123

}W{ Unit mm
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POSCO {oEIERAH

POSCO AEFIRHISE RS,

FEHTE www.steel-N.com 3T E,

Sample

Sample
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[=7]
N

~
R~F(As-Rolled)

R i‘uaz;}; 1000 | 1500 | 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200 | 2300 | 2400 | 2500 | 2600 | 2700 | 2800 | 2900 | 3000 | 3100 3150 | 3200 | 3300 | 3400 | 3500 | 3600 | 3700 | 3300 | 3900 | 4000 | 4100 4200 | 4300 | 4400 | 4500 | 4600 | 4700 | 4800 | 4900 | 5000 | 5100 | 5200
152

EE ~1499 | ~1599| ~1699| ~1799 | ~1899| ~1999| ~2099 | ~2199 | ~2299| ~2399 | ~2499 | ~2599| ~2699 | ~2799 | ~2899| ~2999 | ~3099 | ~3149 ~3199~3299~3399~3499~3599~3699~3799~3899~3999~4099~4199/~4299 ~4399~4499~4599 ~4699 ~4799~4899~4999~5099 ~5199 ~5300
Length

6=T<17 30m 20,5m | 20.5m| 20.5m | 205m | 20,5m | 20,5m | 20,5m | 20,5m| 20,5m | 20,5m | 20.5m | 20,5m | 20.5m | 20.5m | 20,5m | 20,5m | 20.5m |20 A0 5 A0, 5
T<8 Shpufd be[Discussed 20.5m{20.5m|20.5m|20.5m

T<9 20.5m|20.5m
T<10 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m 25.0m|25.0m|25.0m|25.0m|25.0m|25.0m|25.0m|25.0m|25.0m
T<n1 20.5m 22m | 25.0m 25.0m|25.0m|25.0m|25.0m|(25.0m

T<12 22m | 22m | 22m |25.0m|25.0m
T<13 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m 25.0m|{25.0m|25.0m|25.0m|{25.0m|25.0m|25.0m|25.0m

T<14

T<15

T=<20

T<25
T<26 26MT|26MT

T<27 26MT|26MT
T=78 26MT | 26MT
T=29 26MT|26MT

T<30
T<3
T<32
T<33

T<34
T<35 26MT|26MT

T<36 26MT
T<37 26MT
T<38 26MT
T<39
T<40 26MT
T<a 25.8MT)|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT|25.8MT]|

T<42 25.8MT —

26MT

26MT | 26MT

26MT

26MT

Should be Diseusset

26MT

T<43 25.8MT
T<44 14.6MT | 15.5MT [ 16.4MT 25.8MT
T<45
T=<146 13.5MT 25.8MT
T<47
T<48 25.8MT
T<49 25.8MT
T<50
T<60 14.5MT 14 5MT115.aMT116.3MT 21 aMT 22 5MT 123 5MT 24 aMT| 25.6MT [ 25 6MT | 25.6MT | 25.6MT |25 6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT gBMT25.6|\/|T25.6’\/|T25.6MT25.6MT25.8MT25.6’\/|T25.6'\/|T25.6MTZS,BMTZS.GMTZB.BMT25‘6|\/|T25.BMT25.6'\/|T25.BMT25.6l\/|T25.6MT25.6MT25.6MT25.6MT25.6W
T<70
T<80
T<90 15.3MT | 16.2MT | 21.3MT|22.4MT|23.4MT| 24 5MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT 25.3MT|25.3MT|25.3MT]|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT|25.3MT]|
T<100 15.2MT [15.2MT
T=110
T<120
T<130
T<140
T<150
T<160
T<170
T<180
T<190
T<200

1 100mm BLET mm R N eR fmisy THEBUT SR FNE . SEMik (www.steel-n.com)
"20.5/22/25m": FEREBRAKE “13.5/14.6/15.5/25.6/26MT": F=RE K& E - B[RS TIRBRE 250K E—RY TR EBRE 20Eh

-
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~

R~T(TMCP)

