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Development of Corrosion Resistant Steels for Cargo Oil Tank of Crude
Oil Tankers “JFE-SIP™-0T1, OT2”
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Abstract:

JFE Steel has developed corrosion resistant steels for bottom plate “JFE-SIP™-OT1” and upper deck “JFE-SIP™-
OT2” for the cargo oil tanks of crude oil tankers. Protective corrosion products formed by the action of alloying
elements reduced the pitting corrosion in bottom plates and the general corrosion of upper decks of the cargo oil
tanks. In the actual bottom plate of the cargo oil tanks, the developed steel showed excellent corrosion resistance.
The developed corrosion resistant steel for bottom plates satisfies corrosion resistance criterion of IMO regulations
and mechanical properties of AH/DH 32/36 grades and Z35. The developed corrosion resistant steel for upper decks
satisfies corrosion resistance criterion of IMO regulations and mechanical properties of AH/DH/EH 32/36/40 grades
and Z35. The application of those corrosion resistant steels is expected to contribute to the improvement of the safety

of crude oil tankers at low life cycle costs by omitting painting in construction and maintenance.
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Welding method: SAW

Welding consumables:
US-36( X 3)/PF-155E/RR-2/RF-1*

Welding method: GMAW

Welding consumables:
DW-50JST*
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SAW: Submerged arc welding
GMAW: Gas metal arc welding
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Photo1 Cross section view of welded joints of JFE-SIP™.OT1
after corrosion test of immersion in hydrochloric acid
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Table 1 Mechanical properties of base metal of

JFESSIP™.0T1
. Through
Tensile property Charrp:)y ;I;pam thickness
(Direction : T) property tensile
(Direction : L)
property

yp | 1S | EI .
oMb (Mpay| 0| VE2@ | RA(H

73
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70,74,76)

Spec. - 490 |4 > =35
(DH36-235) | =3 | _620 =20 =3 |(Rach=25)

%2 JFESIPP-OT1 OREFHmaE IS
Table 2 Mechanical properties of welded joint of
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Tensile Charpy impact
Welding property property
method | TS (MPa) Face, vEo (J)
Start|End | WM | FL | FL+2 mm
FCB,
JF£Z§£§;5§FI Heat input | 548 | 557 | 116 |107| 187
: 26 kJ/mm
Spec. (DH36) =490 =34
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Welding method: SAW
Welding consumables:
US-36( % 3)/PF-I55E/RR-2/RF-1*

Welding method: GMAW
Welding consumables:
DW-50JSTB*

SAW: Submerged arc welding
GMAW: Gas metal arc welding

*Kobe Steel, Ltd.
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Photo 2 Cross section view of welded joints of JFE-SIP™.OT1
after simulated corrosion test
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Table 3 Mechanical properties of base metal of

JFESSIP™.0T2
. Through
Tensile property Charrr:)y ;I;pam thickness
(Direction : T) (DiI; ecfionY L) tensile
’ property
YP | TS | El ,
(MPa) | (MPa)| (%) VE-40(J) RA (%)
JFE-SIP-OT2 76 (Each
(40 mm") 460 | 544 | 26 353 80.72.77)
Spec. > 510 1o > =35
(EH40-235) | =30 Zes0 1= =¥ (Rach=25)
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Table 4 Mechanical properties of welded joint of

JFESIP™.0T2
Tensile Charpy impact
Welding property property
method | TS (MPa) Face, vVE-20 (J)
Start |[End| WM | FL | FL +2 mm
FCB,
JFiﬁfii;%TZ Heat input | 548 | 556 | 111 |99 | 117
: 26 kJ/mm
Spec. (EH40) =510 =39

ARENE, M, BEBTFY LI, EH40 2L — F ok A
L TORMMFELY T MRS 5. 272, ERCAER
FKIWRT B YWREA G EARRICEB LT HWLRD fE
ERLTEY, Mo X777HICHENTV S,

4. MREGSESIAR

K3, NKhko32, ABSfififk, DNV GL ik,
BV il 7z MR OAGE S NEXKETE L T\ 2 JEAR A i
fr#f JFE-SIP-OT1 13, [AH32-RCBJ, DH32-RCBJ, [AH36-
RCBJ, DH36-RCB] D ik #lH& i1 8w T, RAKE
50 mm, Z35 DAEAFREIF T2, 7z, EAHIH & JFE-
SIP-OT2 (%, AH32-RCUJ, TDH32-RCUJ, EH32-RCU,
FAH36-RCUJ, 'DH36-RCUJ, EH36-RCUJ, AH40-RCU,
[DH40-RCUJ, EH40-RCUJ DfR#IRSIZE VT, A
JE 40 mm, Z35 DERZETV S, S50, JiIEH~D
TSN RO AR D ZHIR L TWv 5,

