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GOODS UNDER CONSIDERATION

The goods under consideration (the goods) i.e. the goods exported to Australia,
allegedly at dumped prices and/or in receipt of subsidies, are:

“Flat rolled products of alloyed steel plate commonly referred to as
Quenched and Tempered (“Q&T’) steel plate (although some Q&T
grades may not be tempered), not in coils, not further worked than hot
rolled, of widths from 600mm up to and including 3,200mm, thickness
between 4.5-110mm (inclusive), and length up to and including 14
metres, presented in any surface condition including but not limited to
mill finished, shot blasted, primed (painted) or un-primed (unpainted),
lacquered, also presented in any edge condition including but not limited
to mill edge, sheared or profiled cut (i.e. by Oxy, Plasma, Laser, efc.),
with or without any other minor processing (e.g. drilling).

Goods of stainless steel, silicon-electrical steel and high-speed steel,
are excluded from the goods covered”.

Additional product information:

In support of the goods description, the application stated that Q&T steel
plate comprises grades with typical mechanical properties as follows:

e “High Hardness/Abrasion resistant Q&T steel plate (more commonly
referred to as ‘Wear’ Grade Q&T steel plate) of Brinell hardness (HBW —
10/3000) range 320-640 or equivalent Rockwell C hardness range 34 — 59
or equivalent Vickers hardness range 230-670;

e High Strength Q&T steel plate (commonly referred to as ‘Structural/High
Tensile’ Grade Q&T steel plate) of 0.2% Proof Stress of 475-890 MPa
(min); and

e High Hardness/Impact resistant Armour Grades (more commonly referred
to as ‘Armour’ Grade Q&T steel plate) of hardness up to 640 Brinell (HBW
— 10/3000)".

To clarify the goods description the applicant stated that Q&T steel plate has
chemical compositions up to:

» Carbon Max — 0.5%;

* Manganese Max — 2.5%;
 Silicon Max — 0.65%;

» Sulphur Max — 0.04%;,

* Phosphorous Max — 0.04%,
* Nickel Max — 3.0%;

» Chromium Max — 3.0%;

» Molybdenum Max — 2.0%;
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» Vanadium Max — 0.2%;
e Boron Max — 0.01%;

* Aluminium Max — 0.1%;

Titanium Max — 0.1%;
» Copper Max — 0.5%;
* Niobium Max — 0.1%:;

The percentage of the above individual alloying elements may vary in
accordance with each manufacturer’s grade specifications and not all
elements may be utilized in all Q&T steel plate grades. Additional other
quantities of trace elements up to a max 0.1% each may also be utilized
or found (as trace elements) in Q&T steel plate.
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INSTRUCTIONS

Why you have been asked to fill out this questionnaire?

The Anti-Dumping Commission (the Commission) is responsible for investigating the
allegation that Quenched and Tempered steel plate (Q&T steel plate) has been exported to
Australia from Finland, Japan and Sweden at prices less than their normal value and that the
dumping has caused material injury to the Australian industry.

The Commission will use the information you provide to determine normal values and export
prices over the investigation period. This information will determine whether Q&T steel plate is
dumped. You may make separate submissions concerning any other matter, for example
injury.

The Commission investigation will be carried out under the provisions of the Part XVB of the
Customs Act 1901.

What happens if you do not respond to this questionnaire?

You do not have to complete the questionnaire. However, if you do not respond, do not
provide all of the information sought, do not provide information within a reasonable time
period, or do not allow the Commission to verify the information, we may deem you
uncooperative. In that case the Commission may be required to rely on information supplied
by other parties (possibly information supplied by the Australian industry). In that case we
may assess a dumping margin for your company based upon normal values that may be the
highest determined in your country during the investigation period.

It is in your interest, therefore, to provide a complete submission.

Due date for response

Manufacturers and exporters are requested to respond to this questionnaire and return it to
the Commission within the time specified on the cover page (14 February 2014). There is a
statutory time limit imposed for the investigation. The Commission may not be able to
consider submissions received after the due date.

If you cannot lodge your submission by the due date please advise the investigation case
manager as soon as possible.

Confidential and non-confidential submissions

You are required to lodge one confidential version (for official use only) and one non-
confidential version (for public record) of your submission by the due date.

Please ensure that each page of information you provide is clearly marked either “FOR
OFFICIAL USE ONLY” or “PUBLIC RECORD”".

All information provided to the Commission in confidence will be treated accordingly. The non-
confidential version of your submission will be placed on the public record.
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Please note, Australia’s anti-dumping and countervailing legislation requires that to the
extent that information given to the Commission is claimed to be confidential or whose
publication would adversely affect a business or commercial interest, the person giving the
information must ensure that a summary of that information contains sufficient detail to
allow a reasonable understanding of the substance of the information, but does not
breach confidentiality nor adversely affect those interests.

The legislation allows that a person is not required to provide a summary for the public
record if the Commission can be satisfied that no such summary can be given that would
allow a reasonable understanding of the substance of the information. However, such a
summary would add considerably to an interested party’s understanding of information
contained in a document.

As provided for in Australia’s anti-dumping and countervailing legislation, all submissions
are required to have a bracketed explanation of deleted or blacked out information for the
non-confidential version of the submission. Note that if such an explanation is not
provided, the Commission may disregard the information in the submission. An example
of a statement to accompany deleted/blacked out text is:

[explanation of cost allocation through the divisions].

If, for some reason, you cannot produce a non-confidential summary, please contact the
investigation case manager.

Exporter’s declaration

At section H, you are required to make a declaration that the information contained in your
submission is complete and correct. Alternatively, if you did not export the goods during the
period of investigation, you may make a declaration to that effect.

You must return a signed declaration with your response to the questionnaire.

Verification of the information that you supply

The Commission will seek to verify the information provided in your submission. Where there
are a large number of exporters, the Commission may have to verify information from selected
exporters only. The purpose of the visit is to verify the information submitted in response to
this questionnaire. It is not meant to be a chance for you to provide new or additional
information. The Commission expects your response to the questionnaire to be complete and
accurate.

Verification visits take several days. We will want to examine in detail your company’s records
in respect of the goods and will ask for copies of documents relating to the manufacture and
sale of the goods. We will need to consult with your staff, particularly your financial controller
(or accountant) and your domestic and export sales people. We may also need to see your
factory, in which case we will need to consult with your operational managers.

After gathering the information we will prepare a report of the visit. We will provide you with a
draft of the report and then respond to any questions you have. We will ask you to prepare a
non-confidential copy of the report for the public record.
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If you do not manufacture the goods

You may export but not produce or manufacture the goods (for example, you are a trading
company, broker, or vendor dealing in the goods).

In such cases it is important that you forward a copy of this questionnaire to the relevant
manufacturers immediately. You should also inform the investigation case officer of the
contact details for these manufacturers.

You should complete those sections of the questionnaire that you are reasonably able to
complete. If, for example, you are unable to supply details of production costs, you should
clearly explain why the section does not apply to your company.

If you do not export the goods

Depending on the arrangement for sale of the goods to Australia through an intermediary, the
Commission will have to determine who is the exporter of the goods for the purpose of this
investigation.

In any case, information (such as cost of production data) supplied by the manufacturer will be
relevant to establishing the normal value of the goods. In the absence of verified information,
the Commission may use other available information. This information may result in a decision
less favourable to your company.

Outline of information required by this questionnaire

Section A  General information relating to your company including financial reports.

Section B A complete list of your company’s exports to Australia over the
investigation period.

Section C A list of goods sold on the domestic market of the country of export (like
goods) that may be compared to the goods under consideration (the
goods).

Section D A detailed list of all of your company’s sales of like goods in your
domestic market.

Section E Information to allow a fair comparison between export and domestic
prices.

Section F Information in relation to your company’s exports of like goods to
countries other than Australia.

Section G Costs to make and sell, for exports to Australia and for the domestic
market.

Section H Your declaration.
Section | A checklist.

Appendix 1 A glossary of terms used in this questionnaire
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Some general instructions for preparing your response

- When answering the questionnaire please carefully read all instructions. The
Commission requires a response to all sections of this questionnaire. Please
provide an explanation if a question is not relevant to your situation.

- Answer questions in the order presented in the questionnaire. Please ensure
that information submitted conforms to the requested format and is clearly
labelled. Please repeat the question to which you are responding and place
your answer below it.

- Identify source documents and advise where they are kept. During on-site
verification you should be prepared to substantiate all the information you
have submitted. Every part of the response should be traceable to company
documents that are used in the ordinary course of business.

- We recommend that you retain all work sheets used in answering the
questionnaire, in particular those linking the information supplied with
management and accounting records. This will help us to verify the
information.

- Clearly identify all units of measurement and currencies used. Apply the same
measurement consistently throughout your response to the questionnaire.

Instructions on providing electronic data

It is important that information is submitted in electronic format.

Electronic data should be emailed or submitted on a CD-ROM, in IBM/MS-DOS
format, or another operating system whose disk format is compatible with this
MS-DOS version.

The data must be created as spreadsheet files, preferably in Microsoft Excel, or
alternatively in an Excel compatible format (for example, Excel can normally
access data in Dbase or as an ASCII file).

- The Excel files must be compatible to the USA version.

If you cannot present electronic data in the requested format contact the
investigation case officer as soon as possible.

Further information

Before you respond to the questionnaire you should read all the documentation enclosed
with this application including the applicant's non-confidential submission, the booklet
Australia’s Anti-Dumping and Countervailing Administration and the Anti-Dumping Notice
notifying the initiation of the investigation. We also advise that you read the attached
glossary of terms.

If you require further assistance, or you are having difficulties completing your submission,
please contact the investigation case manager. The Commission will need to know the
reasons.

SECTION A
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COMPANY STRUCTURE AND OPERATIONS
This section requests information relating to company details and financial reports.
A-1 Identity and communication

Please nominate a person within your company who can be contacted for the
purposes of this investigation:

Head Office:

Name: NN

Position in the company:

Staff Deputy General Manager,

Export Planning & Coordination Sec.,

Sales Coordination & Operation Planning Dept.

Address: 2-3, Uchisaiwai-cho 2-chome, Chiyoda-ku, Tokyo 100-0011,
Japan

Telephone:+81-3-3597-3618

Facsimile number:+81-3-3597-3781

E-mail address of contact person:

Name: [INEEEEE

Position in the company:

Staff Manager,

Export Planning & Coordination Sec.,

Sales Coordination & Operation Planning Dept.

Address: 2-3, Uchisaiwai-cho 2-chome, Chiyoda-ku, Tokyo 100-0011,
Japan

Telephone:+81-3-3597-4527

Facsimile number:+81-3-3597-3781

E-mail address of contact person: || GGG

Factory: Please see Annex A-1 (Steel Plate Catallogue) P.2

Address:

Telephone:

Facsimile number:

E-mail address of contact person:

A-2 Representative of the company for the purpose of
investigation

If you wish to appoint a representative to assist you in this investigation, provide the
following details:

Name:
Address:
Telephone:

Facsimile/Telex number:
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A-3

E-mail address of contact person: | GczczEG

Note that in nominating a representative, the Commission will assume that
confidential material relating to your company in this investigation may be freely
released to, or discussed with, that representative.

Company information
What is the legal name of your business? What kind of entity is it (e.g. company,

partnership, sole trader)? Please provide details of any other business names that
you use to export and/or sell goods.

Answer ;

JFE Steel is a company existing under the laws of Japan. Its legal name is
JFE Steel Kabushiki Kaisha (in Japanese) or JFE Steel Corporation (in English) .
JFE Steel has no other business names it uses to export or sell goods.

2. Who are the owners and/or principal shareholders? Provide details of shareholding
percentages for joint owners and/or principal shareholders (list all shareholders
able to cast, or control the casting of, 5% or more of the maximum amount of votes
that could be cast at a general meeting of your company).

Answer;

JFE Holdings, Inc. (“JFE Holdings”) owns 100% shares in JFE Steel.

3. If your company is a subsidiary of another company, list the principal shareholders
of that company.
Answer;

Below are principal shareholders of JFE Holdings.

As of September 30, 2013

Shareholders Name Shareholding ratio (%)

The Master Trust Bank of Japan, Ltd. (trust account) 7.46
Japan Trustee Services Bank, Ltd. (trust account) 5.35
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4. If your parent company is a subsidiary of another company, list the principal
shareholders of that company.

Answer;

Not applicable for reason of previous response.

5. Provide a diagram showing all associated or affiliated companies and your
company’s place within that corporate structure.

Answer;
Confidential Annex A-3,5 refers Outline of Subsidiaries and Affiliates

6. Are any management fees/corporate allocations charged to your company
by your parent or related company?

Answer;

Management Fee is charged to JFE Steel by JFE Holdings

7. Describe the nature of your company’s business. Explain whether you are a
producer or manufacturer, distributor, trading company, etc.

Answer;

JFE Steel manufactures and sells steel products. JFE Steel is a
manufacturer.

8. If your business does not perform all of the following functions in relation to
the goods under consideration, then please provide names and addresses
of the companies which perform each function:

- produce or manufacture
- sell in the domestic market
- export to Australia; and
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- export to countries other than Australia.

Answer;

JFE Steel is a manufacturer of goods under consideration. JFE Steel sells such
goods through trading companies to customers in the domestic market, as well
as in Australia and other countries. With regard to the names and addresses of
trading companies, please see confidential Annex A-3.8.

9. Provide your company’s internal organisation chart. Describe the functions
performed by each group within the organisation.

Answer ;
Please see Confidential Annex A-3.9 Organization Chart of JFE Steel
Corporation

10.  Provide a copy of your most recent annual report together with any relevant
brochures or pamphlets on your business activities.

Answer; Annex A.1.1 refers, and-
Please see URL
http://www.jfe-holdings.co.jp/en/investor/library/group-today/index.html

A-4 General accounting/administration information
1. Indicate your accounting period.
Answer;

From April 1 to March 31 .

2. Indicate the address where the company’s financial records are held.

Answer;

JFE Steel Corporation Head Ofiice2-3,

Uchisaiwai-cho 2chome Chiyoda-Ku, Tokyo, Japan
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Please provide the following financial documents for the two most recently
completed financial years plus all subsequent monthly, quarterly or half

yearly statements:

- chart of accounts;

Answer;

Please see Confidential Annex A-4-3-1 Chart of Accounts.

audited consolidated and unconsolidated financial statements (including
all footnotes and the auditor’s opinion);

Answer;

Please see Confidential Annex A-4-3-2.

- internal financial statements, income statements (profit and loss
reports), or management accounts, that are prepared and maintained in
the normal course of business for the goods under consideration.

Answer;

Please see Confidential Annex A-4-3-2.

These documents should relate to:

- the division or section/s of your business responsible for the
production and sale of the goods under consideration, and

- the company.

4. If you are not required to have the accounts audited, provide the unaudited
financial statements for the two most recently completed financial years,
together with your taxation returns. Any subsequent monthly, quarterly or
half yearly statements should also be provided.
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Answer;
N/A. JFE Steel (hereinafter referred to as “JFE”) is a subsidiary of JFE
Holding which produces audited financials.

5. Do your accounting practices differ in any way from the generally accepted
accounting principles in your country? If so, provide details.

Answer;

Financial accounting practices of JFE are in accordance with Japanese “GAAP”

practices.

6. Describe:

The significant accounting policies that govern your system of accounting,
in particular:

- the method of valuation for raw material, work-in-process, and
finished goods inventories (e.g. last in first out (LIFO), first in first out
(FIFO), weighted average);

Answer;

The method of valuation for raw material, work-in-process and finished goods

inventories are the weighted-average method.