=/

KE
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1000
~1499

1500
~1599

1600
~1699

1700
~1799

1800
~1899

1900
~1999

2000
~2099

2100
~2199

2200
~2299

2300
~2399

2400
~2499

2500
~2599

2600
~2699

2700
~2799

8<T <9 30m

20.5m

20.5m

T<10

20.5m

20.5m

20.5m

20.5m

20.5m

20.5m

20.5m

20.5m

20.5m

25.0m

25.0m

25.0m

25.0m

25.0m

T<1

22.0m

T<12

22.0m

22.0m

22.0m

25.0m

25.0m

12 < T<24

25.0m

25.0m

25.0m

25.0m

25.0m

25.0m

T<25

T<26

T=<21

T<28

T=<29

T<30

T<31

T<32

T=<33

T<34

T<35

T<36

T<37

T<38

Shauldfie Discussed

T=<39

T<40

T=M

T<42

T<43

T<44

14.6MT

15.5MT

16.4MT

T<45

T<46

13.5MT

T<47

T<48

25.8MT

T<49

25.8MT

T=<50

T<60 | 40m

14.5MT

14.5MT

14.5MT

15.4MT

16.3MT

21.4MT

22.5MT

23.5MT

24.4AMT

25.6MT

25.6MT

25.6MT

25.6MT

25.6MT

T=<170

T<80

T=<90

15.3MT

16.2MT

21.3MT

22.4MT

23.4MT

24 3MT

25.3MT

25.3MT

25.3MT

25.3MT

25.3MT

T<100

T<120

1 100mm M L@ ™MAENEE @R
"20.5/22/25m": FFRERARKE “13.5/14.6/15.5/16.4/25.6/26MT": =R KEaE

2800 2900 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 4500
~2899 | ~2999 | ~3099 | ~3199 | ~3299 | ~3399 | ~3499 | ~3599 | ~3699 | ~3799 | ~3899 | ~3999 | ~4099 | ~4199 | ~4499 | ~5300
205m | 20.5m | 20.5m | 20.5m | 20.5m | 20.5m | 20.5m | 20.5m | 20.5m | 20.5m | 20.5m | 20.5m
250m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m
25.0m | 25.0m | 25.0m
25.0m
26MT | 26MT
26MT
26MT
26MT 3
38
26MT | 26MT S
26MT 2
26MT g
26MT "
26MT
25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT
25.8MT
25.8MT
25.8MT
25.8MT
25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT
25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT | 25.3MT
THETITERIANE . £ EMik(www.steel-n.com)
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R~ (Low Temperature Service for Shipbuilding)

4400
~4500

20.0MT

[p———

4300
~4399

20.0MT

[p———

4200
~4299

20.0MT

[p———

4100
~4199

22.0m

F--»

25.0m

20.0MT

3900
~3999

21.0m

F-- >

22.0m

F--»

25.0m

20.0MT

bosoolbossd

3800
~3899

21.0m

F-- >

22.0m

boodd

25.0m

[

20.0MT

Looo

3700
~3799

21.0m

boodd

22.0m

boood

25.0m

[

20.0MT

3600
~3699

21.0m

F-- P

22.0m

F==9

25.0m

[p———

v
20.0MT

Lo o

3400
~3599

21.0m

F-- >

22.0m

F--»

25.0m

[pE———

20.0MT

[E———

3150
~3399

21.0m

boodd

22.0m

boodd

25.0m

[y

20.0MT

Lo oo

3000
~3149

21.0m

boodd

22.0m

boodd

25.0m

Lo oo

20.0MT

Looo

2800
~2999

21.0m

F-- P

22.0m

==

25.0m

[p———

I EEREP P - - >

20.0MT

2700
~2799

22.0m

boodd

22.0m

boood

25.0m

-
y
20.0MT
T
y

2600
~2699

22.0m

boodd

22.0m

boodd

25.0m

-
20.0MT
T

2500
~2599

22.0m

F-- P

22.0m

F==9

25.0m

2300
~2499

22.0m

F-- >

22.0m

F--»

25.0m

2200
~2299

22.0m

boodd

22.0m

boodd

25.0m

1900
~2199

21.0m

boodd

22.0m

boodd

25.0m

1800
~1899

21.0m

22.0m

25.0m

12.7MT

1700
~1799

21.0m

22.0m

25.0m

12MT

1600
~1699

21.0m

22.0m

25.0m

11.2MT

1500
~1599

21.0m

22.0m

25.0m

11.2MT

1000
~1499

=/
KE

3.0m

i
=g

6=T<7

T<8

T<9

T<10

T<n

T<12

T<25

T<26

T<27

T<28

T<29

T<30

T<3

T<32

T<33

T<34

T<35
T<36
T<37
T<38
T<39
T<40

- B RSITHERRE 250/ E—RYTHERE 20
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e N
R~ (Normalizing)

