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To improve the cruising range of ship and to reduce the building cost of ship,
recently the use ratio of high tensile steel is becoming higher.

The weldability and workability of high tensile strength steel have been
improved drastically by introducing the TMCP (Thermo-Mechanical Control
Process) into the production of steel plates.

The TMCP plates have already been incorporated into standards of major
classification societies.

JFE started the operation of the On-line Accelerated Cooling system (OLAC™) at
Fukuyama Plate Mill in 1980, the first in the world. This device was replaced by
the state-of-the-art Super-OLAC™ in 1998.

Thus JFE has been leading company of TMCP technology.

“OLAC","Super-OLAC",” ARRESTEX",”SAFEED","SIP"”,”"EWEL" are registered trademarks of
JFE Steel Corporation in Japan.
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West Japan Works

Kurashiki Plate Mill | W:5300mm 18.0Kt/M
Fukuyama Plate Mill[ W:4500mm 17.0Kt/M

East Japan Works
Keihin Plate Mill | W:5300mm 15.0Kt/M
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Ladle Refining:
Degassing etc
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TMCP Heat treatment
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Super-OLAC™ is a leading-edge TMCP technology, .G,OOd reduct.lfm of ca.rbon equlvalent. Of,fffrs
i . " high weldability and improves the reliability
and offers a higher cooling rate than conventional
of structures.
IITMCP is also effective for thick plates.

cooling systems.

Fabrication‘Benefits'by TMCP:Steel Plate
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Remarkable relaxation or elimination of preheating

Improve the working environment for operators

Great saving fabrication cost

Elimination of preheating reduces the fabrication cost by 30% in the case of spherical tank.

Reliable welded joint
Almost no additional repair welding even without preheating

High heat input welding

Major reduction of welding pass

Far lower welding cost

Much shorter fabrication time

In case of VLCC ship construction, for example, using TMCP plates reduces the construction time by 10%.



ARRESTEX™

ARRESTEX™ prevent to propagation of; brittle crack by its excellent crack arrest
properties.

The structure of container ship and the location to apply ARRESTEX™

Hatch side coaming

W Electro gas welding
Il CO, arc welding

N
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} ) Large scale arrest \
Photo. : KANRIN, Bulletin of the Japan Society of specimen position Strength deck
Naval Architects and Ocean Engineers, 73 (2017). L ~  [ARRESTEX™]

Feature of ARRESTEX™

® The brittle crack arrest toughness “Kca” at -10°C is equal to 6000N/mm®? or more.
® Strength, Properties of weld joint and Weldability are equivalent to conventional steel.
® ARRESTEX™ is strong enough to prevent the propagation of brittle crack.

@ Classification societies have given JFE Steel material approvals in accordance with IACS rule.

Large scale arrest test results
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Conventional steel plate (Kca<6000N/mm??2)

ARRESTEX™ (Kca=6000N/mm?? ]



SAFEED™

SAFEED™is able to reduce the damage risk from collision without changing

hull structure:

SAFEED™ has a highly
excellent elongation by The tensile test property of SAFEED™
optimum condition of i JM
TMCP process. i.e. COnventlonaLstiel SAFEED
Controlled rolling , _ N -
accelerated cooling. e/ N\ \\\\
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Advantage of application

® The risk of brake of ship body can be reduced.
The leak of ship and cargo can be prevented or mitigated.

@ Weldability is equal to conventional steel.
e |t is not necessary to change a design and structure of ship, except for application of SAFEED™
® SAFEED™ can make the value and price of ship higher.

® Class NK give a ship the notation for the increasing of the safety.
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JFE-SIP™-0OT1,0T2

JFE-SIP™-0T1, OT2 have excellent Corrosion Resistance for severe Cargo Oil Tank

environment of Crude Oil Tanker. OT1 is for. bottom plate, OT2 is for upper deck.

Corrosion Prevention mechanism

JFE-SIP™-0T2
Corrosive factor (S04, HSOs, HS")
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Feature of JFE-SIP™-OT1, OT2

® The number of pits of 4mm or more in depth is extremely small (OT1).
® General corrosion loss is significantly suppressed (OT2).