- costing methods, including the method (e.g. by tonnes, units,
revenue, direct costs etc.) of allocating costs shared with other goods
or processes (such as front office cost, infrastructure cost etc.);

Answer;

JFE uses Standard Cost Accounting to track the cost of various steel
products. Standard costs are calculated by product based on the
budgeted_costs by cost centres and by cost items, Let us explain in
detail at the Section G.
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- valuation methods for damaged or sub-standard goods generated at
the various stages of production;

Answer;

Please see Confidential Annex A-4.6.1.

- valuation methods for scrap, by products, or joint products;

Answer;

Please see Confidential Annex A-4.6.1.

- valuation and revaluation methods for fixed assets;

Answer;

Fixed assets are valued at the acquisition cost. JFE depreciates its
assets in accordance with the Japanese Corporate Tax Law. JFE uses the
straight-line method of depreciation for building (except affix to building) which
were acquired on or after April 1 1998, and the declining method of
depreciation for all others.

- average useful life for each class of production equipment and
depreciation method and rate used for each;

Answer;

JFE’s useful life in accordance with Japanese Corporate Tax Law for each class of assets is

listed below.
Variety of equipment Detail Useful life Rate
(year)
Equipment for steel Equipment for surface treated steel or making 5
making iron powder,processing scrap.
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Equipment for manufacturing high-grade iron, 9
raw iron, base metal, ferroalloy, materials
fabrication steel ,Cast iron pipe.

Other equipment 14

treatment of foreign exchange gains and losses arising from
transactions;

Answer;

Response provided in official use version-commercially sensitive information;

- treatment of foreign exchange gains/losses arising from the
translation of balance sheet items;

Answer;

Response provided in official use version-commercially sensitive information;

- inclusion of general expenses and/or interest;

Answer;

As for general expenses, please see Confidential Annex A-4.6.2

As for interest, equipment interest is calculated on book value and long-term
rate. Inventory interest is calculated on inventory value and short-term rate.
Credit interest is calculated on sales and short-term rate, being average credit
period expressed as % of 365 days. Other interests are calculated by tonnes.

- provisions for bad or doubtful debts;

Answer;
As for normal debts, provisions are estimated based on the actual bad-debts
ratio.

- expenses for idle equipment and/or plant shut-downs;

Answer;
Response is on official use version-commercially sensitive information;

- costs of plant closure;
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Answer;

Answer to above question is on official use version;. Commercially sensitive
information.

- restructuring costs;

Answer;

Answer to above question is on official use version-commercially sensitive
information.

- by-products and scrap materials resulting from your company’s
production process; and

Answer;

Confidential Annex A-4.6.1refers-commercially sensitive information

- effects of inflation on financial statement information.

Answer;

Japan has a low rate of inflation and therefore has not developed any
accounting principles to deal with the effects of inflation of on financial
statement information.

7. In the event that any of the accounting methods used by your company
have changed over the last two years provide an explanation of the
changes, the date of change, and the reasons for it.

Answer;

Following the 2011 Japanese tax reform, JFE adopted the depreciation method
in compliance with the revised Corporation Tax Act for tangible fixed assets
acquired after April 1, 2012

A-5 Income statement




PUBLIC RECORD VERSION

18

Please fill in the following table. It requires information concerning all
products produced and for the goods under consideration (‘goods under
consideration’ (the goods) is defined in the Glossary of Terms in the
appendix to this form). You should explain how costs have been allocated.

Most recent completed financial Investigation period

year (specify)

All products Goods Under All products Goods Under
Consideration Consideration

Gross Sales (1)

Sales returns, rebates
and discounts (2)

Net Sales (3=1-2)

Raw materials (4)

Direct Labour (5)

Depreciation (6)

Manufacturing overheads (7)

Other operating expenses (8)

Total cost to make
(9=4+5+6+7+8)

OPERATING INCOME
(10=3-9)

Selling expenses (11)

Administrative & general
expenses (12)

Financial expenses (13)

SG&A expenses
(14)=(11+12=13)

INCOME FROM NORMAL
ACTIVITIES (15)=(10-14)

Interest income (16)

Interest expense (enter as
negative) (17)

Extraordinary gains and
Losses — enter losses as
negative (18)

Abnormal gains and losses —
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enter losses as negative (19)

PROFIT BEFORE
TAX (20)=(15+16+17+18+19)

Tax (21)

NET PROFIT (22)=(20-21)

Note: if your financial information does not permit you to present information in
accordance with this table please present the information in a form that closely

matches the table.

Prepare this information on a spreadsheet named "Income
statement".

This information will be used to verify the completeness of cost data that you
provide in Section G. If, because of your company’s structure, the allocations
would not be helpful in this process, please explain why this is the case.

Answer;
Confidential Annex A-5 provided as Income statement-commercially
confidential data.
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A-6 Sales

State your company's net turnover (after returns and all discounts), and free of
duties and taxes. Use the currency in which your accounts are kept, in the
following format:

Most recent completed Investigation period
financial year (specify)
Volume Value Volume Value

Total company turnover

(all products)

Domestic market

Exports to Australia

Exports to Other Countries

Turnover of the nearest business
unit, for which financial
statements are prepared, which
includes the goods under
consideration

Domestic market

Exports to Australia

Exports to Other Countries

Turnover of the goods under
consideration

Domestic market

Exports to Australia

Exports to Other Countries

Prepare this information in a spreadsheet named "TURNOVER".

This information will be used to verify the cost allocations to the goods under
consideration in Section G.

Also, you should be prepared to demonstrate that sales data shown for the goods
is a complete record by linking total sales of these goods to relevant financial
statements.

Answer;
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Confidential Annex A-6 Sales provided in official use version-commercially
sensitive data..
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SECTION B

SALES TO AUSTRALIA (EXPORT PRICE)

This section requests information concerning your export practices and prices to
Australia. You should include costs incurred beyond ex-factory. Export prices are
usually assessed at free-on-board (FOB) point, but the Commission may also
compare prices at the ex-factory level.

You should report prices of all goods under consideration (the goods) shipped to
Australia during the investigation period.

The invoice date will normally be taken to be the date of sale. If you consider:

the sale date is not the invoice date (see ‘date of sale’ column in question B4
below) and;

an alternative date should be used when comparing export and domestic prices

you must provide information in section D on domestic selling prices for a
matching period - even if doing so means that such domestic sales data predates
the commencement of the investigation period.

B-1 For each customer in Australia to whom you shipped goods in the
investigation period list:

name;
address;

contact name and phone/fax number where known; and

trade level (for example: distributor, wholesaler, retailer, end user,
original equipment).

Answer;
Confidential Annex B-1.refers-commercially sensitive
information.
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For each customer identified in B1 please provide the following
information.

(a) Describe how the goods are sent to each customer in Australia,
including a diagram if required.

Answer;

Confidential Annex B-2.refers-commercially sensitive information.

(b) Identify each party in the distribution chain and describe the functions
performed by them. Where commissions are paid indicate whether
it is a pre or post exportation expense having regard to the date of
sale.

Answer;

Confidential Annex B-2 refers-commercially sensitive information..

(c) Explain who retains ownership of the goods at each stage of the
distribution chain. In the case of delivered duty paid (DDP) sales,
explain who retains ownership when the goods enter Australia.

Answer;

For FOB/FAS contract, ownership of the goods is transferred from
JFE to the trading companies at Japanese port.

No contracts of JFE are based on DDP basis.

(d) Describe any agency or distributor agreements or other contracts
entered into in relation to the Australian market (supply copy of the
agreement if possible).

Answer;

JFE has no other agency or distributor agreements or other contracts
in relation to Australian market.
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(e) Explain in detail the process by which you negotiate price, receive
orders, deliver, invoice and receive payment. If export prices are
based on price lists supply copies of those lists.

Answer;

Detailed outline _has been provided in_response on_official use
version including copy agreements being commercially sensitive

information .

(f)State whether your firm is related to any of its Australian customers.
Give details of any financial or other arrangements (e.g. free
goods, rebates, or promotional subsidies) with the customers in
Australia (including parties representing either your firm or the
customers).

Answer;

JFE is not related to any of its Australian customers.

(g) Details of the forward orders of the goods under consideration
(include quantities, values and scheduled shipping dates).

Answer;

Details provided on official use version-commercially sensitive
information.

Do your export selling prices vary according to the distribution
channel identified? If so, provide details. Real differences in trade
levels are characterised by consistent and distinct differences in
functions and prices.

Answer;

Detailed outline provided on official use version-commercially
sensitive information.
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listing all

shipments (i.e. transaction by transaction) to Australia of the goods

under consideration in the investigation period. You must provide

this list in electronic format.

Include the following export related

information:

Column heading

Explanation

Customer name

names of your customers

Level of trade

the level of trade of your customers in Australia

Model/grade/type

commercial model/grade or type

Product code

code used in your records for the model/grade/type identified. Explain
the product codes in your submission.

Invoice number

invoice number

Invoice date

invoice date

Date of sale

refer to the explanation at the beginning of this section. If you consider
that a date other than the invoice date best establishes the material
terms of sale, report that date. For example, order confirmation,
contract, or purchase order date.

Order number

if applicable, show order confirmation, contract or purchase order
number if you have shown a date other than invoice date as being the
date of sale.

Shipping terms Delivery terms e.g. CIF, C&F, FOB, DDP (in accordance with Incoterms)
Payment terms agreed payment terms e.g. 60 days=60 etc.

Quantity Quantity in units shown on the invoice. Show basis e.g. kg.

Gross invoice gross invoice value shown on invoice in the currency of sale, excluding
value taxes.

Discounts on the
invoice

if applicable, the amount of any discount deducted on the invoice on
each transaction. If a % discount applies show that % discount applying
in another column.

Other charges

any other charges, or price reductions, that affect the net invoice value.
Insert additional columns and provide a description.

Invoice currency

the currency used on the invoice

Exchange rate

Indicate the exchange rate used to convert the currency of the sale to the
currency used in your accounting system

Net invoice value
in the currency of
the exporting

the net invoice value expressed in your domestic currency as it is
entered in your accounting system

country
Rebates or other the amount of any deferred rebates or allowances paid to the importer in
allowances the currency of sale

Quantity discounts

the actual amount of quantity discounts not deducted from the invoice.
Show a separate column for each type of quantity discount.

Ocean freight**

the actual amount of ocean freight incurred on each export shipment
listed.

Marine insurance

Amount of marine insurance

FOB export the free on board price at the port of shipment.

price**

Packing* Packing expenses

Inland inland transportation costs included in the selling price. For export sales
transportation this is the inland freight from factory to port in the country of export.




PUBLIC RECORD VERSION

26
costs*
Handling, loading handling, loading & ancillary expenses. For example, terminal handling,
& ancillary export inspection, wharfage & other port charges, container tax,
expenses® document fees & customs brokers fees, clearance fees, bank charges,
letter of credit fees, & other ancillary charges incurred in the exporting
country.
Warranty & warranty & guarantee expenses
guarantee
expenses*
Technical expenses for after sale services, such as technical assistance or

assistance & other
services*

installation costs.

Commissions*

Commissions paid. If more than one type is paid insert additional
columns of data. Indicate in your response to question B2 whether the
commission is a pre or post exportation expense having regard to the
date of sale.

Other factors*

any other costs, charges or expenses incurred in relation to the exports
to Australia (include additional columns as required). See question B5.

** FOB export price and Ocean Freight:

FOB export price: An FOB export price must be calculated for each shipment - regardless of

the shipping terms. FOB price includes inland transportation to the port of exportation,
inland insurance, handling, and loading charges. It excludes post exportation expenses

such as ocean freight and insurance. Use a formula to show the method of the calculation

on each line of the export sales spreadsheet.

Ocean freight: as ocean freight is a significant cost it is important that the actual amount of
ocean freight incurred on each exportation be reported. If estimates must be made you must

explain the reasons and set out the basis - estimates must reflect changes in freight rates

over the investigation period.

Freight allocations must be checked for consistency.

* All of these costs are further explained in section E-1.

Answer;

Confidential Attachment B-4 refers being commercially sensitive
information.

B-5

a column (see “other factors” in question B-4) for each item, and provide a
description of each item. For example, other selling expenses (direct or

If there are any other costs, charges or expenses incurred in respect of the
exports listed above which have not been identified in the table above, add

indirect) incurred in relation to the export sales to Australia.




B-6

PUBLIC RECORD VERSION

27

Answer;

There are no other costs, charges or expenses incurred other than in
Confidential Attachment B-4.

For each type of discount, rebate, allowance offered on export sales to
Australia:

provide a description; and
explain the terms and conditions that must be met by the importer to obtain
the discount.

Where the amounts of these discounts, rebates etc. are not identified on the sales

B-8

invoice, explain how you calculated the amount shown in your response to
question B4. If they vary by customer or level provide an explanation.

Answer;

There are no discounts, rebates and allowances on export sales.

If you have issued credit notes (directly or indirectly) to the customers in
Australia, in relation to the invoices listed in the detailed transaction by
transaction listing in response to question B4, provide details of each credit
note if the credited amount has not been reported as a discount or rebate.

Answer;

We have not issued credit notes to the customers in Australia.

If the delivery terms make you responsible for arrival of the goods at an
agreed point within Australia (e.g. DDP), insert additional columns in the
spreadsheet for all other costs incurred. For example:

Import
duties

Amount of import duty paid in Australia

Inland

Amount of inland transportation expenses within Australia
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transport included in the selling price

Other costs Customs brokers, port and other costs incurred (itemise)

Answer;
JFE has no DDP sales to Australia.

B-9 Select two shipments, in different quarters of the investigation period, and
provide a complete set of all of the documentation related to the export sale.
For example:

- the importer’s purchase order, order confirmation, and contract of sale;

- commercial invoice;

- bill of lading, export permit;

- freight invoices in relation to movement of the goods from factory to Australia,
including inland freight contract;

- marine insurance expenses; and

- letter of credit, and bank documentation, proving payment.

The Commission will select additional shipments for payment verification at
the time of the visit.

Answer;

Confidential Annex B-9-1 and B-9-2 (examples) provided in official use
version and Confidential B-2-E2 (Order Flow) also attached to official
use version, being commercially sensitive data and information.




PUBLIC RECORD VERSION

29

Section C

EXPORTED GOODS & Like goods

C-1  Fully describe all of the goods you have exported to Australia during the
investigation period. Include specification details and any technical and
illustrative material that may be helpful in identifying, or classifying, the
exported goods.

Answer;

Confidential Annex C-1-1(Summary) refers; Annex C-1-2(Everhard
Catalogue), C-1-3(Everhard SP Catalogue), C-1-4(Everhard C and LE
Series Catalogue), C-1-5(HITEN Catalogue), and C-1-6(JFE Technical
Report on LE Series) are supplied for Public Record version.

C-2 List each type of goods exported to Australia (these types should cover all
types listed in spreadsheet “Australian sales” — see section B of this
questionnaire).

Answer;
Please see Confidential Annex C-1-1.

C-3 If you sell like goods on the domestic market, for each type that your
company has exported to Australia during the investigation period, list the
most comparable model(s) sold domestically;

- and provide a detailed explanation of the differences where those goods
sold domestically (i.e. the like goods — see explanation in glossary) are not
identical to goods exported to Australia.

EXPORTED TYPE DOMESTIC TYPE IDENTICAL? | DIFFERENCES
Product code of each Product code of If goods are Where the good
model of the goods comparable model identical exported to Australia is
exported to Australia sold on the domestic indicate not identical to the like
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market of the country “YES”. goods, describe the
of export Otherwise specification
“NO” differences. Ifitis

impractical to detail
specification
differences in this table
refer to documents
which outline
differences

Answer;

Please see below. For any general understandings, please refer Consideration Report
P.14.

Specific details on dimensional and grade differences are provided on Confidential
annexes C.3.1; C.3.2; and C.3.3.,being commercially sensitive information.