=/ 1000 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3100 3150 3200 3300 3400 3500 3600 3700 3800 4000 4100 4200 4400 4500
K<E | ~1499 | ~1599 | ~1699 | ~1799 | ~1899 | ~1999 | ~2099 | ~2199 | ~2299 | ~2399 | ~2499 | ~2599 | ~2699 | ~2799 ~2899 | ~2999 | ~3149 | ~3199 | ~3299 | ~3399 | ~3499 | ~3599 | ~3699 | ~3799 | ~3899 | ~4099 | ~4199 | ~4399 | ~4499 | ~5300

[ Sizing Design Section |

m
ot o

6<T<7| 30m | 203m | 20.3m | 20.3m | 20.3m | 20.3m | 20.3m | 20.3m | 20.3m | 20.3m | 20.3m | 20.3m | 20.3m | 20.3m | 20.3m 20.3m | 20.3m | 20.3m 1 20.3m | 20.3m | 20.3m
71<T<8 1 I o 20.3m | 20.3m | 20.3m | 20.3m
8=<T<9| ' | 0 o | v | o | ] o
T<10

T<1

Ll
1
1
1
]

20.3m

221m | 220m | 220m | 220m | 220m | 221m 22.1m 22.1m 221m | 221m

T<12 221m | 221m | 220m | 22.1m
25.0m | 250m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m 250m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m | 25.0m

26.0MT

12 < T<27

T<28
T<29
T<30
T<31
T<32
T<33
T<34
T<35
T=<36
T<37
T<38
T<39
T<40
T<#
T<42
T<43
T<44

26.0MT

26.0MT

26.0MT

26.0MT

26.0MT

26.0MT

26.0MT

26.0MT

26.0MT

26.0MT

26.0MT

26.0MT

Shotld-be fliscussed

26.0MT

25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT | 25.8MT

25.8MT

T=<45
T=<46
T=<47
T<48
T=<49
T<50
T=<60 13.5MT
T<170
T=<80
T<90
T<100
T<120 1

[ 100mm M EF=@RMRIEA SRS TAEBUTEFIANE. £ Wik(www.steel-n.com)
"20.3/22.1m": FEBRAKE "13.5/15.2/16.1/17.1/18.0/19.0/20.0MT": IRz KB E - B ST ERE 25008 — R 15 &R E 20t it

25.8MT

25.8MT

25.8MT

15.2MT | 15.2MT | 161MT | 16.3MT | 21.4MT | 22.5MT | 23.5MT | 24.AMT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT | 25.6MT
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R~F(QT/DQT/NT)