® JFE-SIP™-OT1, OT2 are satisfied with IMO regulation.
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Benefit of JFE-SIP™-OT1, OT2

On stocks:

* Not need coating management

On service:

* Reduce recoating cost

* Reduce repair work period

* Suppress penetration of pit from cargo oil tank to ballast tank (OT1)

* Improve human safety by no recoating work at deck back (0T2)

* Not need backside burning care of coating due to fire construction on deck (0T2)



JFE-SIP™-BT

Corrosion of WBT
* Severe corrosive environment of seawater

* Deterioration of coating

* Need of repair (recoating, exchange of steel)
* Require a great cost

WBT: Water Ballast Tank

New Technology

« Develop the corrosion resistant steel (JFE-SIP™-BT)
which enhance coating durability

* Protective rust layer formed by the alloying
element in JFE-SIP™-BT steel

* Suppress corrosion and coating deterioration

Conventional Steel

JFE-SIP™-BT

ating deterioration

Coating deterioration from coating scribe 10mm
Laboratory corrosion test

JFE-SIP™-CC

Corrosion of WBT

Effects of SIP™ in actual WBT

» Deterioration length of JFE-SIP™-BT was reduced to
70% of conventional steel

* Average recoating time of JFE-SIP™-BT is expected
to be 25yrs or more

Evaluation part : Edge of
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Coating deterioration behavior of ship using JFE-SIP™-BT

In cargo hold, dilute sulfuric acid derived from sulfur in coal corrodes steel severely

2,

Cargo hold
(Coal)

Cross-section
of coal carrier

Corrosion of coal carrier cargo hold

Corrosion by dilute sulfuric acid derived from coal

@ Extension of life-span of steel (more than twice)
Reduction of maintenance cost of coal carriers.

e In the actual environment of cargo hold, good corrosion resistance of JFE-SIP™-CC was confirmed.
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JFE-EWEL™

Excellent HAZ toughness under high heat input welding.

Super-OLAC™

Technology
for controlling
HAZ grain size

Improvement
of toughness
of HAZ matrix

Technology
for controlling
HAZ microstructure

Various thickness profiles of LP plates

Uni-directional LP plate (LP1)

| -

Bi-directional LP plate (LP3)

- -

Uni-directional 2-step LP plate (LP7)

.

Typical application of LP plate for shipbuilding
Use of LP plates enables further reductions in weight
and in the number of joints.

1 0

Conventional LP plate
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EWEL™ is composed of three independent technologies
based on Super-OLAC™. One of them produces finer
austenite grains at the peak temperature of welding,
one changes the brittle coarse bainite structure to fine
ferrite and bainite structure, and the third improves the
toughness of the HAZ matrix by reducing free nitrogen
through chemical reaction during the welding thermal
cycle.
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Conventional EWEL™

Each technology, or combination with other
technologies, is used according to the customer’s
requirement.

LP steel plates are plates in

which the thickness is changed
continuously in the longitudinal
direction, and make it possible to
reduce the production cost and steel
weight in structures.

Uni-directional LP plate with isometric portion (LP2)

B o

Bi-directional LP plate with isometric portion (LP4)

v_l

Uni-directional 2-step LP plate with isometric portion (LP8)

Features of LP plates

®Various thickness profiles

eWide range of steel grade from
mild steel to YP40

e\Wide range of plate width up to
4600mm

Transbulk-head

Upperdeck

Cargo Hold

Bottom Plate Tank Top



Approval is obtained from major classification societies up to the thickness listed below.

® Normal & High Strength Steel
@ Supply Condition:As Roll or TMCP

(Maximum Thickness mm)

*q
Claes NK ABS LR DNVGL BV KR cCcS
Grade

Mild AB,D 120 120 120 120 120 120 100
Steel E 120 120 120 120 120 120 100
e A~EH32 100 100 100 100 100 100 100
FH32 80 80 80 100 100 80 50

\Pas A~EH36 100 100 100 100 100 100 100

FH36 80 80 80 100 100 80 50

A~EH40 80 80 80 80 80 80 80

YP40
FH40 80 80 80 80 80 80 80
YP47 A~EH47° 80 80 80 80 80 80 80

*1: Other Classes not shown here are subject to negotiation.
*2: Approved conditions of YP47 are different according to Classes. Please contact us before order placing.