EXPORTED TYPE DOMESTIC TYPE IDENTICAL? | DIFFERENCES

EVERHARD for EVERHARD for “YES” EVEHARD for

Mining / Constrution Constrution Australia is for Mining /

Machinery Equipment | Machinery Equipment Construction
Machinery Equipment.
Similar usage in
Domestic market is for
Construction
Machinery Equipment ;
Though, size of
EVERHARD for
Domestic Construction
Machinery is smaller
than Australia.

HITEN for Mining / HITEN for “YES” HITEN for Australia is

Constrution Constrution for Mining /

Machinery Equipment | Machinery Equipment Construction
Machinery Equipment.
Similar usage in
Domestic market is for
Construction
Machinery Equipment ;
Though, size of HITEN
for Domestic
Construction
Machinery is smaller
than Australia.

EVERHARD for EVERHARD for “NO” EVERHARD for

Mining / Constrution Crane and Special Australia is for Mining /

Machinery Equipment | Cars Construction
Machinery Equipment,
which is totally different
from crane and special
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car.
Domestic Crane and
Special Car usage has
additional customer
specification, which is
different from Australia
that is JFE standard
specification.

And sizes for Domestic
Crane and Special car
is smaller, especially
main thickness is 6
mm.

HITEN for Mining / HITEN for Crane and “‘NO” HITEN for Australia is
Constrution Special Cars for Mining /

Machinery Equipment Construction
Machinery Equipment,
which is totally different
from crane and special
car.

Domestic Crane and
Special Car usage has
additional customer
specification, which is
different from Australia
that is JFE standard
specification.

And sizes for Domestic
Crane and Special car
is smaller, especially
main thickness is 6
mm.

EVERHARD for EVERHARD for “NO” EVERHARD for

Mining / Constrution industrial machine Australia is for Mining /
Machinery Equipment | and others Construction
Machinery Equipment,
which is totally different
from industrial machine
and others.

Domestic industrial
machine and others
usage has additional
customer specification,
which is different from
Australia that is JFE
standard specification.
And sizes for Domestic
industrial machine and
others is smaller,
especially main length
is 3 to 4m and width is
1401 to 1600mm.

HITEN for Mining / HITEN for industrial “‘NO” HITEN for Australia is
Constrution machine and others for Mining /

Machinery Equipment Construction
Machinery Equipment,
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which is totally different
from industrial machine
and others.

Domestic industrial
machine and others
usage has additional
customer specification,
which is different from
Australia that is JFE
standard specification.
And sizes for Domestic
industrial machine and
others is smaller,
especially main length
is 3 to 4m and width is
1401 to 1600mm.

C-4 Please provide any technical and illustrative material that may be
helpful in identifying or classifying the goods that your company sells
on the domestic market.

Answer;

Confidential Annex C-4 (additional specification by customers) refers
being commercially sensitive information...
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Section D

Domestic sales

This section seeks information about the sales arrangements and prices in the
domestic market of the country of export.

All domestic sales made during the investigation period must be listed
transaction by transaction. If there is an extraordinarily large volume of sales
data and you are unable to provide the complete listing electronically you must
contact the case officer before completing the questionnaire. If the case officer
agrees that it is not possible to obtain a complete listing he or she will consider
a method for sampling that meets the Commission requirements. If agreement
cannot be reached as to the appropriate method the Commission may not visit
your company.

The Commission will normally take the invoice date as being the date of sale in
order to determine which sales fall within the investigation period.

If, in response to question B4 (Sales to Australia, Export Price), you have
reported that the date of sale is not the invoice date and you consider that this
alternative date should be used when comparing domestic and export prices —

you must provide information on domestic selling prices for a matching period
- even if doing so means that such domestic sales data predates the
commencement of the investigation period.

If you do not have any domestic sales of like goods you must contact the case
officer who will explain the information the Commission requires for
determining a normal value using alternative methods.

D-1 Provide:

- a detailed description of your distribution channels to domestic
customers, including a diagram if appropriate;

- information concerning the functions/activities performed by each party
in the distribution chain; and
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- a copy of any agency or distributor agreements, or contracts entered
into.

If any of the customers listed are associated with your business,
provide details of that association. Describe the effect, if any, that
association has upon the price.

Answer
Detailed outline provided in official use version being commercially
sensitive information..

D-2 Do your domestic selling prices vary according to the distribution
channel identified? If so, provide details. Real differences in trade
levels are characterised by consistent and distinct differences in
functions and prices.

Answer;

Response provided in official use version being commercially

sensitive information.

D-3  Explain in detail the sales process, including:

- the way in which you set the price, receive orders, make delivery,
invoice and finally receive payment; and the terms of the sales; and
- whether price includes the cost of delivery to customer.

If sales are in accordance with price lists, provide copies of the price
lists.

Answer;

JFE determines sales price after negotiation with customers.

Shipment triggers invoicing, and for all sales the date of shipment is
recorded as the invoice date. It is at invoicing that JFE recognizes a
sale in their records. More detailed outline on the order process
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provided in official use version including copy agreements and order
flow process being Confidential annex D.3.1 and D.3.2 being
commercially sensitive information.

D-4  Prepare a spreadsheet named “domestic sales” listing all sales of like
goods made during the investigation period. The listing must be
provided on a CD-ROM. Include all of the following information.

Column heading Explanation

Customer name names of your customers. If an English version of the name is not easily
produced from your automated systems show a customer code number
and in a separate table list each code and name.

Level of trade the level of trade of your domestic customer

Model/grade/type commercial model/grade or type of the goods

Product code code used in your records for the model/grade/type of the goods
identified. Explain the product codes in your submission.

Invoice number invoice number

Invoice date invoice date

Date of sale refer to the explanation at the beginning of this section. If you consider

that a date other than the invoice date best establishes the material
terms of sale and should be used, report that date. For example, order
confirmation, contract, or purchase order date.

Order number show order confirmation, contract or purchase order number if you have
shown a date other than invoice date as being the date of sale.

Delivery terms e.g. ex-factory, free on truck, delivered into store

Payment terms payment terms agreed with the customer e.g. 60 days=60 etc.

Quantity quantity in units shown on the invoice e.g. kg.

Gross Invoice value gross value shown on invoice in the currency of sale, net of taxes.

Discounts on the the amount of any discount deducted on the invoice on each

Invoice transaction. If a % discount applies show that % discount applying in
another column.

Other charges any other charges, or price reductions, that affect the net invoice value.
Insert additional columns and provide description.

Net invoice value in the net invoice value expressed in your domestic currency as recorded in

the currency of the your accounting system

exporting country

Rebates or other the actual amount of any deferred rebates or allowances in the currency

Allowances of sale

Quantity discounts the actual amount of quantity discounts not deducted from the invoice.
Show a separate column for each type of quantity discount.

Packing* packing expenses

Inland transportation amount of inland transportation costs included in the selling price.
Costs*

Handling, loading handling, loading & ancillary expenses.
And ancillary

Expenses*

Warranty & warranty & guarantee expenses

Guarantee expenses®

Technical assistance expenses for after sale services such as technical assistance or
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& other services* installation costs.
Commissions™ commissions paid. If more than one type is paid insert additional
columns of data.
Other factors™ any other costs, charges or expenses incurred in relation to the
domestic sales (include additional columns as required). See question
D5.

Costs marked with * are explained in section E-2.

Answer
Confidential Attachment D-4 provided on official use version being
commercially sensitive data..

D-5 If there are any other costs, charges or expenses incurred in respect of the
sales listed which have not been identified in the table in question D-4
above add a column for each item (see “other factors”). For example,
certain other selling expenses incurred.

Answer;

There are no other costs, charges or expenses incurred other than in
Confidential Attachment D-4.

D-6 For each type of commission, discount, rebate, allowance offered on
domestic sales of like goods:

- provide a description; and
- explain the terms and conditions that must be met by the customer
to qualify for payment.

Where the amounts of these discounts, rebates etc. are not identified on the
sales invoice, explain how you calculated the amounts shown in your
response to question D4.

If you have issued credit notes, directly or indirectly to the customers, provide
details if the credited amount has not been reported as a discount or rebate.

Answer;
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Confidential Attachment D-4 refers.

Select two domestic sales, in different quarters of the investigation period, that
are at the same level of trade as the export sales. Provide a complete set of
documentation for those two sales. Include, for example, purchase order,
order acceptance, commercial invoice, discounts or rebates applicable,
credit/debit notes, long or short term contract of sale, inland freight contract,
bank documentation showing proof of payment.

The Commission will select additional sales for verification at the time of our
visit.

Answer;

Confidential Annex D-7-1; D-7-2, and D-3-2(Order Flow) refer and are
included in the official use version.
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Section E

Fair comparison

Section B sought information about the export prices to Australia and Section D
sought information about prices on your domestic market for like goods (i.e. the
normal value).

Where the normal value and the export price are not comparable adjustments may be
made. This section informs you of the fair comparison principle and asks you to
quantify the amount of any adjustment.

As prices are being compared, the purpose of the adjustments is to eliminate factors
that have unequally modified the prices to be compared.

To be able to quantify the level of any adjustment it will usually be necessary to
examine cost differences between sales in different markets. The Commission must
be satisfied that those costs are likely to have influenced price. In practice, this means
that the expense item for which an adjustment is claimed should have a close nexus
to the sale. For example, the cost is incurred because of the sale, or because the cost
is related to the sale terms and conditions.

Conversely, where there is not a direct relationship between the expense item and the
sale a greater burden is placed upon the claimant to demonstrate that prices have
been affected, or are likely to have been affected, by the expense item. In the
absence of such evidence the Commission may disallow the adjustment.

Where possible, the adjustment should be based upon actual costs incurred when
making the relevant sales. However, if such specific expense information is
unavailable cost allocations may be considered. In this case, the party making the
adjustment claim must demonstrate that the allocation method reasonably estimates
costs incurred.
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A party seeking an adjustment has the obligation to substantiate the claim by relevant
evidence that would allow a full analysis of the circumstances, and the accounting
data, relating to the claim.

The investigation must be completed within strict time limits therefore you must supply
information concerning claims for adjustments in a timely manner. Where an exporter
has knowledge of the material substantiating an adjustment claim that material is to be
available at the time of the verification visit. The Commission will not consider new
claims made after the verification visit.

E-1 Costs associated with export sales

(These cost adjustments will relate to your responses made at question B-4,
‘Australian sales’)

1. Transportation
Explain how you have quantified the amount of inland transportation associated
with the export sale (“Inland transportation costs”). Identify the general
ledger account where the expense is located. If the amount has been
determined from contractual arrangements, not from an account item, provide
details and evidence of payment.

Answer;

Detailed response on how transport costs are tracked and accounted for
is provided on official use version being commercially sensitive
information.
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Handling, loading and ancillary expenses

List all charges that are included in the export price and explain how they have
been quantified (“Handling, loading & ancillary expenses”). Identify the
general ledger account where the expenses are located. If the amounts have
been determined using actual observations, not from a relevant account item,
provide details.

The various export related ancillary costs are identified in the table at question
B4, for example:

- terminal handling;

- wharfage and other port charges;

- container taxes;

- document fees and customs brokers fees;
- clearance fees;

- bank charges, letter of credit fees

- other ancillary charges.

Answer:
Detailed response provided on how this expense is accounted for being

commercially sensitive information.

Credit

The cost of extending credit on export sales is not included in the amounts
quantified at question B4. However, the Commission will examine whether a
credit adjustment is warranted and determine the amount. Provide applicable
interest rates over each month of the investigation period. Explain the nature of
the interest rates most applicable to these export sales e.g., short term
borrowing in the currency concerned.

If your accounts receivable shows that the average number of collection days
differs from the payment terms shown in the sales listing, and if export prices
are influenced by this longer or shorter period, calculate the average number of
collection days. See also item 4 in section E-2 below.

Answer
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N/A. Interest is not considered to be a significant factor. And short term
interest rate is currently 0.13% per year.

Packing costs

List material and labour costs associated with packing the export product.
Describe how the packing method differs from sales on the domestic market,
for each model. Report the amount in the listing in the column headed
‘Packing’.

Answer
N/A. Plates do not need packing.

Commissions
For any commissions paid in relation to the export sales to Australia:

- provide a description; and

- explain the terms and conditions that must be met.

Report the amount in the sales listing in question B-4 under the column headed
“Commissions”. |dentify the general ledger account where the expense is
located.

Answer;
Official use version has details on selling arrangements and agreements
which is commercially sensitive information..

Warranties, guarantees, and after sales services

List the costs incurred. Show relevant sales contracts. Show how you
calculated the expenses (“Warranty & guarantee expenses” and “Technical
assistance & other services”), including the basis of any allocations. Include
a record of expenses incurred. Technical services include costs for the service,
repair, or consultation. Where these expenses are closely related to the sales in
question, an adjustment will be considered. Identify the ledger account where
the expense is located.
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There is no technical staff involvement for export to the Australian
market.

Therefore there is no technical service expense :

Other factors

There may be other factors for which an adjustment is required if the costs
affect price comparability — these are identified in the column headed “Other
factors”. For example, other variable or fixed selling expenses, including
salesmen’s salaries, salesmen’s travel expenses, advertising and promotion,
samples and entertainment expenses. Your consideration of questions asked at
Section G, concerning domestic and export costs, would have alerted you to
such other factors.

Answer
Official use version has detailed response being Confidential annex E.1.7
and E.2.10 being commercially sensitive information.

Currency conversions

In comparing export and domestic prices a currency conversion is required.
Fluctuations in exchange rates can only be taken into account when there has
been a ‘sustained’ movement during the period of investigation (see article
2.4.1 of the WTO Agreement). The purpose is to allow exporters 60 days to
adjust export prices to reflect ‘sustained’ movements. Such a claim requires
detailed information on exchange movements in your country over a long period
that includes the investigation period.

Answer
Treatment of exchange rates including actual rates applied are detailed in

official use version being commercially sensitive information.

Date Rate (yen/dollar)
Jan. 2013
Feb. 2013
Mar. 2013
Apr. 2013
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May. 2013
Jun. 2013
Jul. 2013

Aug. 2013
Sep. 2013
Oct. 2013
Nov. 2013
Dec. 2013

E-2 Costs associated with domestic sales

(These cost adjustments will relate to your responses made at question D-4,
“domestic sales”)

The following items are not separately identified in the amounts quantified at
question D-4. However you should consider whether any are applicable.

1. Physical characteristics
The adjustment recognises that differences such as quality, chemical
composition, structure or design, mean that goods are not identical and the
differences can be quantified in order to ensure fair comparison.

The amount of the adjustment shall be based upon the market value of the
difference, but where this is not possible the adjustment shall be based upon
the difference in cost plus the gross profit mark-up (i.e. an amount for selling
general and administrative costs (SG&A) plus profit).

The adjustment is based upon actual physical differences in the goods being
compared and upon the manufacturing cost data. Identify the physical
differences between each model. State the source of your data.

Answer;




PUBLIC RECORD VERSION

44

Details on dimensional, volume differences provided on official use
version and JFE is claiming due allowance based on those differences
being commercially sensitive information.

Import charges and indirect taxes
If exports to Australia:

- are partially or fully exempt from internal taxes and duties that are borne
by the like goods in domestic sales (or on the materials and components
physically incorporated in the goods), or

- if such internal taxes and duties have been paid and are later remitted
upon exportation to Australia;

the price of like goods must be adjusted downwards by the amount of the taxes
and duties.

The taxes and duties include sales, excise, turnover, value added, franchise,
stamp, transfer, border, and excise taxes. Direct taxes such as corporate
income tax are not included as such taxes do not apply to the transactions.

Adjustment for drawback is not made in every situation where drawback has
been received. Where an adjustment for drawback is appropriate you must
provide information showing the import duty borne by the domestic sales. (That

is, it is not sufficient to show the drawback amount and the export sales quantity
to Australia. For example, you may calculate the duty borne on domestic sales
by quantifying the total amount of import duty paid and subtracting the duty
refunded on exports to all countries. The difference, when divided by the
domestic sales volume, is the amount of the adjustment).