Width Min.
Thickness| Length

1000
~1499

1500
~1599

1600
~1699

1700
~1799

1800
~1899

1900
~1999

2000
~2099

2100
~2199

2200
~2299

2300
~2399

2400
~2499

2500
~2599

2600
~2699

2700
~2799

9<T<10| 3.0m

18.0m

18.0m

18.0m

18.0m

18.0m

18.0m

18.0m

18.0m

18.0m

18.0m

18.0m

20.0m

20.0m

20.0m

T

<n

20.0m

20.0m

20.0m

20.0m

20.0m

20.0m

20.0m

22.1m

22.1m

22.1m

22.1m

22.1m

22.1m

T

<12

22.1m

22.1m

22.1m

22.1m

22.1m

22.1m

22.1m

12 < T<15

20.3m

15 <T<20

20 <T<27

Should be|Diseussed

11.2MT

12.0MT

12.7MT

13.5MT

13.5MT

14.3MT

15.2MT

16.3MT

16.3MT

16.3MT

19.5MT

19.5MT

19.5MT

19.5MT

19.5MT

19.5MT

-

<60

60

<T<80

-

"18/20/22.1m": FFERERAKE "11.2/12.0/12.7/13.5/14.3/15.2/16.3/19.5MT": F* R KBRE

QT Section | DQT/NT Section [ ] NT Section |
2800 2900 3100 3150 3200 3300 3400 3500 3600 3700 3800 4000 4100 4200 4400 4500
~2899 | ~2999 | ~3149 | ~3199 | ~3299 | ~3399 | ~3499 | ~3599 | ~3699 | ~3799 | ~3899 | ~4099 | ~4199 | ~4399 | ~4499 | ~5300
20.0m } 20.0m | 20.0m | 20.0m | 20.0m | 20.0m | 20.0m | 20.0m | 20.0m | 20.0m | 20.0m }
221m | 22Am | 221m | 22Am § 22dm | 220m | 220m | 220m | 22im | 221m | 221m ;
I '
| 1
- mE Em mE m EE M mE mm AR Em mm mm AR Em mE Em AR Em mm Em Am = L, R S - —
1 220m | 221m | 220m | 221m
20.0MT | 20.0MT
20.0MT 20.0MT
20.0MT
20.0MT
20.0MT
20.0MT
20.0MT
20.0MT
20.0MT
20.0MT
20.0MT | 20.0MT
20.0MT
20.0MT
19.5MT | 19.5MT | 19.5MT | 19.5MT | 19.5MT | 19.5MT | 19.5MT | 19.5MT | 19.5MT | 19.5MT | 19.5MT | 19.5MT | 19.5MT | 19.5MT | 19.5MT | 19.5MT
I-“-' ------------- '--'-'llF-"-' -------------------------------------
1 1
Tt i
1
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POSCO U—Z P —E Ot AR
@ POSCO ;ZIMEEEA

f POSCO-China Beijing +86-10-5166-6677
Shanghai +86-21-6091-2788(ext200) I S
Qingdao +86-532-8683-8362
Guangzhou +86-2-3891-1630
POSCO-CDPPC Dalian +86-411-3911-3601 1
POSCO-Asia Hongkong +852-9469-4546 o
POSCO-Japan Osaka +81-6-6214-1622 P "
Tokyo +81-3-3546-1234
Nagoya +81-52-219-9231
POSCO-America New Jersey +201-585-3064
POSCO Southasia Bangkok +66-2-654-3600
Jakarta +62-21-3000-3809

+603-2260-3226 )

Kuala Lumpur

Sajeld 1991S 09S0d

~
w

BT RIERNRBETITENESENE

Delhi +91-12-4476-7500
Chennai +91-98400-50545
Hanoi +84-4-3771-3208 > -
. N
® POSCO SBIMIAR h
4 EU +49-211-435-300 b
Prague +420-246-088-360 \
Dubai +971-4-221-8280
Cairo +20-2-2750-7436 Y/
Rio de Janeiro +55-21-2543-6132
Houston +1-713-979-3946
THRE  BORBRZS
BOBHEBERARN
(" Poscorpss +82-2-3469-6214 © # XIS AZIETE(CNF)
Daewoo International +82-2-759-2847, 2312 rﬂ'l_!lZ FEHO FRAREIHA BRARATAS (DWT-base)
Samsung Corporation +82-2-2145-3280 HE K. i, BB RaRt 35 Tt
Hyosung +82-2-707-8631 SN KR, TR, BEE % B 2~3 T
SK Networks +82-70-7800-2325 KA TR SUF v, K kS 1~3%/B 25~30 T
Hyundai Corporation +82-2:330-1677 AT RUNAFvV RS, LYRS, FIVH0% | 2R/ABH.TA) 20~30 FIf
GS Global +82-2-2005-5202 R HHT—k RIN(% 1R%/B(T8) 20~30 Fi
LG International Corp. +82-2:3773-5417 e DI SAVF Ly o 1%/B( L) 40~50 T
Trans-Pacific Resource LTd. +82-2-773-9210(209) =5 Tl By N—s 1%/B(H4a) 40~50 FI
Yoosung Corp. +82-2:756-6573 R TUTUPIOATILR 2R/B( L. ) 40~50 F
KS International +82-2-551-2803 TIL RIS, TSIV
Steel N People +82-2-508-5157 BEBORENAY, ASHETEDE
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B/REFITIREEX Teheran-ro 440
POSCORI
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Global Technical Center

FEIE +82-2-3457-1586, 0740
f£H +82-2-3457-1980

VN

FRigA6E Hmm EX R 6261
fiB4R) 790-300

HIiE +82-54-220-0114

& +82-54-220-6000

POSCOHD

BE/RISAIRTIREX Teheran-ro 440
Hik4R) 135-777

1% +82-2-3457-0114

f£E +82-2-3457-6000
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fiB4R) 790-785

BIiE +82-54-220-0114

& +82-54-220-6000
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BIi% +82-61-790-0114
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