® Normal & High Strength Steel
® Supply Condition:Normalized

(Maximum Thickness mm)

*1
Clet NK ABS LR DNVGL BV KR ccs
Grade
Mild A,B,D 200 200 200 200 200 200 —
Steel E 200 200 200 100 200 200 —
A~EH32 150 150 150 150 150 150 50
YP32
FH32 — — 32 — — — —
A~EH36 150 150 150 150 150 150 50
YP36
FH36 — — 32 — — — —
A~EH40 — — — — — — —
YP40
FH40 — — — — — — —
YP47 A~EH47 — — — — — — —

*1: Other Classes not shown here are subject to negotiation.
*2: Approval of YP32, 36 of CCS Class is only for E grade.

® Low Temperature Steel
@ Supply Condition:TMCP or Normalized

Class Grade™
NK KL24A, KL24B
KL33, KL37
ABS V039, V051, V060
VHO039, VHO51, VH060
LR LT-AH27S, DH27S, EH27S, FH27S

LT-AH32, DH32, EH32, FH32
LT-AH36, DH36, EH36, FH36

DNVGL VL2-2, 2-3, 2-4, 2-4L
VL4-2, 4-3, 4-4, 4-4L

*1: Please contact us about approved thickness range.
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sizes
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Without Heat Treatment

(Product length : m)

Width (Mm)] 1000 | 1401 | 1601 | 1801 | 2001 | 2201 | 2401 | 2601 | 2801 | 3001 | 3201 | 3401 | 3601 | 3801 | 4001 | 4201 | 4401 | 4601 | 4801 | 5001 | 5201 | 5301
Tickness ()~ | 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 |5200 | 5300 | 5350
6.0~6.9 22 | 22 | 19 | 16 | 135|135
7.0~9.0 22 | 20 | 16 | 135|135
9.1~11.9 20 | 20 | 20 | 16
12.0~13.9 22 | 16
14.0~25.0 16
25.1~28.0 25 16
28.1~32.0 24 | 23 | 20 | 16
32.1~38.0 24 | 23 | 22 | 21 | 20 | 19 | 18 | 16
38.1~45.0 24 | 23 | 23 | 20 | 19 | 19 | 18 | 17 | 16 | 16 | 16
45.1~50.0 23 | 22 | 21 | 20 | 20 | 18 | 17 | 16 | 16 | 15 | 14 | 14 | 14
50.1~55.0 24 | 24 | 21 | 21 | 20 | 19| 18 | 18 | 16 | 16 | 15 | 14 | 14 | 13 | 13 | 13
55.1~60.0 24 | 22 | 21 | 19 | 19 | 17 | 16 | 16 | 15 | 14 | 13 | 13 | 12 | 12 | 12 | 11
60.1~65.0 24 | 23 | 21 | 20 | 18 | 18 | 17 | 16 | 15 | 15 | 14 | 13 | 12 | 12 | 11 | 11 | 10 | 95
65.1~70.0 24 | 24 | 22 | 21 |19 | 18 | 17 | 16 | 15 | 14 | 14 | 13 | 12 | 12 | 11 | 11 | 10 | 10 | 95
701~75.0 | 24 | 23 | 24 | 23 | 21 | 20 | 18 | 17 | 15 | 15 | 15 | 14 | 13 | 13 | 12 [ 11 | 11 | 10| 10 |92 | 9 |85
751~80.0 | 23 | 23 | 22 | 21 | 21 | 19 | 18 | 17 | 15 | 14 | 14 | 13 | 12 | 12 | 11 | 11 | 10 | 10 |96 |92 | 9 |85
80.1~90.0 | 20 | 20 | 20 | 19 | 19 | 17 | 16 | 15 | 14 | 13 | 12 | 11 | 11 | 10 | 10 | 97 | 92 | 88 | 85|82 | 8 |75
90.1~100.0 | 18 | 18 | 18 | 17 | 17 | 15 | 14 | 13 | 12 | 11 | 11 | 10 | 10 | 96 | 91 | 87 | 83| 8 | 76 | 7.3
100.1~1100 | 16 | 16 | 16 | 16 | 15 | 14 | 13 | 12 | 11 | 10 | 10 |97 |91 | o |83 | 8 |76 | 72| 7 *I
1101~1200 | 15 | 15 | 15 | 14 | 14 [ 13 | 12 | 11 | 10 | 10 |94 |88 |84 | 8 |76 |72 °% %% 1 6 | 6
120.1~1300 | 14 | 14 | 14 | 13 | 13 | 12 | 11 | 10 |98 |92 |86 |82 |77 |73 |70 |®/ | 6 | 6 | 51|53
130.1~140.0 | 13 | 13 | 13 |12 | 12 | 11 | 10 |97 | 9 |85| 8 | 75|71 | 7 | 6 | 6 |51 |51 |51]53
140.1~1500 | 12 | 12 | 12 | 11 | 11 | 10 |97 |91 |84 |79 |74 7 ®71 6 | 6|5 | 5 |5
150.1~1600 | 11 | 11 | 11 | 10 | 10 | 99 | 91 |85 | 79 |74 "5 171 6 | 6 | 5 | 5
160.1~1700 | 10 | 10 | 10 | 10 | 10 | 93 | 86 | 8 | 7.4 6'76‘0 6'65_7 6 | 51| 5 | 5 | 44
170.1~180.0 | 10 | 10 | 10 | 9 |94 | 88 | 81 | 7.6 | 7.1 6'65‘8 62 | 51| 5 | 5 | 44 Not available
1801~1900 | 9 | 9 | 9 | 9 |89 |83 |77 |71 |%/ |54 |51 48|45/ 43
190.1~2000 | 9 | 82 |82 | 8 | 85|79 |73 °% /55|51 48|46 |43 | 4f