In substantiating the drawback claim the following information is required:

- a copy of the relevant statutes/regulations authorising duty exemption or
remission, translated into English;
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- the amount of the duties and taxes refunded upon exportation and an
explanation how the amounts were calculated and apportioned to the
exported goods;

- an explanation as to how you calculated the amount of duty payable on
imported materials is borne by the goods sold domestically but is not
borne by the exports to Australia;

Substitution drawback systems

Annex 3 of the WTO Agreement on Subsidies provides: “Drawback systems
can allow for the refund or drawback of import duties on inputs which are
consumed in the production process of another product and where the export of
this latter product contains domestic inputs having the same quality and
characteristics as those substituted for the imported inputs”

If such a scheme operates in the country of export adjustments can also be
made for the drawback payable on the substituted domestic materials, provided
the total amount of the drawback does not exceed the total duty paid.

Answer;

There is no provision for duty drawback on goods exported to Australia.
JFE pays the gap of consumption tax that generated in the purchases and
sales. JFE's financial statement and any annex don't include consumption
tax.

Please see Confidential Annex E-2-2

Level of trade

Question D-4 asks you to indicate the level of trade to the domestic customer.
To claim an adjustment for level of trade differences you will need to quantify
the amount by which level of trade influences price.

Trade level is the level a company occupies in the distribution chain. The trade
level to which that company in turn sells the goods and the functions carried out
distinguish a level of trade. Examples are producer, national distributor, regional
distributor, wholesaler, retailer, end user, and original equipment.
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It may not be possible to compare export prices and domestic prices at the
same level of trade. Where relevant sales of like goods at the next level of trade
must be used to determine normal values an adjustment for the difference in
level of trade may be required where it is shown that the difference affects price
comparability.

The information needs to establish that there are real trade level differences,
not merely nominal differences. Real trade level differences are characterised
by a consistent pattern of price differences between the levels and by a
difference in functions performed. If there is no real trade level differences all
sales are treated as being at the same level of trade.

A real difference in level of trade (may be adjusted for using either of the
following methods:

(a) costs arising from different functions: the amount of the costs, expenses
etc. incurred by the seller in domestic sales of the like goods resulting
from activities that would not be performed were the domestic sales
made at the same level as that of the importer.

This requires the following information:

- a detailed description of each sales activity performed in selling to
your domestic customers (for example sales personnel, travel,
advertising, entertainment etc.);

- the cost of carrying out these activities in respect of like goods;

- for each activity, whether your firm carries out the same activity
when selling to importers in Australia;

- an explanation as to why you consider that you are entitled to a
level of trade adjustment.
or
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(b) level discount. the amount of the discount granted to purchasers who are
at the same level of trade as the importer in Australia. This is determined by
an examination of price differences between the two levels of trade in the
exporter's domestic market, for example sales of like goods by other
vendors or sales of the same general category of goods by the exporter.
For this method to be used it is important that a_clear pattern of pricing be
established for the differing trade levels. Such pattern is demonstrated by a
general availability of the discounts to the level - isolated instances would
not establish a pattern of availability.

Answer;

Official use version has response on level of trade details being
commercially sensitive information and is considered to be the basis for
claiming due allowance for level of trade factors.

Credit

The cost of extending credit on domestic sales is not included in the amounts
quantified at question D-4. However, the Commission will examine whether a
credit adjustment is warranted and determine the amount. An adjustment for
credit is to be made even if funds are not borrowed to finance the accounts
receivable.

The interest rate on domestic sales in order of preference is:

- the rate, or average of rates, applying on actual short term borrowing’s by the
company; or

- the prime interest rate prevailing for commercial loans in the country for credit
terms that most closely approximate the credit terms on which the sales
were made; or

- such other rate considered appropriate in the circumstances.

Provide the applicable interest rate over each month of the investigation period.

Answer
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JFE has used the prime rate of 0.13% at the first half of 2013.

If your accounts receivable shows that the average number of collection days
differs from the payment terms shown in the sales listing, and if domestic prices
are influenced by this longer or shorter period, calculate the average number of
collection days.

Where there is no fixed credit period agreed at the time of sale the period of
credit is determined on the facts available. For example, where payment is
made using an open account system', the average credit period may be
determined as follows:

1. Calculate an accounts receivable turnover ratio

This ratio equals the total credit sales divided by average accounts receivable.
(It is a measure of how many times the average receivables balance is
converted into cash during the year).

In calculating the accounts receivable turnover ratio, credit sales should be
used in the numerator whenever the amount is available from the financial
statements. Otherwise net sales revenue may be used in the numerator.

An average accounts receivable over the year is used in the denominator. This
may be calculated by:

- using opening accounts receivable at beginning of period plus closing
accounts receivable at end of period divided by 2, or

- total monthly receivables divided by 12.

2. Calculate the average credit period

! Under an open account system, following payment the balance of the amount owing is
carried into the next period. Payment amounts may vary from one period to the next,

with the result that the amount owing varies.
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The average credit period equals 365 divided by the accounts receivable
turnover ratio determined above at 1.

The resulting average credit period should be tested against randomly selected
transactions to support the approximation.

Answer

JFE’s resulting average credit period is about - days.

The following items are identified in the amounts quantified at question D-4:

5. Transportation
Explain how you have quantified the amount of inland transportation
associated with the domestic sales (“Inland transportation Costs”).
Identify the general ledger account where the expense is located. If the
amount has been determined from contractual arrangements, not from
an account item, provide details and evidence of payment.

Answer;

Confidential annex E.2.5 refers and the official use version has detailed
outline_on how this expense is tracked and accounted for being
commercially sensitive information. JFE is claiming due allowance on this
expense item.

6. Handling, loading and ancillary expenses
List all charges that are included in the domestic price and explain how
they have been quantified (“Handling, loading and ancillary
Expenses”). ldentify the general ledger account where the expense is
located. If the amounts have been determined using actual observations,
not from a relevant account item, provide details.

Answer;

Official use version explains how this expense is accounted for.

7. Packing
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List material and labour costs associated with packing the domestically sold
product. Describe how the packing method differs from sales on the domestic
market, for each model. Report the amount in the listing in the column headed
“Packing”.

Answer;
N/A. Plates do not need packing.

Commissions
For any commissions paid in relation to the domestic sales:

- provide a description

- explain the terms and conditions that must be met.

Report the amount in the sales listing under the column headed
“Commissions”. Identify the general ledger account where the expense is
located.

Answer;
Official use version has details on commissions allowed being
commercially sensitive information..

Warranties, guarantees, and after sales services

List the costs incurred. Show relevant sales contracts. Show how you
calculated the expenses (“Warranty & Guarantee expenses” and
“Technical assistance & other services”), including the basis of any
allocations. Include a record of expenses incurred. Technical services
include costs for the service, repair, or consultation. Where these
expenses are closely related to the sales in question, an adjustment will
be considered. Identify the ledger account where the expense is located.

Answer;

Detail on related expense is provided in official use version being

commercially sensitive information and JFE consider this expense to be a

due allowance.
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Other factors
There may be other factors for which an adjustment is required if the costs

affect price comparability — these are identified in the column headed “Other

factors”. List the factors and show how each has been quantified in per unit
terms. For example:

inventory carrying cost. describe how the products are stored prior to
sale and show data relating to the average length of time in inventory.
Indicate the interest rate used;

warehousing expense: an expense incurred at the distribution point;

royalty and patent fees: describe each payment as a result of production
or sale, including the key terms of the agreement;

advertising; and

bad debt.

Answer;

Confidential annex E.1.7 and E.2.10 provided in official use version refer
and JFE consider the related expense to be a due allowance..

Duplication

In calculating the amount of the adjustments you must ensure that there is no

duplication.

For example:

adjustments for level of trade, quantity or other discounts may overlap, or

calculation of the amount of the difference for level of trade may be
based upon selling expenses such as salesperson’s salaries, promotion
expenses, commissions, and travel expenses.

Separate adjustment items must avoid duplication.
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An adjustment for quantities may not be granted unless the effect on prices for
quantity differences is identified and separated from the effect on prices for
level of trade differences.

Answer;
No intentional duplication on expenses and claimed due allowances.
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Section F

Export sales to countries other than Australia (third country sales)

Your response to this part of the questionnaire may be used by the Commission to
select sales to a third country that may be suitable for comparison with exports to
Australia.

Sales to third countries may be used as the basis for normal value in certain
circumstances. The Commission may seek more detailed information on particular
third country sales where such sales are likely to be used as the basis for determining
normal value.

F-1 Using the column names and column descriptions below
provide a summary of your export sales to countries other than

Australia.
Column heading Explanation

Country Name of the country that you exported like
goods to over the investigation period.

Number of customers The number of different customers that your
company has sold like goods to in the third
country over the investigation period.

Level of trade The level of trade that you export like goods to in
the third country.

Quantity Indicate quantity, in units, exported to the third
country over the investigation period.

Unit of quantity Show unit of quantity e.g. kg

Value of sales Show net sales value to all customers in third
country over the investigation period

Currency Currency in which you have expressed data in
column SALES

Payment terms Typical payment terms with customer(s) in the
country e.g. 60 days=60 etc.

Shipment terms Typical shipment terms to customers in the third
country e.g. CIF, FOB, ex-factory, DDP etc.

Supply this information in spreadsheet file named “Third country”

Answer;
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Confidential Attachment F-1refersbeing commercially sensitive
information.

Please identify any differences in sales to third countries which
may affect their comparison to export sales to Australia.

Answer;
Sales to Australian customers are substantially high priced and comprise
a relatively bigger volume on a per customer basis.
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Section G

Costing information and constructed value

The information that you supply in response to this section of the questionnaire will be
used for various purposes including:

— testing the profitability of sales of like goods on the domestic market;

— determining a constructed normal value of the goods under consideration (the
goods) - i.e. of the goods exported to Australia; and

— making certain adjustments to the normal value.

You will need to provide the cost of production of both the exported goods (the goods)
and for the like goods sold on the domestic market. You will also need to provide the
selling, general, and administration costs relating to goods sold on the domestic
market; the finance expenses; and any other expenses (e.g. non-operating expenses
not included elsewhere) associated with the goods.

In your response please include a worksheet showing how the selling, general, and
administration expenses; the finance expenses; and any other expenses have been
calculated.

If, in response to question B4 (Sales to Australia, Export Price) you:

e reported that the date of sale is not the invoice date and consider that this
alternative date should be used when comparing domestic and export prices, and

e provided information on domestic selling prices for a matching period as required
in the introduction to Section D (Domestic Sales)

you must provide cost data over the same period as these sales even if doing so
means that such cost data predates the commencement of the investigation period.

At any verification meeting you must be prepared to reconcile the costs shown to the
accounting records used to prepare the financial statements.
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G-1. Production process and capacity

1. Describe the production process for the goods. Provide a flowchart of the
process. Include details of all products manufactured using the same
production facilities as those used for the goods. Also specify all scrap or
by-products that result from producing the goods.

Answer;

Confidential Annex G-1refers.

G-2. Provide information about your company's total production in

the following table:

PREVIOUS MOST RECENT Investigation
FINANCIAL FINANCIAL Period
YEAR YEAR

A — Production capacity (e.g. kg,
tonnes)*

B — Actual production in volume
(e.g. kg, tonnes)

C — Capacity utilisation (%)
(B/A x 100)

* rather than showing a ‘name-plate’ optimal capacity it is more meaningful to show the maximum level of production

that may reasonably be attained under normal operating conditions.

maintenance and repair; a number of shifts and hours of operation that is not abnormally high; and a typical

production mix.

For example assuming: normal levels of

Provide this information on a spreadsheet named "Production”.
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Answer;
Confidential Annex G-2 refers.
G-3. Cost accounting practices
1. Outline the management accounting system that you maintain and explain how
that cost accounting information is reconciled to your audited financial
statements.
Answer.

JFE Steel has provided a flowchart and outline of the functions of its cost
accounting system in Annex G-3.1 JFE Steel employs a standard cost
accounting system with product costs calculated on a process cost basis. The
cost accounting system draws cost and production information from other
database system. Production information from the Monthly Production Report as
described in Annex G-3.1 In addition, the cost accounting system draws cost
and consumption volume information from the following system.

Raw Materials System for raw material cost/expenses,
Personnel/labour System for labour cost,

Energy System for energy consumption volume record by department,
Procurement System for material cost/expenses,

Subcontract System for subcontract expenses, and

Fixed asset System for depreciation

The cost accounting system reconciles to the monthly financial statement data
through the calculation of the cost of sales and inventory values. For example,
Sales data from “Collecting Receivables System” is fed to the Cost Accounting
System and the standard cost of sales is delivered from the sales quantity and
standard unit cost. The total standard cost of sales plus all cost variances is the
total cost of sales.
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Is your company’s cost accounting system based on standard (budgeted) costs?
State whether standard costs were used in your responses to this questionnaire.
If they were state whether all variances (i.e. differences between standard and
actual production costs) have been allocated to the goods - and describe how
those variances have been allocated.

Answer;

Yes. JFE’s cost accounting system is based on standard (budgeted) costs.
Standard costs are used in our responses to this questionnaire and all
variances have been fully allocated to all products based on the ratio of
standard cost value by product. The ratios are calculated by Works.
Confidential Annexes G-3-2-1, G-3-2-2 and G-3-2-3.refer.

Provide details of any significant or unusual cost variances that occurred during
the investigation period.

Answer;
N/A (There is no significant or unusual cost variances that occurred during
the investigation period.)

Describe the profit/cost centres in your company’s cost accounting system.

Answer;
Please see Confidential Annex G-3-4.

For each profit/cost centre describe in detail the methods that your company
normally uses to allocate costs to the goods under consideration. In particular
specify how, and over what period, expenses are amortised or depreciated, and
how allowances are made for capital expenditures and other development costs.

Answer;

Detailed outline provided in official use version being commercially
sensitive information..
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Describe the level of product specificity (models, grades etc.) that your
company’s cost accounting system records production costs.

Answer;
Our company’s cost accounting and product specificity unites are at the
nine digit level. Confidential Annex G-6.refers

List and explain all production costs incurred by your company which are valued
differently for cost accounting purposes than for financial accounting purposes.

Answer;
N/A

There are no costs which are valued differently for cost accounting
purposes than for financial accounting purposes

State whether your company engaged in any start-up operations in relation to
the goods under consideration. Describe in detail the start-up operation giving
dates (actual or projected) of each stage of the start-up operation.

Answer;
JFE is not engaged in any start-up operation in relation to the goods under
consideration.

State the total cost of the start-up operation and the way that your company has
treated the costs of the start-up operation it its accounting records.

Answer;
Refer response to above question

Cost to make and sell on domestic market
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This information is relevant to testing whether domestic sales are in the ordinary
course of trade.?

1. Please provide (in the format shown in the table below) the actual unit cost to
make and sell each model/type* (identified in section C) of the like goods sold
on the domestic market. Provide this cost data for each quarter over the
investigation period. If your company calculates costs monthly, provide monthly
costs.

2. Indicate the source of cost information (account numbers etc.) and/or methods
used to allocate cost to the goods. Provide documentation and worksheets
supporting your calculations.

Answer;

Please see Confidential Annex G-4 “Domestic CTMS”,and Confidential
Annex G-4-1 ,and Confidential Annex G-3-2-3 and Confidential Annex G-4
“SGA & Financial Cost “are vouchers of it being commercially sensitive
data.

Quarter X Quarter X Quarter X Quarter X

Like Domestic
Model/Type — from
spreadsheet LIKEGOOD

Material Costs'

Direct Labour

Manufacturing Overheads

Other Costs?