5. JFE-SIP®-OT1,0T2 DEENZ T 1 v b

JFESIP-OT1 % COT EM I T 5 2 ¥ TILEZ KIEIC
Hilc &, %7z JFESIP-OT2 % COT EMHRICEH T3 22T
EHEBE Y KIFIKRT S 2, SRz IMO A M S
LCWw3709 COTIEME L U Bl e skt s, JFilx
A —EERF OB A 2 R FB XU TR FRET

%, BEMifE DL, HiE THOMRLIC X 2 K v 2 B o K
WCHETE B, 2, WY ¢ b IC T MRt 2
el L, FrCits x 7 7 7 HIc@BN w3 7:9, COT M
A CHRIEST AN B HRIE ] & 320 F % VAR & ] T HEC
527, MAT, MR LY, WERFICHRET 2 MR
EHLEY (VOC: Volatile Organic Compounds) HEHE O
HIEDS R T & 5,

JEARDIERERBE DA, it EH 3 B AR i P 25
boTHEH, MK LR Lf@%ﬁé%@@@%k%
DOEFEIFEDEC R0, 8 LB MRESIHR T
%

F1z, BHICOWTE, WHIEREO ST TO®RYE THARE
bz & 2 A\l ettom B, ERRK E TR THEETTS
BROBILEGET 7 7 DATEL e Lo TFE L FEIT b b,
3o, BEREh kwfmﬁﬁti rHAGDbEBL Y
LA[ETH Y, 220G, BHBEHT cLME®EIISs
WKHET3vEZR Bnéo

DL E» &, JFE-SIP-OTY, OT2 13, WESo&EI{b=—R "D
Exhomh, LS4 7942 vaR FCHEBZS -0
LM FICES TS, S OICHIERREGRSICL REE
Y 2R THB VR B,

6. HDHYIC

J53h 52 > A — T & > 2 JEAR AN 8 TJFE-SIP-OT1) 8
& O FARBI S [JFE-SIP-0T2) %#BA%E L7z, BASEM O
REFEELIFIC 2 e 5,

(L PAFEdIE, BRICEOMEHIC & ) IREED BB
PR L, COTEMDILEE L T COT Ltk 2msE
BEET 2,

(2) %fift COT M T, BAFMIZENIMILAMREL KL,
FiE 2 B T 5 S OFLEFAERR P AR L 72,

(3) PHAFEHAIZ IMO HELUEITE A U, JECHR i B8 13 B2 it
£ty AH/DH 32/36-235 OBMIRHEZ, RIS
i3 BT ot &M ¥ AH/DH/EH 32/36/40-Z35 O Fk
RHE 2 e T 5,

(@) BAFESNE, 2 < OB L RREZIT T2, &
TSR O FHARGE b ZBEIR L T\ 5,

(5) BAFEMOBAIC LY, oz rtn b, BEcED
% a2 R TR, VOC HEHEEI v - 7ok 4
BT 4w FDHIRFTE B,

HEF

i COT AEIL, MRS =D THIIc & V17D
Nz DThHY, BIRSAICERCES# L 5,

JFE $#R No. 46 (2020 4£ 8 H)



B & > —fifil 2 > 2 A (JFE-SIP®-0T1, 0T2) %

BEXH CERYY L BEICES] TR AL AAERE, 2001, P 10.
D iz > =0 an— a v 2EH O M EREE—. T PASFEEREN FEA . TR 30 g ERL S RIARE SGIRRPER
2002-03, HAEMIZE 2. 5 242 IE. FE MR b2 R T2 20— i B CRFTH
2) SOLAS Chapter II-I, Part A-1, Reg. 3-11, as amended by resolution MSC. 6260756) J.

291 (87), APPENDIX, Test Procedures for Qualification of Corrosion
Resistant Steel for Cargo Tanks in Crude Oil Tankers.

3) WA, FORAZ, PRHEE & oh =& > 2 Fi & [JFE-
SIP-OTJ. JFE . 2007, no. 18, p. 53-56.

4) JEMH % > h — (it fr JFE-SIPOTL. JFE £:#. 2014, no. 33, p. 67-
68.

5) TIACS UI SC 258, For Application of Regulation 3-11, Part A-1, Chapter
II-I of the SOLAS Convention (Corrosion Protection of Cargo Oil Tanks
of Crude Oil Tankers), adopted by Resolution MSC. 289 (87) The
Performance Standard for Alternative Means of Corrosion Protection
for Cargo Oil Tanks of Crude Oil Tankers.

6) LABIR. ERRAECRT 2 RIDOFHERR ¢ 2 OGS, ThhEs

JFE £} No. 46 (2020 4 8 1) — -
Copyright © 2020 JFE Steel Corporation. All Rights Reserved. ZXfE iz


https://www.jfe-steel.co.jp/research/giho/018/pdf/018-11.pdf
https://www.jfe-steel.co.jp/research/giho/018/pdf/018-11.pdf
https://www.jfe-steel.co.jp/research/giho/033/pdf/033-14.pdf
https://www.jfe-steel.co.jp/research/giho/033/pdf/033-14.pdf

