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1. THEE#H(RB2h—ZBEKE)
NSGP® : Nippon Steel & Sumitomo Metal Green Protect

2. IHRF# (RFRFEE, RASRERFIER L)

FCA® : Fatigue Crack Arrester

3. THEtEm iR
(et IRIGIBE LS EIC@ N - 8H)

Notes: "NSGP"and “FCA” are a registered trademark or trademark of Nippon Steel & Sumitomo
Metal Corporation in Japan and other countries.
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Pitting Corrosion
in Cargo Oil Tanks
Max.10mm/2.5year
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1. EfR AR 2 (NSGP-1)
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Condition
NaCl 10 mass% 5
0.85 :
2 : pH ; e
Solution Adjusted by HCI solution ’ ' =4 -
Amount| 20 ml/em” or more S—~———7 é—
Change Every 24 hr. / ' U 3
Ges scwm | | imEpmI  E
Temperature 30°C 7 waterbath | S
Size 25x60x5 mm Specimen -
PEESHIEn| SvEiee e O Stery PEper (wﬂ:;fm) £ Criterion for corrosion resistant steel
Repeat N=5 = 1
Duration 72 hr. 10%%aCl ag, =
Immersion Dipping specimen (659 0

Conventional Steel Developed Steel

A HBESEE

NIPPON STEEL & SUMITOMO METAL




1. E 4R AN EH (NSGP-1)

NSGP-1 DR : e m oIS B ERELTEY . IACSD
L BMDOEHEEEER

A typical example of chemical composition of AH32 (mass%)

C Si Mn P S Al Ti | Ceq
NSGP®-1 |0.124 meets IACS Standard (including all ally elements) 0.331
wexsE (AaH32) [ 0.140]| 0.20 1.09 | 0.018| 0.006| 0.031] 0.014 0.322
IACS Standard|= 0.1§ = 0.5| 0.9~ 1.6|=0.035|=0.035|= 0.0 = 0.03 = 0.36
NSGP®-1 (X
FHBEED/ON\DZFZEMNLT
WMELGEERTDHEAENET
EOMEMEZHFELI LIS
|
BEFORIMEEIEXRMERSE
HBa#EEE
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Pit Depth at 2nd Dock (5years) mm

o
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R ZENEE U —
Pit Depth at 1st Dock (2.3years) mm ARDERMNLEFSCEAERINTEY . —2)
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1.EHRANEHH (NSGP-1)
EMEHEREEE3) : VLCCTOH#ER

25FRBEBEBDGE:
EXSAMMD LB EL

3500 '
Conventional steels

; TR % 3000 /—\
Photo 1 Newly built VLCC ‘TENJUN using the developed iy / \
steel E 2500
£
: /
g 2000 /
o
€ 1500
[ The developed steel without painted: Inspection area ] é
= 1000
b &
PO 2
ErE Tl 5 ZERO

#P-Port side tank, C:Center tank, S:Starboard side tazk TENJUN (2.5y)  VLCC-1(2.3y) VLCC-2 (2.3y)
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2. ERRAM B (NSGP-2)
BEBWE . 2HER

*maximum corrosion rate > 0.1mm/y
- cost of repair painting, repainting

‘general corrosion ‘

Upper Deck

—10mm

Bottom

*maximum pitting rate > 4mm/y

“pits initiate at defects of paint film ‘ pitting corrosion

. B SEE
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2. LR AMEH (NSGP-2)
BEDASL—a e (ERR)

gas outlet f* gas inlet :— _____ <Test condiions > ;
| Temperature |

: 50°C(20 h)<25°C (4h) ;

7 /w | [cyclic wet & dry condition] |

> | |

specimens : Gas’ :

1 [A]13%CO0,-5%0,-0.01%S0, !

NaGl | 4 bal.N,, (simulated inert '

%l solution | -bal.N, (simulated inert gas) |

| I

[B]simulated inert gas + 0.2%H,S

* Gas A and B are blew alternately every 2 weeks

A HBESEE
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2 .t Hik AR 2# (NSGP-2)
NSGP-20) /& B s ER e R

Upper deck
0.07
0.06 + Conventional
Steel
0.05 o
0.04 pd

0.03

0.02 NSGP-2
0.01 |

Average corrosion loss (mm)

o

0O 20 40 60 80 100 120
Test duration (days)
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2 . BRI B (NSGP-2)
NSGP-20) = fin &t Ex (xE A& B )

Aframax—1

Upper deck

—
N-No.z
~ /

Applied to No.2 and No.3 COT for trial

MBS
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2. LR AMEH (NSGP-2)
Aframax-1 | SXESFER D (FR@L 2.5, 55F)

‘c 0.8

| Aframax-1 Upper deck

o
\l

0.6 | 0O

05 + Conventional .-~
Steel ’

04 |
03 |
02 [ .
01 + .=
00—+ .+

0 1 2 3 4 5 6

Test duration (years)