Total Cost to Make

Selling Costs

Administration Costs

Financial Costs

Delivery Expenses3

2 The Commission applies the tests set out in s.269TAAD of the Customs Act 1901 to
determine whether goods are in ordinary course of trade. These provisions reflect the

WTO anti-dumping agreement — see Article 2.2.1.
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Other Costs®

Unit Cost to Make and
Sell

Prepare this information in a spreadsheet named "Domestic CTMS".

' Identify each cost separately. Include indirect material costs as a separate item only if
not included in manufacturing overheads.

2 Relating to costs of production only; identify each cost separately.

% |dentify each cost separately. Please ensure non-operating expenses that relate to
the goods under consideration are included. Where gains/losses due to foreign
currency exchange are incurred, please provide detail of the amounts separately for
transaction and translation gains/losses.

Provide this information for each quarter (or month if your company calculates costs on a
monthly basis) over the period of the investigation.

Provide the information broken down into fixed and variable costs, and indicate the % total cost

represented by fixed costs.

If you are unable to supply this information in this format, please contact the case officer for
this investigation at the address shown on the cover of this questionnaire.

Please specify unit of currency.
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exported to Australia)
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The information is relevant to calculating the normal values based on costs. It is also

relevant to calculating certain adjustments to the normal value.

Quarter X

Quarter X

Quarter X

Quarter X

Model/Type exported to
Australia — from spreadsheet
LIKEGOOD

Material Costs'

Direct Labour

Manufacturing Overheads

Other Costs?

Total Cost to Make

Selling Costs

Administration Costs

Financial Costs

Delivery Expenses’

Other Costs®

Unit Cost to Make and Sell

Prepare this information in a spreadsheet named "Australian CTMS".

Answer;

information.

Please see Confidential Annex G-5 “Australian CTMS”. And Confidential
Annex G-3-2-3 and Confidential Annex G-4 “SGA & Financial Cost” and
Confidential Annex G-4-1 are vouchers of it, being commercially sensitive

' Identify each cost separately. Include indirect material costs as a separate item only if

not included in manufacturing overheads.

2 Relating to costs of production only; identify each cost separately.




PUBLIC RECORD VERSION

63

% |dentify each cost separately. Please ensure non-operating expenses that relate to
the goods are included. Where gains/losses due to foreign currency exchange are
incurred, please provide detail of the amounts separately for transaction and translation
gains/losses.

Provide this information for each quarter (or month if your company calculates costs on a
monthly basis) over the period of the investigation.

Provide the information broken down into fixed and variable costs, and indicate the % total cost
represented by fixed costs.

If you are unable to supply this information in this format, please contact the case officer for
this investigation at the address shown on the cover of this questionnaire.

Please specify unit of currency.

1 Where there are cost differences between goods sold to the domestic
market and those sold for export, give reasons and supporting evidence for
these differences.

Answer;
Confidential annex G.3.2.3 refers and conclusion is provided in
official use version being commercially sensitive information.

2 Give details and an explanation of any significant differences between the
costs shown, and the costs as normally determined in accordance with your
general accounting system. Reference should be made to any differences
arising from movements in inventory levels and variances arising under
standard costing methods.

Answer;
N/A(There is no significant differences). .
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In calculating the unit cost to make and sell, provide an explanation if the
allocation method used (e.g. number, or weight etc.) to determine the unit
cost differs from the prior practice of your company.

Answer;
The allocation method used to determine the unit cost doesn’t differ
from the prior practice of our company.

G-6 Major raw material costs

List major raw material costs, which individually account for 10% or more of the total
production cost.

Purchase Price

Major raw material Million Yen

Iron e
Coal ]

Total |

Term:Investigatoin Period

For these major inputs:

¢ identify materials sourced in-house and from associated entities;

e identify the supplier; and
Supplier Million Yen

Total

¢ show the basis of valuing the major raw materials in the costs of production
you have shown for the goods (e.g. market prices, transfer prices, or actual
cost of production).

Answer;
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The basis of valuing the major raw materials is Market prices

Where the major input is produced by an associate of your company the
Commission will compare your purchase price to a normal market price. If the
associate provides information on the cost of production for that input such cost
data may also be considered.

Normal market price is taken to be the price normally available in the market
(having regard to market size, whether the input is normally purchased at ‘spot
prices’ or under long term contracts etc.).

The term associate is defined in section 269TAA of the Customs Act. Included
in that definition are companies controlled by the same parent company (a
company that controls 5% or more of the shares of another is taken to be an
associated company); companies controlled by the other company; and
companies having the same person in the board of directors.

Important note: If the major input is sourced as part of an integrated
production process you should provide detailed information on the full
costs of production of that input.
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Section H

Exporter's declaration

D | hereby declare that...JFE Steel Corporation......................

did, during the period of investigation export the goods under
consideration and have completed the attached questionnaire and,
having made due inquiry, certify that the information contained in this
submission is complete and correct to the best of my knowledge and
belief.

D | hereby declare that............................... (company)

did not, during the period of investigation, export the goods under
consideration and therefore have not completed the attached
questionnaire.

Name - [N

SIigNAature ... ——————————

Position in

Company :Staff Deputy General Manager, Export
Planning & Coordination Sec., Sales Coordination &
Operation Planning Dept.

Date e e e e ea e a e e e eAeAEaea A e e eAeAeaEaearaanenenrurasarasanannnnns
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Section I

Checklist

This section is an aid to ensure that you have completed all sections of this

questionnaire.
Section Please tick if
you have
responded to
all questions
Section A — general information ]
Section B — export price ]
Section C - like goods ]
Section D — domestic price ]
Section E — fair comparison ]
Section F — exports to third countries ]
Section G — costing information ]
Section H — declaration ]
Electronic Data Please tick if
you have
provided
spreadsheet
INCOME STATEMENT ]
TURNOVER - sales summary ]
AUSTRALIAN SALES - list of sales to Australia ]
DOMESTIC SALES - list of all domestic sales of ]
like goods
THIRD COUNTRY - third country sales ]
PRODUCTION - production figures ]
DOMESTIC COSTS - costs of goods sold ]
domestically
AUSTRALIAN COSTS - costs of goods sold to ]
Australia
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Appendix

Glossary of terms

This glossary is intended to provide you with a basic understanding of technical terms
that appear in the questionnaire.

Adjustments

To enable a fair comparison between the export price and the normal value Australian
legislation provides for the adjustment of the domestic price paid for like goods.
Adjustments are made to account for sales occurring at different times, specification
differences, and differences in the terms or circumstances of the sales. The adjustment
to the normal value may be upward or downward. Areas where you believe an
adjustment is necessary should be identified. Section E of the questionnaire refers.

Examples of adjustments that may be made include: sales occurring at different times
(it is sometimes necessary to compare domestic and export sales made at different
times - in these circumstances an adjustment may be made to reflect price movements
during that time); specification differences; packaging; taxes; level of trade; advertising;
servicing/warranty; inland freight; warehousing; export charges; credit terms; duty
drawback; commissions.

Adjustments may also be required where the normal value is based upon costs to
make and sell.

Arms length

Sales are not considered to be at "arms length" on your domestic market if there is any
consideration payable for the goods other than their price, or there is an association
between the buyer and the seller which affects the price, or there will be a
reimbursement, compensation or benefit for, or in respect of, the price.

Constructed value
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In cases where domestic prices paid for the goods under consideration in the country
of export cannot be used for the determination of normal value, i.e. when there are no
or insufficient sales or where such sales were not made in the ordinary course of trade,
normal value may be based on a constructed value. Constructed value is calculated on
the basis of the cost of production of the goods under consideration plus a reasonable
amount for selling, general and administration costs, and for profits, that are associated
with sales on the domestic market of the country of export.

Cost of production/manufacturing

The cost of production or manufacture consists of all manufacturing costs associated
with the goods. It is the sum of direct materials, direct labour and factory overheads.
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Cost to make and sell

The cost to make and sell is the sum of the cost of production or manufacture, and the
selling, general and administration costs associated with the sale of those goods.

Country of origin

The country in which the last significant process in the manufacture or production of
the goods was performed.

Date of sale
The Commission will normally use the invoice date as recorded in the exporter or
producer’s records. Another date may be used if this better reflects the material terms

of sale. The questionnaire directs attention to matching data sets of domestic and
export sales where some other date is used, as well as matching cost information.

Direct labour cost

Direct labour is categorised as a variable cost, i.e. the value varies with the level of
production.

Dumping

Dumping occurs when the products of one country are exported to another country at a
price less than their normal value.

Dumping margin
Where the export price is less than the normal value the dumping margin is the amount
of the difference. It can be expressed as a value or as a percentage of the export

price.

Export price
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The export price of the goods is usually the price paid or payable to the exporter in
arms length transactions, in most instances calculated at the free-on-board (FOB)
level.

Exporting country

The country of export is normally the country of origin from which the goods are
shipped. The country of export may be an intermediate country, except where the
products are merely transhipped through that country, or the products concerned are
not produced in that country, and there is no comparable price in that country.

Factory overheads

Factory overheads consist of variable costs e.g. power, supplies, indirect labour and
fixed costs e.g. factory rent, factory insurance, factory depreciation etc.

Goods under consideration (the goods)

The goods to which the application for anti-dumping action relates. That is, the goods
that you have exported to Australia allegedly at dumped prices.

Incoterms

The following abbreviations are commonly used (comment is provided concerning
costs that are normally borne by the seller):

EXW ex works (the seller’'s minimum obligation as costs relate to goods being
made available at the sellers premises)

FCA free carrier (main carriage not paid by seller. Pay costs until such time
that the goods have been delivered at the named point into custody of a
carrier named by the seller. Customs formalities, taxes etc. paid if
required)

FAS free alongside ship (main carriage not paid by seller. Deliver the goods
alongside the ship)



FOB

CFR

CIF

CPT

CIP

DAF

DES

DDU

DDP
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free on board (main carriage not paid by seller. Deliver the goods on
board, provide export clearance if required, pay loading costs to the point
the goods have passed the ship’s rail, pay customs formalities, taxes etc.
payable upon exportation)

cost and freight (main carriage paid by seller. Pay all costs until delivered
as well as freight, loading and unloading, pay customs formalities, taxes
etc. payable upon exportation)

cost, insurance and freight (main carriage paid by seller. Pay all costs as
under CFR as well as marine insurance)

the terms CFR and CIF are only used where goods are carried by sea or
waterway transport

carriage paid to

carriage and insurance paid to

the terms CPT and CIP are used as alternatives to CFR and CIF where
the goods are carried by air, road, rail etc.

delivered at frontier (goods carried by rail or road and cleared for export
at the named place at the frontier. Pay costs until delivered at the frontier
plus any discharge costs incurred to place the goods at the customer’s
disposal)

delivered ex ship (goods made available to the buyer on board the ship
uncleared for import at the named port of destination. Pay all costs
incurred in placed at the disposal of the buyer, pay customs formalities,
taxes etc. payable upon exportation, and where necessary for transit
through another country)

delivered duty unpaid (pay all costs for carriage to the agreed point, pay
customs formalities, taxes etc. payable upon exportation, and where
necessary for transit through another country)

delivered duty paid (goods made available at the named place in the
country of importation — all risks and costs being incurred by the seller
including duties, taxes etc. incurred upon importation)

Investigation period
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A period defined by the Commission over which importations of the goods are
examined.

Like goods

Like goods are goods sold on the domestic market of the country of export (or to a third
country) that are identical in all respects to the goods under consideration or that,
although not alike in all respects have characteristics closely resembling those of the
goods under consideration. The term ‘like goods’ also refers to the goods produced by
the Australian industry allegedly being injured by dumped imports.

Normal value
Australian legislation sets out several ways to assess "normal value".

The preferred method is to use the price paid for like goods sold for domestic
consumption in the country of export. Usually, these sales are made by you, but there
may be circumstances where it is appropriate to use sales made by other sellers on
the domestic market.

Sale prices must be at arms length and in the ordinary course of trade. In the absence
of relevant or suitable domestic sales, the normal value may be determined by
constructing a price based upon all costs to make and sell the goods. Profit may also
be included if the sales on the domestic market are profitable. Alternatively the normal
value may be ascertained using the price paid for like goods sold in the ordinary
course of trade at arms length to customers in a country other than Australia, however
this option is rarely used.

Finally, when a normal value cannot be ascertained by any of the above methods, or if
no information is provided, the Commission will determine the normal value by
considering all the relevant information, including the applicant's information. This
allows the applicant's information to be used where sufficient information has not been
furnished or is not available.
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Where domestic price generally, and the trade of the exporting country are determined
or substantially influenced by the government of the exporting country, an
alternative/surrogate market economy is selected by the Commission and the normal
value is determined as if the surrogate country were the export source.

Ordinary course of trade

Testing for "ordinary course of trade" includes a comparison of the selling price and the
unit cost to make and sell for the same period. If sales in respect of a substantial
quantity of goods over an extended period of time, usually 12 months, do not recover
all costs and these losses are not likely to be recovered within a reasonable period of
time, (again usually 12 months) then the sales are regarded as being not in the
ordinary course of trade.

There may be circumstances where it is appropriate to use a period other than 12
months in assessing whether sales are in the ordinary course of trade.

Unprofitable sales are to be taken to have occurred in substantial quantities during an
extended period where the unprofitable sales amount to 20% or more of the total
volume of sales of the goods by the exporter over the period. An extended period of
time is usually taken to be a period not less than 12 months. Where unprofitable sales
are rejected, normal value is based upon remaining profitable sales provided they
occur in sufficient number. Where all sales have been made at a loss, or profitable
sales are insufficient, the normal value may be constructed from costs to make and
sell.

Selling, general and administration expenses (SG&A)

The selling, general and administration expenses includes all selling, distribution,
general and administration expenses including finance costs that would be incurred if
the goods were sold for domestic consumption in the country of export. The amounts
are determined in each case using all the available information and may include
expenses incurred in:

domestic sales of like goods;
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sale of goods of the same general category by the exporter; or
sales in the industry in the country of export.

The expenses must, however, reflect the selling, general and administration costs of
the goods. Administrative and selling expenses include: director’s fees, management
salaries and benefits, office salaries and benefits, office supplies, insurance,
promotion, entertainment, depreciation and corporate overheads.
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STEEL PLATE

JFE Steel Corporation



has exerted the utmost effort to
supply high-quality steel plates in
Steel CO. response to customer's requirements
throughout a history of more than 90
years. JFE Steel is continuously improving its production

JFE

equipment, expanding product types, and intensifying
quality control.

JFE Steel has 3 world-leading plate mills; they are East
Japan Works (Keihin), West Japan Works (Kurashiki), and
West Japan Works (Fukuyama). Manufacturing various
kinds of steel plate products with the maximum width of
5,350mm (one of the largest-in-the-world), and the
maximum thickness of 360mm, JFE has responded to the
requirements of domestic and overseas customers.

A state-of-the-art, 4-high plate mill, was followed by the
installation of a series of new facilities such as a modern
heat-treatment facility, a ladle-refining station, and an on-
line accelerated cooling system. These investments have
permitted JFE Steel to maintain the world's highest
technological level in steel plate production.

Being the first in Japan to adopt a computer-aided plate
production system consistently from order to shipment, JFE
Steel has gained high reliance of the customer by controlling
all plate manufacturing processes completely.

With the expansion of products, a wide variety of steel
plates are now being produced and marketed in addition to
ordinary carbon steel plates. These include high-tensile
strength steel plates with a tensile strength up to 980N/mm?,
steel plates for low-temperature uses, steel plates for boilers
and pressure vessels, Ni type high atmospheric corrosion
resistant steel plates, abrasion resistant steel plates, stainless
steel plates and various types of clad steel plates.

JFE Steel's high-quality steel plates are always available to
meet the customers' needs.