1. In case of the diagonal-lined column ,“A” shows the maximum product length.
And the product length between “B” and 6.1m can not be provided.

2. The minimum product size is as follows: 1m wide and 3m long.

3. Please consult with JFE prior to ordering the product width between 5,201 and 5,350mm.

4. 30m length for limited thickness and width is available. Please consult with us.

5. For normalized steel, please consult with JFE Steel.
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JFE Steel Corporation

Cat.No.C1E-011-02

https://www.jfe-steel.co.jp/en/

HEAD OFFICE

Hibiya Kokusai Building, 2-3 Uchisaiwaicho 2-chome, Chiyodaku, Tokyo 100-0011, Japan

Phone: (81)3-3597-3111

Fax: (81)3-3597-4860

H ASIA PACIFIC

SEOUL

JFE Steel Korea Corporation

16th Floor, 41, Cheonggyecheon-ro, Jongno-gu, Seoul,
03188, Korea

(Youngpung Building, Seorin-dong)

Phone: (82)2-399-6337 Fax: (82)2-399-6347

SHANGHAI

JFE Consulting (Shanghai) Co., Ltd.

Room 801, Building A, Far East International Plaza,
319 Xianxia Road, Shanghai 200051, PR.China
Phone: (86)21-6235-1345 Fax: (86)21-6235-1346

BEUJING

JFE Consulting (Shanghai) Co., Ltd. Beijing Branch
821 Beijing Fortune Building No.5 Dongsanhuan
North Road, Chaoyang District, Beijing, 100004,
PR.China

Phone: (86)10-6590-9051

GUANGZHOU

JFE Consulting (Guangzhou) Co., Ltd.

Room 3901 Citic Plaza, 233 Tian He North Road,
Guangzhou, 510613, PR.China

Phone: (86)20-3891-2467 Fax: (86)20-3891-2469

MANILA

JFE Steel Corporation, Manila Office

23rd Floor 6788 Ayala Avenue, Oledan Square,
Makati City, Metro Manila, Philippines

Phone: (63)2-8886-7432 Fax: (63)2-8886-7315

HO CHI MINH CITY

JFE Steel Vietham Co., Ltd.