Pmm/25years

Average corrosion loss (mm

Corrosion rate of developed steel = 0.08 ram/y
(2mm/25years)
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2 . iR AR EH (NSGP-2)
EMRATOREZFAER (YVik—I)

Test coupon for upper deck

Grinded VWV ) 5 5
n Grinded (VWVV )
O
Epoxy painted S ©
+ / | Conventional
Silicon coated O S : steel ©
O . CorrOSion O
''''''''''''''''' resistant
o steel o Weld bead
O O
ANN

‘ B SEE
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2 .t Hik AR 2# (NSGP-2)
VLCC-2 SHERFERO

0w 1.2
3 VLCC-2 2.5 years
c 1 F
QO
3
=08 _
S S
2,06 | 2
S 5
(D) >
= 04 r 5 g
rs) 1o
002 t Z
I
o

O 1

No.2 COT No.4 COT

Corrosion loss : about 60% of conventional steel
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1. THEE# (RE2H—ZBERE)
NSGP® : Nippon Steel & Sumitomo Metal Green Protect

2. TiFHE 7 &8 (R F9E F7 58

., RAHESRE,

FCA® : Fatigue Crack Arrester

3. THETEmER
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Non load carrymg type crucnform welded joints 1000

E \ .‘ 0'max350MPa

€ 130 8\“*/“‘“ — =y P
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i | | ERERscngmer | -
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Number Of cyCIes to failure, Nf Cl aS S N K DNV 11(?E+04‘ . Hl‘ ‘EH+05‘ | 1.E+06 1.E+07 1.E+08

— Number of cycles
nc: 500 I I A I ||||“ 1000 — HW.‘ :;‘_‘,‘:‘O‘lesign‘ .
Z Fatigue design curve || FCA design [l——Fcadesignm=35/

= ~— ':

b 300 N | FCA-W - s /
< \\ % : \S\

S 3 f | HI

2 ~~"'~-. 5 100 <

\ ] ~ ™~

~ 100 NS 8 / i =

S 80 - hazt @ T~ T
*; Conventional steel 2plate T
< 60 YP310~460N/mm ~ {'F design

(=] N

2. LI T T '

@ 40 ) 3 rs gl 8 10 L[ LT
E 10 10 10 10 10 1.E+04 1.E+05 1.E+06 1.E+07 1.E+08

Number of cycles to failure Number of cycles
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FCAfiZ @R L =M ICIXFR OMSZEERLEZIDOHY,
RARICE R Ml e ICE' B,

EE MBINKEBOA MMEFRIEICH TR EHEFZREHFZTH)
PR MBIVEFANGRBRFSIAEZ N, MO S nfEZEEEA
WR =HEMTFE)BREED/NILIFY)T—

[y D94 XF L5 Bk %188, 548k

NIPPON KAIJI KYOKAT rwomeser s2e0e30
PROVISIONAL
CERTIFICATE OF CLASSIFICATION

Rip'y Neme SOUTHESN VIS Classification Rmber 042590

Megiarared Grozs Toonsge W4, 540 fictnl Mmber 40-T)

Oewar Fals Vint Rasbontion KA

Fare of  y— Flag Pevwmmam Koo Bullt Septeshar 2004
Moglstry

Sxiider Witowi Segiomering & Shipullding Co. L4 Ohlbe Serke

Pwre Rullt lchliace, Jepws

§ IS IO CERTIFY THAT the sbore ship Mving bava avrvaysd for
g on T Septesbes 2004 i socsvdawce with the Society's Swles
asd Begulations and repartwd by the Sarveyors te ba fit for clavsificarion
Ats Doon mtared provisisvally {4 the Classification fepistor with zhe wades
weatisond Clasaiffoation Charactar(e).

CIBSITIEATIEF, WS Gats carsive) 8y
L

(Btratiesnd far ety carge izating where Inld 2ae 24,8 63 sy be
LALS -ty

Fatige orack arrestor soplied ta Mleh comars of all cergo Walde wed
2ilgs heopar hruskie of Mo d awpe WD)

complionce with the Ssciety’s Sules eod Regulations Nower:
501 become ixralid opon Sssaence of the CONSIFICATE OF (LASSIRICATION

Mhis Cortificate Ja walid wntil & February 3005 sobJect co continvnd
! ar, the gertificate

¥IPPON TATJT KYOEAT
1

LSO IR

Guveral Mepignr

Descriptive
empty)

bilge hopper knuckle of No.4 cargo hold)

(Strengthened for heavy cargo loading where hold nos. 2,4,6 & 8 may be
Note (s) :
(Fatigue crack arrestor applied to hatch corners of all cargo holds and

© 2014 NIPPON STEEL & SUMITOMO METAL CORPORATION All Rights Reserved.
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1. THEE# (RE2H—ZBERE)
NSGP® : Nippon Steel & Sumitomo Metal Green Protect

2. IR 8l (9% 77 58

2, RAHESRE,

FCA® : Fatigue Crack Arrester

3. MTHETEm iR
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