East Japan Works (Keihin)
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JFE'S STEEL PLATES

The world's largest class steel plates
are available.

Max. thickness 360mm, Max. length 27,000mm, Max width
5,350mm, Max. mass 70 tons.

High quality products and a wide range
of types are available.

JFE's steel plates are supported by world leading technologies and
extensive experience. In addition to producing plates specified by
domestic and overseas industrial standards, JFE Steel produces a
wide variety of unique steel plates.

These include high-tensile strength steel plates, steel plates for
low-temperature use, atmospheric corrosion resistant steel plates,
abrasion resistant steel plates, corrosion resistant steel plates in
various corrosive environments, stainless steel plates and clad
steel plates with various cladding materials.

The newest controlled rolling and
on-line accelerated cooling technology.

JFE Steel has adopted powerful rolling machines for controlled
rolling and highly efficient on-line accelerated cooling facilities,
and developed world leading TMCP technology.

JFE Steel produces and supplies sophisticated high strength steel
plates with high toughness and good weldability through TMCP
technology. These products are widely applied in various fields
focusing on ships, bridges and building.

4 The surface appearance is excellent.

Slabs are thoroughly cleaned before rolling, and scale is
completely removed by high-pressure water jets during rolling.
These operations produce rolled plates with clean and attractive
surfaces. Heat treatment is performed in oxygen-free atmosphere
where plates free from scale are produced.

Excellent dimensional accuracy
and uniformity

JFE Steel produces steel plates by computer-controlled plate mills
providing plates with excellent dimensional accuracy and
uniformity.

JFE Steel adopts world leading technology to minimize plate
crown and variation of thickness along the longitudinal direction,
and succeeds in achieving optimum rolled shape.

6 Optimum delivery control

JFE Steel has extensive computer control systems from order
receipt to shipment. Order information from the customer is
exactly inputted to each production process, enabling products to
be delivered meeting requirements correctly and with minimum
lead time.

MANUFACTURING SHOPS AND MAJOR EQUIPMENT

Facility Keihin Kurashiki Fukuyama

Blast furnace 1 unit 3 units 4 units
Basic oxygen furnace 2 units 6 units 5 units
Electric arc furnace 1 unit 1 unit =
Ladle refining system 1 set 1 set 1 set
Continuous casting machine 3 units 5 units 6 units
Reheating Continuous type 2 units 2 units 2 units
furnace Batch type 2 units 3 units 3 units
Rolling mill 1 unit (5,500mm width) 1 unit (5,500mm width) 2 units (4,700mm width)
Accelerated cooling system 1 unit 1 unit 1 unit
Shearing machine 1 set 1 set 1 set
Heat treatment furnace 2 units 4 units 1 units
Quenching system 1 unit 2 units -
Shot blast and painting system 1 set 3 sets 1 set
Stainless steel pickling system — — 1 units
Stainless steel heat treatment furnace - — 1 unit
Stainless steel grinding machine - 2 sets 3 sets
Clad slab assembly system — — 1 set

Rolling Mill

JFE'S STEEL PLATES / MANUFACTURING SHOPS AND MAJOR EQUIPMENT . .




VIANUFACTURING PROCESS FLOW

Desulphurization*Dephosphorization

?

,,l\ >

Steel Making (BOF)

Blast Furnace

Electric Furnace

] AN

Ladle Refining:
Degassing etc

Slab

Degassing

Continuous Casting

=
Lgﬂ

Degassing - Heating

&

VAD etc

> Forging
L L

Ingot Making

Blast furnace

Oxygen converter

1/

LO

\/uv\/wwv‘/

Heating m

Continuous casting machine

* Shot- Blastmg

Cutt|ng (Shear, Gas or Plasm

4Hi-Mill Plate
Rolling

[T

EEEEEEY

Accelerated Cooling 0000000

Heat treatment

Rolling Mill

Heat
treatment

Super-OLAC (Online accelerated cooling equipment) system i

?

Painting

Mechanical test

%8

Ultra-sonic inspection

Dimmension and
appearance
inspection

Marking or
Stamping

\4

Shipment

6000t Forging press

MANUFACTURING PROCESS FLOW .



JEE'S PLATE PRODUCTS SPECIFIED BY TYPICAL STANDARDS

JFE'S PLATE PRODUCTS SPECIFIED BY TYPICAL STANDARDS

Type of steel JIS ASTM API BS DIN WES** Ship's class Standard*** JFE Standard Type of steel JIS ASTM API BS DIN WES**  |Ship's class Standard*** JFE Standard
G3101  SS330 A36 API 2H-42 | EN10025 S185 A % | 400N/mm? G3114 SMA400
SS400 | A131 2W-42 S235 B & | Class
Carbon- G3106 SM400 A283 sS275 D '$ | 490N/mm2 G3114 SMA490 | A242Type2
Manganese G3131 SPHC A529 EN10113 S275 E 2 Class A588
iz SPHD A573 Gr. 58 £ | 590N/mm2Class | G3114 SMA570*
SPHE §
G3136  SN400 5 JFE-ACL400Type1
G3106 SM490 A572 API 2H-50 | EN10025 S355 A32,36,40 HBL325 S| ) JFE-ACL400Type2
SM490Y | A573 2W-50 E295 D32,36,40 5 e JFE-ACL490Type
490N/mm? | G3136 SN490 | A633 EN10225 S355 E32,36,40 2 | Corrosion JFEAGLA9OTvbo2
Class = £ | Resistant Steel ype
A709 Gr. 50 EN10113 S355 g JFE-ACL570Type1
A841 § JFE-ACL570Type2
G3106 SM520 A572 Gr. 60 | API2W-60 | EN10225 S400 HW 355 A43 JFE-HITEN540S
540N/mm2 Gr. 65 EN10113 S420 D43 HBL355 G3103 SB410 A285 EN10028 P235GH KP42
Class EN10225 S460 E43 HBL385 Carbon Steel SB450 A515 P265GH KP46
F43 SB480 KP49
§ G3106 SM570* | A678 Gr. C EN10025 E335 HW 450 A47 JFE-HITEN570U2
= Gr. D EN10113 S460 HW450CF D47 JFE-HITEN570E Carbon G3115 SPV235 A516 Gr. 55
3 A841 EN10137 S460 E47 JFE-HITEN590S Manganese G3118 SGV410 Gr. 60 EN10028 P295GH KPV24
=ik Fa7 JFE-HITEN590SL Steel SGV450 Gr. 65
@ % JFE-HITEN590AZ G3115 SPV315 | A299
ﬁ £, | 590N/mm? JFE-HITEN590 490N/ G3118 SGV480 | A455
% S | Class JFE-HITEN590U2 o mm G3124 SEV245 A516 Gr. 70 EN10028 P355N KPV32
2|3 JFE-HITEN590E S A537 Cl. 1
3|2 EN10137 S500 HW 490 A51 JFE-HITEN610 ﬁ 2 A841
ZHR HW 490CF D51 JFE-HITEN610U2 © % 540N/mm2 | G3115 SPV355 A612 EN10028 P355GH HW 355 KPV36
= E51 JFE-HITEN610E 2 |  Class G3124 SEV295
%’ F51 SA440U 3 g G3115 SPV450 | A537Cl.2 EN10028 P460N HW 450 KPV46 JFE-HITEN570U2
EN10025 E360 HW 550 A56 JFE-HITEN690S % & G3124 SEV345 A738 Gr. B JFE-HITEN570E
EN10137 S550 HW 620 D56 JFE-HITEN690 S| o A841 JFE-HITEN590
690N/mm2 $620 E56 JFE-HITEN690OM & | @ | 590N/mm? JFE-HITEN590U2
Class A63,63N JFE-HITEN710 S| Class JFE-HITEN590E
D63,63N JFE-HITEN710M 5 S G3115 SPV490 HW 490 KPV50 JFE-HITEN610
E63 @ = JFE-HITEN610U2
G3128 SHY685 A514 EN10137 S690 HW 685 A70,70N JFE-HITEN780EX § JFE-HITEN610E
780N/mm? SHY685N | A709 Gr. 100 D70,70N JFE-HITEN780S 5 690N/mme Class A543 Cl. 1 HW 620 JFE-HITEN690M
Class SHYB85NS E70,70N JFE-HITEN780LE % 780N/mm? A517 HW 685 JFE-HITEN780M
F70,70N JFE-HITEN780M Class A543 Cl. 2
980N/mm? EN10137 S890 HW 885 JFE-HITEN980S 980N/mm? Class HW 885 JFE-HITEN980
Class S960 JFE-HITEN980 G3103 SB450M A204 EN10028 KPA46
1.5%Ni Steel LT360 JFE-LT 1.5Ni-TM Mo Steel SB480M 16Mo3 KPA49
o | 2.5%Ni G3127 SL2N255 A203 Gr. A KL2N30 KPA56
‘¢ | Steel Gr. B Mn-Mo, G3119 SBV A302
77 G3127 SL3N255 | A203 Gr. D EN10028 12Ni14 KL3N32 Mn-Mo-Ni Steel | G3120 sQv A533
3|12 €SN SL3N275 Gr. E G4109 SCMV A542 EN10028 | EN10028
5 ; Steel SL3N440 i Sl A387 Steel 621 | 13CrMo5
2 . G3127 SL9N520 A353 EN10028 X8Ni 9 KLON60 10CrMo9-10
© 9%Ni Steel
‘g SLON590 A553 1 EN10028 X7Ni 9 _ 11CrMo9-10
g G3126 SLA325A EN10028 P275 'L’ KL24 Stainless Steel Plates | G4304 SUS A240
' | AlKilled Steels SLA3258 EN10113 5278 L KL33 Clad Steel Plates | oo SYS h203, A264
3 SLA360 5355 'L KL37 G3603 Ti
5 SLA410 S420 'L JFE-LT415TM * JFE supplies high tensile strength steel plates based on JIS SM570 with high weldability, which are SM570TMC, SMA570WTMC, SM570TMC-LB, SMA570WTMC-LB,
§ JFE-HITENS90L EX: With high weldability ’
o) LT490 JFE-HITEN610U2L EG: For high heat input welding
% High Tensile JFE-HITEN610L ** When ordered by WES Designation, the corres.ponding JFE-HITEN approved by WES is applied.
JFE-HITEN710L -
LT685 JFE-HITEN780L
JFE-HITEN780FL
JFE-HITEN780ML




APPLICATIONS

Typical Plate Products
Steel Plates for Structural Use : JIS, ASTM etc
High Tensile Strength Steel Plates : JFE-HITEN

Atmospheric Corrosion Resistant Steel Plates :
JIS G3114 SMA, JFE-ACL

Seawater Corrosion Resistant Steel Plates : JFE-MARIN

BUIEDINGS

Typical Plate Products
Steel Plates for Structural Use : JIS, ASTM etc

Atmospheric Corrosion Resistant Steel Plates :
JIS G3114 SMA, JFE-ACL

Steel Plates for Building : HBL, SA440U, HBL-FR, JFE-LY

Typical Plate Products
Steel Plates for Hull Structural Use :

All Ship's Class Standards

High Tensile Strength Steel Plates : JFE-HITEN

Steel Plates for Low Temperature Use :
JFE-LT, JFE-HITE

OFESHOREISTRUCTU

N-L

Typical Plate Products

Steel Plates for Structural Use : L
JIS, ASTM, API, EN, Ship's Class Standard etc.

High Tensile Strength Steel Plates : JFE-HITEN

High Tensile Strength Steel Plates for Low
Temperature Use : JFE-HITEN-L

APPLICATIONS
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APPLICATIONS

HYDRGIPOWERISTATIONS BOIPERSJANDIPRESSURE{VESSEL'S

APPLICATIONS

Typical Plate Products

Typical Plate Products
Carbon Steel Plates for Boilers : JIS, ASTM etc.

Alloy Steel Plates for Boilers :
Mo Steel, Cr-Mo Steel, Ni-Cr-Mo Steel

ﬁ% B vt | py . ¢ Steel Plates for Pressure Vessels : JIS, ASTM etc.
U e g : ——— Clad Steel Plates : JIS, ASTM etc.
Stainless Steel Plates : JIS, ASTM

High Tensile Strength Steel Plates : JFE-HITEN
Atmospheric Corrosion Resistant Steel Plates : I-__-e-.
JIS G3114 SMA [ilpisE
Abrasion Resistant Steel Plates : JFE-EH
Seawater Resistant Steel Plates : JFE-MARIN
Corrosion Resistant Steel Plates : JFE-ASA

STORAGEITANKS,] IMACHINER Y4

Typical Plate Products
Steel Plates for Pressure Vessels : JIS, ASTM etc.
High Tensile Strength Steel Plates : JFE-HITEN
Atmospheric Corrosion Resistant Steel Plates : T
JIS G3114 SMA  —a) : : ' { _ Typical Plate Products
i - -\ \* Steel Plates for Structural Use : JIS, ASTM etc.
High Tensile Strength Steel Plates : JFE-HITEN
Abrasion Resistant Steel Plates : JFE-EH

Steel Plates for Low Temperature Use : -
JFE-LT, JFE-HITEN-L ==&

Stainless Steel Plates : JIS, ASTM

11
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JEELSTAN

DS,

Type Brand Feature Outline of Products
Tensile Strength (TS):

JFE-HITEN540S Over 540N/mm?

JFE-HITEN570U2 Over 570N/mm?

JFE-HITEN570E Over 570N/mm?2

JFE-HITEN590 Over 590N/mm?

JFE-HITEN590U2 Over 590N/mm?

JFE-HITEN590E Over 590N/mm?2 Since 1952 JFE Steel has continued the research and development of

JFE-HITEN590S Over 590N/mm? JFE-HITEN steel plates which have good weldability and high tensile

JFE-HITEN590SL Over 590N/mm? strength up to 980N/mm?2 cIass.lThese products havg been extensively

JFE-HITENG10 Over 610N/mm2 used for stor.age tgnl.(s, spherlcgl gas holders, bndggg, penstoc!(s,
High , motprcars, ships, buildings, machineries, steel tower;, .CIVI| construct!on
Tensile JFE-HITEN610U2 Over 610N/mm: equment, low-temperature vessels, as well as mining and farmllng
Siranath JFE-HITENG10E Over 610N/mm? machines. Most not?bly, JFE Steel .has developed its "ut, u2" series
Steel Plates JFE-HITEN690 Over 690N/mm?2 and "EX" HITEN whlch.enable rglaxmg thg pre-heating before weldlr.lg.,

JFE-HITEN690OM Over 690N/mm?2 "E" series HITEN for high heat-input welding, and HITEN "LE" for civil

JFE-HITENB90S Over 690N/mm?2 construction machinery which excels in low-temperature toughness. JIS

JFE-HITEN710 Over 710N/mm? SM570 with high weldability, produced by TMCP, has also been

developed. These products, thereby, win high popularity among many

JFE-HITEN710M Over 710N/mm? engineering fields.

JFE-HITEN780M Over 780N/mm?

JFE-HITEN780EX Over 780N/mm?

JFE-HITEN780S Over 780N/mm?2

JFE-HITEN780LE Over 780N/mm?

JFE-HITEN980 Over 980N/mm?

JFE-HITEN980S Over 980N/mm?

In addition to conventional atmospheric corrosion resistant steels, JFE

JFE-ACL400 Type1 Steel has developed corrosion resistant steels for sea side areas,
Atmospheric JFE-ACL400 Type2 N?Type . wh_er_e ordinary atmospheric corrosion steel is not practical without
Corrosion JFE-ACL490 Type1 ngh Corrosion painting, because of salty exposure. o .
Resistant JFE-ACLA90 Type2 Resistant Thesg steels gre the standard type (Type1), whlch includes 1.5%Ni-Mo,
Steel Plates Steel Plates and higher resistant type (Type2) including 2.5%Ni.