Unit 1704, 17th Floor, MPlaza, 39 Le Duan Street,
Dist 1, HCMC, Vietnam
Phone: (84)28-3825-8576 Fax: (84)28-3825-8562
HANOI

JFE Steel Vietham Co., Ltd., Hanoi Branch

Unit 2314, 23rd FloorWest, Lotte Center Hanoi,

54 Lieu Giai Street, Cong ViWard, Ba Dinh District,
Hanoi, Vietnam

Phone: (84)24-3855-2266 Fax: (84)24-3533-1166

BANGKOK

JFE Steel (Thailand) Ltd.

22nd Floor, Abdulrahim Place 990, Rama IV Road,
Silom, Bangrak, Bangkok 10500, Thailand

Phone: (66)2-636-1886 Fax: (66)2-636-1891

YANGON

JFE Steel (Thailand) Ltd., Yangon Office

Unit 05-01, Union Business Center, Nat Mauk Road,
Bocho Quarter, BahanTsp, Yangon, 11201, Myanmar
Phone: (95)1-860-3352

SINGAPORE

JFE Steel Asia Pte. Ltd.

16 Raffles Quay, No.15-03, Hong Leong Building,
048581, Singapore
Phone: (65)6220-1174 Fax: (65)6224-8357
JAKARTA

PT. JFE STEEL INDONESIA

6th Floor Summitmas Il, JL Jendral Sudirman Kav.
61-62, Jakarta 12190, Indonesia

Phone: (62)21-5622-6405 Fax: (62)21-522-6408

NEW DELHI

JFE Steel India Private Limited

806, 8th Floor, Tower-B, Unitech Signature Towers,
South City-I, NH-8, Gurgaon-122001, Haryana, India
Phone: (91)124-426-4981 Fax: (91)124-426-4982

MUMBAI
JFE Steel India Private Limited, Mumbai Office

603-604, AWing, 215 Atrium Building, Andheri-Kurla
Road, Andheri (East), Mumbai-400093, Maharashtra,

India

Phone: (91)22-3076-2760 Fax: (91)22-3076-2764
BRISBANE

JFE Steel Australia Resources Pty Ltd.

Level28, 12 Creek Street, Brisbane QLD 4000
Australia

Phone: (61)7-3229-3855 Fax: (61)7-3229-4377

B MIDDLE EAST

DUBAI

JFE Steel Corporation, Dubai Office

PO.Box 261791 LOB19-1208, Jebel Ali Free Zone
Dubai, UAE.

Phone: (971)4-884-1833 Fax: (971)4-884-1472

B NORTH, CENTRAL and SOUTH AMERICA

HOUSTON

JFE Steel America, Inc.

750 Town & Country Blvd., Suite 705, Houston,
TX 77024, U.S.A.
Phone: (1)713-5632-0052 Fax: (1)713-532-0062
MEXICO CITY

JFE Steel de Mexico S.A. de C.V.

Ruben Dario #281-1002, Col. Bosque de
Chapultepec, C.P 11580, CDMX. D.F. Mexico
Phone: (52)55-5985-0097

RIO DE JANEIRO

JFE Steel do Brasil LTDA

Praia de Botafogo, 228 Setor B, Salas 508 & 509,
Botafogo, CEP 22250-040, Rio de Janeiro-RJ, Brazil
Phone: (65)21-2553-1132 Fax: (65)21-2553-3430

Notice

While every effort has been made to ensure the accuracy of the information contained within this publication, the use of the information is at
the reader’s risk and no warranty is implied or expressed by JFE Steel Corporation with respect to the use of information contained herein.
The information in this publication is subject to change or modification without notice. Please contact the JFE Steel office for the latest information.

Copyright © JFE Steel Corporation. All Rights Reserved.

Any reproduction, modification, translation, distribution, transmission, uploading of the contents of the document, in whole or in part, is strictly prohibited. 2503P(1905) JTR

Printed in Japan
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