JFE-ACL570 Type1
JFE-ACL570 Type2

for Seaside use

For the purposes of preventing stain by watery rust at the initiation of
exposure in atmospheric environment, JFE markets the rust stability
accelerating paint "CUPTEN COAT M"and "e-RUS".

Type Brand Feature Outline of Products
Steel plates for low temperature services are generally applied to low
temperature vessels, offshore structures, such as jack-up rigs operating
in low temperature regions, among others.
Regarding low temperature vessels, the steel plates suitable for
liquefied gas temperature are specified by some official standards or
private standards.
"Evaluation of criterion of rolled steels for low temperature application"
was enacted by Japan Welding Engineering Society in Japan, with its
basic rules adopted to JIS standard. Steel plates for low temperature
JFE-LT415TM Al-killed Steel services are specified also by ASTM, ASME, BS, DIN and ship class
JFE-LT1.5Ni-TM 1.5%Ni Steel such as NK.
JFE-HITEN590U2L TS : Over590N/mm2 JFE Steel supplies steel plates in conformance with the above
) standards, and furthermore has developed the original steel plates and
a . 2
fStefl Plates jiE E:IEEZ?SIL_JQL : gverg?gwmmz obtained the qualification from authorized associations.
or Low e : Over mm
Temperature | JFE-HITEN610L : Over610N/mm? — -
Use JFE-HITEN690L - Over690N/mm2 Liquefied Applicable Steel Grades
JFE-HITEN710L : Over710N/mm? gt?l%g =
JFE-HITEN780L : Over780N/mm?2 émmonia —33‘%’0 JFE-LT1.5Ni-TM
. —45 9
JFE-HITEN780FL - Over780N/mm2 —50°F P'ZZ;: e —46C
JFE-HITEN780ML : Over780N/mm? ~75F | Hydrogen 595°C SL2N —60C
sulfide SL3N
COz2gas -785°C
Acetylene —84°C
—150°F Ethane —aa.sqc —101°C
Ethylene —104°C
Methane —163°C
Oxygen —183°C
Argon  —186°C SLON
. Fluorine —187°C
—320°F —196°C
Many components of civil engineering equipment, industrial machinery,
and transportation equipment require abrasion resistance. To date,
JFE-EH360 these components were composed of special steel plates, high carbon
steel plates or high tensile strength steel plates. To cover all these steel
JFE-EH360LE materials, JFE Steel developed its first in the world steel plate
T JFE-EH400 exclusively for abrasion resistance, "JFE-EH (EVERHARD)" which is
Resistant JFE-EH500 High hardness enjoying high popularity in the market. JFE-EH is given the required
Steel Plates JFE-EH500LE HB 360-500 hardness by conditioning carbon and other special elements as well as
JFE-EH360A by special heat treatment. In addition to Standard Type and Alloy Type,
JFE-EH500A recently, JFE Steel has successfully developed"SP", of which resistance
JFE-EH-SP is over that of 500grade, and "LE" that has good low temperature

toughness. The use of these steel plates can extend the life of
machines, and shorten repair time, and thereby saving expenses and
costs.

JFE STANDARD
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JFE STANDARD

Type Brand Feature Outline of Products
High
Strength
Steel Plates Tensile strength : High tensile strength steel plates for electric power transmitting towers,

for Hot-dip S AN over 590N/mm?
Zinc-coated

Tower

well designed to prevent galvanizing crack.

Ship's class standard
A B, D
A32, D32, E32
Longitudinally | A36, D36, E36

Profiled Steel | JIS Standard Thickness of this plate is

continuously and linearly

Plates SS400 o L
(LP Plates) SMA400. 490. 490Y varied in length direction.
SM520, 570Q
SM570TMC

SMA400, 490, 570

"LP Plates" are manufactured by advanced rolling technology and
contributes to cost reduction in the fields of ships or bridge construction.
There are 6 shape types in LP Plates. So, please consult with us the
actual sizes required individually.

Main size availability is as follows: g
Width 5,000mm and under g
Max. thickness difference  30mm &
Max. taper in thickness 8mm/M n
Min. thickness 10mm =
Total length 6~20m

Product weight 6~20T

;Sotreel Plates JFE-HT140NP Alloying steel plates for
Rockets JFE-HT210P rocket chamber

"140NP" includes 4Ni-1.8Cr-0.5Mo-V, and
"210P" includes 18Ni-9Co0-5Mo-0.5Ti-Al-Zn-B, respectively.
Both provide ultra high strength and elevated temperature resistance.

Type Brand Feature Outline of Products

L’i\ﬂﬁggﬁeth HBL325 E;gw S.Zf}g?;:g?:;:ﬂg:g: HBL325, 355 has higher yield strength than that of JIS Standard in 40 to
Stgel Platei HBL355 40~¥00mm of HBL325 100mm of thickness, authorized by minister of Land, Infrastructure, and
for Buildin 355 and 19~100mm of‘ Transport, and high plastic deformability is achieved by low yield ratio.
Structure 9 HBL385 HBL385 In addition, JFE Steel has developed higher strength steel HBL385.
High-
Performance
590N/mm2 High standard strength . . - )
High Strength | SA440 Good plastic deformability SA440U" is the 590N/mm? class steel for building structure, which
Steel Plates | SA440U High toughness enables relaxing the preheating before welding, drastically, compared to
- High weldability conventional "SA440".
Building
Structure
At Conforming to JIS G3106 and G3136 in ambient temperature, and

HBL325FR ’
fSotrequﬁLai;es HBL355FR Etlzvnattehd tﬁ"r:rr;i::;u;e guaranteeing yield strength more than 2/3 of specified yield strength at
Structure g gthg 600°C, even in TMCP-type HBL325, and 355.
Low Yield
Strength Steel | JFE-LY100 Excellent deforming ability Extremely low yield strength steels for earthquake damper which have
Plates JFE-LY160 enables the absorption of high energy absorbing capacity and can be selected from three kinds of
for Building JFE-LY225 earthquake energy. standard strength options. LY160 is special grade by JFE Steel.
Structure
Seawater JFE-MARIN400 JFE developed unique steel plates having high sea water resistance,
Resistant JFE-MARIN490 For welded structure use named "JFE-MARIN" for use in offshore or so called "water front"
Steel JFE-MARIN490Y structure, bridges and ships, particularly in such portion as requiring
Plates resistance against corrosion due to sea water.

JFE-ZP For galvanizing pots
Corrosion JFE-ASA400 For sulfuric acid corrosion JFE's corrosion resistant steel plates provide corrosion resistance to
Resistant JFE-ASA440 resistance various corrosive environments, and have been extensively used in
Steel various fields such as chemical planting, galvanizing, or ship building
Plates JFE-AH 1, 2 HIC resistance industries, etc.

JFE-NAC 5 For deck plates for tanker
Pure Iron
“P/::;iseig JFE-EFE mgg:‘nil:irzltaytii:dcﬁirr:égrisﬁc Demonstrates excellent magnetization property, because of its high purity.
Shielding

FE-MD1 Good machinability and Pre-hardened steels with reasonable chemical compositions and heat-
Steel Plates JFE-MD2 workability with stability of treatment have 3 grades of hardness. They have good machinability,
for Mold Use JFE-MD3 fatigue and heat impact workability and stable performance in fatigue or heat impact in such

properties

temperature range as plastic forging.

Note: Chemical compositions described in this catalogue are values by ladle analysis.
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JFE STANDARD

H

ighilensi

le]StrengthlSteellPlates)

JFE-HITEN590, 690 Series

Chemical Composition (%) Tensile Test Bending Test (180°) Impact Test (2mmV Charpy)
Designation Heat Ceq Yield Point or Proof Stress |  Tensile Elongation Bending Radius Test Temperature | Absorbed Energy
(Thickness mm) | Treatment c Si Mn = s Cu Ni Cr Mo v Nb B P Strength Test
Thickness oM Thickness g 92 Thickness o Test Thickness Specimen Thickness o
(mm) (mm) (Nimm?) | (N/m) (mm) (%) Specimen | (mm) No. 1 (mm) (C) )
JFE- Qe t<50 | <0.44 | £0.26 t=16 | =20 No. 5
HITEN590 el <016 | <150 | £0.025/ 0.015| =0.30 | £1.00 | £0.30 | £0.30 | <0.08 | — — | 50<t<75 | <046 | <0.28 — 2450 | 590/710 |16<t<50 | 228 No.5 — 1.5t 12<t -10 247
(6~150) 0.55 75<t <048 | £0.28 20<t 220 No. 4
JFE- t=50 | <0.45 | 0.26 t<16 | =19 No. 5
Sad = t<75 2490 = - =
HITENG10 ar <0.16 |1 | <150 | <0025 =0.015| =0.30 | =1.00 | <0.30 | <030 | S0.08 | — — | 50<t=75 | 047 | <0.28 75<1 >470 | 610730 |16<t=50 | =227 et - 15t | e T .
(6~150) 055 75<t | <049 | <028 = 20<t 219 No. 4 32<t 15 47
JFE- t<16 | 217 No. 5 12<t<32| —15 247
_ t<75 2590 <
HITEN690 QT | =016 | <035 | <1.20 | S0.025 <0.015| <0.40 | <1.00 | <070 | S0.50 | <0.08 | — |<0005 '=%0 | =054 5<i | sa7p | 690820 |16<ts50 | 225 No.s | =% Jo | ee<tsso| 20 247
(6~100) 50<t | =058 | — = 20<t 217 No. 4 - 50<t -30 247
JFE- t<16 | 217 No. 5 12<t<32| —15 =47
< < — t<75 2620 <
HITEN710 QT | =0.16 | =0.35 | <120 | £0.025| <0.015| <0.40 | <1.00 | £0.70 | £0.50 | <008 | —  |=0.005 t—io 20851 — T5<t Seop | 710840 |16<ts50 | 225 No. 5 ‘—f 18t soci=s0| —20 247
Gl 50<t | =0.59 = 20<t 217 No.4 | 92<t 20t o<t —30 247
JFE- t<16 | 217 No. 5 12<t=32| —15 247
0.30/ < <o0. — t<75 2590 <
HITENGSOM | QT | <0.14 | <035 | <120 | <0015 S0.015 <040 | . | S070 | S0.50 | 005 | — |S0.005 ol el B 5<t | savp | 690820 [16<1s50 | 225 No.s | 5% o | se<tsso| —20 247
G i0) : =o0. = 20<t 217 No. 4 : Ot 1 5o<t -30 247
JFE- t<16 | 217 No.5 12<t<32| —15 247
0.30/ t<50 | <053 | — t<75 2620 <
HITEN710M ar S0.14 | 5035 | 120 | 0015 S0015) S040 | o | S070 | <050 (5005 | — |S0005| o2y | <ger| _ =y Seop | 7105840 |16<tS50 | 225 No. 5 2522 ;-gt 32<t<50 | —20 247
(6~100) : =0 = 20<t 217 No. 4 L Ot 1 5o<t —30 247
JFE-HITEN780 Series and JFE-HITEN980
‘QE, Chemical Composition (%) Tensile Test Bending Test (180°) Impact Test (2mmV Charpy)
£
Designation | '@ Ceq Yield Point or Proof Stress | Tensile Elongation Bending Radius Test Temperature | Absorbed Energy
(Thickness mm) | = Thickness Si | Mn | P s | ¢ Ni | cr | M V | Nb | B P Strength Test
§ (mm) u ° Thickness o Thickness , gz Thickness . Test | Thickness Speiismen Thickness .
T (mm) (mm) (Nimm?) | (Nimm) (mm) (%) Specimen | (mm) No. 1 (mm) (C) )
JFE- t<50 | <0.53 | <0.30 t<16 | 216 No. 5 12<t<32 | —20 247
HITEN780M | QT | T 100| <014 | <0.35 | <120 | 20015 | £0.015| 0.50 030150 £0.70 | <0.60 | £0.05| _ | S0.005 zyveqo0l <057 | <0.32 t<75 2685 16<i=50 | =04 Nos | 1532 150 | aocrssp | —o5 a7
< < < < < < < < < - - = > - _ . - .
Gerot) 100<t | <0.18 | <0.35 | £1.20 | £0.015 | <0.015| <0.50 |0.30/1.50| <0.80 | <0.60 | <0.05 £0.005| 490<t Zn| T — 75<t 2665 | 780/930 |ppey >16 Noa | 32<t 20t | gocy e 47
e 1<50 | <059 | £0.29 t<75 | 2885 | 950/1130 <16 | 212 No.5 | o 20t
HITEN980 |QT| — | =0.14 | <0.35| =1.20 | £0.010 | £0.005 | <0.70 | £400 | <0.80 | <0.80 | =0.15 | <0.02 | 0.005| 50<t=100| <0.62 | <0.33 75<t<100| 2865 | 950/1130 [16<t=50 | =19 No.5 | 2 ot 12<t —60 247
(6~120) 100<t <071 | <0.36 100<t 2865 | 930/1110 |20<t 212 No. 4 '

High Tensile Strength Steel Plates
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JFE STANDARD

HighjTensilelStrengthlSteel|Rlatesjwith]HighlWeldab

Chemical Composition (%) Tensile Test Bending Test (180°) Impact Test (2mmV Charpy)
Designation Heat Ceq Yield Point or Proof Stress |  Tensile Elongation Bending Radius Test Temperature  |Absorbed Energy
Thick T i i Strength Test
(Thickness mm) - Treatment © o L0 B e L 00 o e v Nl E Thickness e Thickness . 92 Thickness . Test Thickness Specimen Thickness . )

(mm) (mm) (Nimm?) | (N/mm) (mm) (%) Specimen | (mm) No. 1 (mm) (C)
JFE- 015/ 16<‘tflg f:gg ts16| 220 No.5 -
HITENS70U2 | QT | =009 | ' | <1.60 | 0025 <0010| <0.30 | <030 | <0.30 | <0.30 | <0.06 | 003 | — — | = | =02 oSiER ] 20 | sTomoo |16<tsso | 228 Nos | 5% IS et -5 247
(6~100) e e =i 20<t 220 No.4 :
JFE- o t<16 | =20 No.5 6=t=20 5 =4
. — =
HTENssouz | ot | 009 | O1¥ | 2T | <o0es| s0010| <030 | <080 | <030 | <030 | <006 | <008 | — — | — |=s020 — 2450 | 5907710 | 16<t<50 | 228 Nos | 182 o g B =
(6~75) 085 | 1 20<t 220 No4 | 92<t A= o0 =
JFE- . t<16 | =19 No.5 6=t=20 0 247
. < — =
HITENGtOU2 | QT | <009 | &1 <0025 <0.010| <0.30 | 030 | <0.30 | 030 | =0.06 | <003 | — — | — =020 — 2490 | 610730 | 16<t=<50 | 227 Nos | (=92 15t | 20<t=32| -5 247
6~75 055 | 1.60 20<t 219 No4 | 32<t 20t | 32<t=50 | —15 =
G = o 50<t —25 z47
- < >

|J-17TEEN780EX B B 060/ | _ . o 080 | . . e | 134 | 2053* | <023 {<50 | =685 | 780/930 16<:Z;g :;g Eog 1<32 15t | 12<t32| —20 247
HTEN ar 2009 | 2085 | . | S0.015| <0010 2050 | | | S0.80 | 060 | S0.05 | S0.03 |S0.005 | 541y | <qs7e | <025 50<1560| 2665 | 760910 | OSIE £zt Ng.4 _— pon | coo | o =

* WES+Cu/13 (Cuz0.30)

*6<t<8  24J (1/2 Size)
8<t=10.5 35J (3/4 Size)
10.5<t<12 39J (3/4 Size)

Highensilelstrengthisteellplates forhighiHeatinpurivelding,

Chemical Composition (%) Tensile Test Bending Test (180°) Impact Test (2mmV Charpy)
Designation Heat Yield Point or Proof Stress|  Tensile Elongation Bending Radius Test Temperature | Absorbed Energy
Thickness mm)| Treatment i i Strength Test
( ) c Si Mn P S Cu Ni Cr Mo \% Nb B Powm Thickness , 92 Thickness . Test | Thickness |(specimen|| Thickness . m
(mm) (N/mmc) | (N/mn) (mm) (%) Specimen | (mm) No. 1 (mm) (C)
JFE- 0.15/ | S 1216 220 No.5 < 1.5t
HITEN570E QT =0.09 ' <1.60 | £0.020 | =0.010 | =0.30 | =0.30 | =0.30 | =0.30 | =0.06 | =0.03 — =0.20 40<tz75 ;430 570/700 | 16<t=50 228 No.5 =32 2.0t 12<t -5 247
(6~100) 055 e s 20<t 220 No4 | 32<t :
FE- t=1 22 No. 6=t=<20 5 Z47**
‘I{|ITEN590E < 0.15/ | 1.00/ _ = z 6 > 0 05 t<32 15t | 20<t=32| -5 247
QT =0.09 <0.020 | £0.010 | =0.30 | =0.30 | =0.30 | =0.30 | =0.06 | =0.03 — =0.20 2450 590/710 | 16<t=50 =28 No.5 32<t o0t 32<1=50 —~10 >47
(6~75) bag e 20<t 220 No.4 ' e - Sy
JFE- 015, | 100/ t<16 | 219 No.5 - (5 gi‘éjoz o 53;
HITENG10E Qr <009 | ' <0020 | <0010 | =0.30 | =<0.30 | =030 | =030 | <006 | <003 | — | =0.20 = 2490 | 610730 |16<t<50 | 227 No.5 = 20 oz ° ~
o~ 0.55 1.60 = 32<t .0t 32<t=50 15 =47
(6~75) 20<t 219 No.4 50<t —25 247

* B<t<8  24J (1/2 Size)
8<t=10.5 35J (3/4 Size)
10.5<t<12 39J (3/4 Size)

High Tensile Strength Steel Plates with High Weldability /
High Tensile Strength Steel Plates for High Heat-input Welding



JFE STANDARD

.,
HighlTensile!StrengthlSteel[Platesifor Civil Engineeringand]Industrial[Machinery,
Chemical Composition (%) Tensile Test Bending Test (180°) Impact Test (2mmV Charpy)
Designation Heat ko Yield Point or Proof Stress | Tensile Elongation Bending Radius Test Temperature Absorbed Energy
Thickness mm)| Treatment i 3 . Strength |~ ) Test )
( ) (mm) < =0 | Hw 7 ° cu Al o | W / Al 5| G| Fe Thickness | (\mme) | ey | Thickness 9 Test | Thickness ||gpecimen|| Thickness ° 0
(mm) (mm) (%) Specimen | (mm) No. 1 (mm) (C)
JFE-
HITEN540SA — — —
(6~30) CRor t=16 =14 No.1A
EE—— — =0.18 | =0.55 | =1.80 |=0.030 |=0.025 | Other elements are added as required. — — — =355 540/660 16<t 217 No.1A — 1.5t
TMCP
JFE- 20<t =23 No. 4
HITEN540SB 12<t 0 247
(6~30)
JFE-
HITEN590SA — <0.18 | =0.55 | =2.00 |=0.030 [=0.020 | Other elements are added as required. =0.45 — — * *
(6~40) CRor t=16 =20 No.5 t=32 1.5t
————— Tuop — 2450 590/710 16<t<50 =28 No.5 32<t 2.0t
JFE- 20<t 220 No.4
HITEN590SB = =0.18 | =0.55 | =2.00 |=0.030 |=0.015 | Other elements are added as required. =0.45 = 12<t —10 =47
(6~40)
JFE- t=16 =20 No.5 Kok
CRor 0.20/ | 0.80/ t=32 =450 590/710 _ 6=t=36 —40 227
HITEN590SL — <0.16 =<0.030 |=0.015 — — — | =0.35 | 0.08 | =0.05 — |=046 | =022 16<t<20 226 No.5 1.5t - <
(6~50) T™CP 0.55 1.60 32< t 2430 570/705 20<t >% Nod 36<t 20 227
JFE- CRor . . =16 | 217 No.5
HITEN690S — =0.15 | =055 | =2.00 |=0.030 |=0.015 | Nb,V,Ti and other elements are added as required. =0.50 — — =550 690/830 - > - 1.5t 12<t —10 =47
(6~25) TMCP 16<t 225 No.5
JFE- t<50 | =<0.25 | =0.55 | =1.60 |=<0.030 |=0.015 — — | =070 | =0.30 | =0.10 |Ti0.0050.02 =0.005 | <0.53 t=16 >16 No.5 \=a . 6§t§12 — =
- = t=75 2685 16<t=32 =24 No.5 = : 12<t=20 -5 =35
(rgilir;g;aos Qr 50<t=100 | =0.20 | =0.55 | =1.60 |=0.030 |=0.015 | 0.50 | =0.50 | =1.50 | =0.60 | =0.10 |Ti0.0060.02 =0.005 | <0.61 75<1<160 | =665 780/930 oot S Nod 32<t 2.0t 20<t=32 —15 >35
100< t=160 | <0.18 | =0.55 | =1.60 |=<0.030 |<0.015 | =0.50 | =0.50 | =1.50 | <0.60 | =0.10 |Ti:=0.03| =0.005 | <0.65 32<t —30 235
JFE- t=<19 <0.40* t=16 =16 No.5
HITEN780LE TMCP =020 | =0.40 | =1.40 [=0.025 |=0.015 = = =0.20 | =0.15 | =0.08 — | =0.005 — - = =685 780/930 16<t=382 =24 No.5 — 1.5t 6=t=32 —40 Z40%**
(6~82) 19< t =0.43* 20<t =16 No.4
JFE- t<16 =12 No.5 - o0 12<t=20 —10 235
HITEN980S QT — =0.18 | =0.35 | =1.20 |=0.020 [=0.020 | =0.70 | =2.00 | =0.80 | =0.80 | =0.08 | =0.02 | =0.005 | =0.65 = = =885 950/1130 | 16<t=50 =19 No.5 32<t 25t 20<t=32 —25 =35
(6~50) 20<t =12 No.4 : 32<t —30 235
* C+Mn/6+(Cu+Ni)/15+(Cr+Mo+V)/5 ** 6=t<8.5 19J (1/2 Size) *** 6=t<8.5 20J (1/2 Size)
8.5<t=12 24J (3/4 Size) 8.5=t=<12 30J (3/4 Size)
- -
AtmosphericlCorrosion
Chemical Composition (%) Tensile Test Impact Test (2mmV Charpy)
Designation Heat Yield Point or Proof Stress Tensile Elongation Test Temperature Absorbed
Thickness mm i i ) Strength .
( ess mm)| Treatment C Si Mn P S Cu Ni Cr Mo V Nb B . . g2 Thickness ) Te Grade ) En(ezr)gy
(mm) UL (Nim) (mm) (%) Specimen (©)
JFE-ACL
400A Type t=16 =245 t<16 =17 No.1A A — —
400B TypeT ANR or <0.18 g'ég/ <125 | =0035 | =0.035 — 1.38/ = 8‘28/ Nb,V and others are 16<t=40 >235 400/540 16<t 221 No.1A B 0 207
400C Typet ’ ’ ' added as required. 40<t 2215 40<t 223 No.4 € 0 247
(6~100)
JFE-ACL
400A Type2 t=16 =245 t=16 217 No.1A A = =
4008 Type2 N <0.06 o <125 | <0035 | =<0.035 930/ sy — _ Nb,V and others are 16<t=40 2235 400/540 16<t =21 No.1A B 0 227
400C Type2 : : : added as required. 40<t =215 40<t 223 No.4 c 0 247
(6~100)
JFE-ACL
<16 =365
490A Typet ! Sase t<16 215 No.1A A — —
4908 Typet AR or sots | 0 | <q40 | so0ss | =0.085 - 18 — 92y Nb,V and others are jesi=40 = 490/610 16<t =19 No.1A B 0 z27
490C Typet ’ ’ ' added as required. = > 40<t 221 No.4 c 0 247
75<t =325
(6~100)
JFE-ACL =
=16 =365
490A Type2 t = t<16 =15 No.1A A = —
490B Type2 Ao <0.06 0 <140 | =0035 | =0.035 930/ oy _ - Nb,V and others are 1825‘7‘2 S 490/610 16<t =19 No.1A B 0 227
?693(1;33’)992 added as required. 75<t >325 40<t =21 No.4 c 0 =47
JFE-ACL T™MCP
570 Typet QTC o | =o1s 05 <140 | 0035 | =0.035 — 1o — 92y <16 =
(6~100) : ’ ) Nb,V and others are 16<t=40 =450 t=16 =19 No.5
sded rod e >430 570/720 16<t 226 No.5 — -5 247
JFE-ACL added as required. = > 40<t =20 No.4
TMCP or > 0.15/ = = < 0.30/ 2.50/ 75<t =420
f’gﬂ Igg)ez o <0.06 Voo =<1.40 <0.035 | =0.035 e oop _ _

High Tensile Strength Steel Plates for Civil Engineering and Industrial Machinery /

Ni Type High Atmospheric Corrosion Resistant Steel Plates



JFE STANDARD

Steel[Plates]fordllowlemperaturelSenvice

Chemical Composition (%) Tensile Test Bending Test (180°) Impact Test (2mmV Charpy)
Designation Heat Yield Point or Tensile Elongation Bending Radius Test Absorbed Energy
(Thickness mm) | Treatment © Si Mn P ] Cu Ni Cr Mo v Nb Ti Proof Stress Strength i ) Temperature
, , | Thickness o Test (Test Specimen No.1) o J
(N/mm?) (N/mm?) (mm) (%) Specimen (©) )
j\l':'é'_”ed Type 080/ t<16 | 220 No.5
LT415TM TMCP <0.14 =050 | oo <0.025 | <0.010 | =040 | =1.00 = = <0.08 | =0.02 | =0.015 2415 550/690 | 16<t 228 No.5 = —60 z41
(6~50) ' 20<t 220 No.4
. = >07*
o Type oe0/ 116 | 220 No.5 110 =27
LT1 5Ni-TM TMCP =0.10 =0.40 1'60 =0.025 | =0.010 =<0.30 |1.101.60| =0.30 =0.20 =0.08 =0.02 =0.015 2365 490/610 | 16<t =28 No.5 1.5t *6<t<85 *8 5<t< 11
(6~40) ' Sol.AI£0.08 Ca=0.005 20<t 220 No.4 14J (1/2 Size) 22J (3/4 Size)
| |

HighlTensilelStrengthlSteel]Plates]forillow TemperaturelService)

High Tensile Strength Steel Plates for Low Temperature Service

Steel Plates for Low Temperature Service /

Chemical Composition (%) Tensile Test Bending Test (1807) Impact Test (2mmV Charpy)
Designation Heat Yield Point or Proof Tensile Elongation Bending Radius Test Absorbed Energy
(Thickness mm) | Treatment c Si Mn p s Cu Ni Cr Mo Vi Nb B Ceq Eo ; Stress Strength ) ) Test Temperature
Thickness 2 , | Thickness o Test Thickness | |Specimen 9

(mm) (Nimm?) | (N/mm”) (mm) (%) Specimen | (mm) No. 1 © )
JFE- t=16 220 No.5
HITEN590L QT =0.16 | =055 | =1.50 | £0.025 | =0.010 | Ni,Cr,Mo,V etc. are added as required. =0.44 = — 2450 590/710 | 16<t=20 228 No.5 — 1.5t According to WES3003
(6~50) 20<t 220 No.4
JFE- t=16 219 No.5
HITEN610L QT =0.16 | =0.55 | =1.50 | =0.025 | =0.010 | Ni,Cr,Mo,V etc. are added as required. =0.45 — — 2490 610/730 | 16<t=20 227 No.5 — 1.5t According to WES3003
(6~50) 20<t 219 No.4
JFE- 015/ t=16 220 No.5
HITEN590U2L QT =0.09 0'55 =1.60 | =0.025 | =0.010 | =0.30 | =0.70 | =0.30 | =0.30 | =0.06 | =0.03 — — =0.20 — 2450 590/710 | 16<t=20 228 No.5 — 1.5t According to WES3003
(6~75) ' 20<t 220 No.4
JFE- 0.15/ t=16 219 No.5
HITEN610U2L QT =0.09 0'55 =1.60 | =0.025 | =0.010 | =0.30 | =0.70 | =0.30 | =0.30 | =0.06 | £0.03 = — =0.20 — 2490 610/730 | 16<t=20 227 No.5 — 1.5t According to WES3003
(6~75) ' 20<t 219 No.4
JFE- t=16 218 No.5
HITEN690L QT =0.15 | =055 | =1.20 | £0.025| =0.010 | =0.50 | =1.00 | =0.80 | =0.50 | =0.08 — | =0.005| =0.51 — — 2570 690/800 | 16<t=20 226 No.5 — 1.5t According to WES3003
(6~32) 20<t 218 No.4
JFE- t=16 217 No.5
HITEN710L QT <0.15 | =0.55 | =1.20 | =0.025 | =0.010 | =0.50 | =1.00 | =0.80 | =0.60 | =0.08 — | =0.005| =052 — — 2615 710/840 | 16<t=20 225 No.5 — 1.5t According to WES3003
(6~40) 20<t 217 No.4
JFE- t=16 216 No.5
HITEN780L QT =0.15 | =0.35 | =1.20 | £0.025 | =0.010 | =0.50 | =1.50 | =0.80 | =0.60 | =0.08 — | =0.005| =0.3 — — 2685 780/930 | 16<t=20 224 No.5 — 1.5t According to WES3003
(6~50) 20<t 216 No.4
JFE- 0.15/ t=16 216 No.5
HITEN780FL QT =0.16 | =0.60 | =1.00 | =0.025 | =0.010 | — =1.20 | £0.60 | =0.10 |Zr=0.10| =0.005 — = — 2685 780/930 | 16<t=20 224 No.5 — 1.5t According to WES3003

0.50
(6~40) 20<t 216 No.4
\

JFE- < t=16 216 No.5 1o<t
HITEN78OML | QT | <016 | <035 | 120 | 50020 | 0010 | S050 | <400 | <100 | <060 | <010 | — |=0005| — | — socr 0| mess | 1090 liecisao | zas | Nos |, 1P 1 I B
(6~200) 20<t 216 No.4 = :
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JFE STANDARD

YAbrasion]Resistant{SteelJPlates;

Standard Type
Chemical Composition (%) Hardness Test
(TEiiiir?::stkr)nnm) Surface Brinell
C Si Mn P S Cr Mo Vv Ti B Hardness
(3000)
JFE-EH360 = - = = = = - - 0.005/ = =
(6~50) =0.20 =0.55 =1.60 =0.030 =0.030 =0.40 0.020 =0.004 =361
JFE-EH400 < < < < < < - - 0.005/ < S
(6~50) =0.25 =0.55 =1.60 =0.030 =0.030 =0.80 0.020 =0.004 =401
JFE-EH500 =z =z 2 = = = . - 0.005/ = =
(6~50) =0.35 =0.55 =1.60 =0.030 =0.030 =0.80 0.020 =0.004 =477
Alloying Type
Chemical Composition (%) Hardness Test Impact Test (2mmV Charpy)
(Tﬁiziir?::sﬁ(r)nnm) Surface Brinell Test Temperature | Absorbed Energy
C Si Mn B S Cr Mo \ Ti B Hardness .
Thickness g
(3000) (mm) (C) )
JFE-EH360A < 0.40/ 0.10/
=0.2 =0.55 =1. =0. =0. =0.1 =0.02 =0.004 =361 13<t=5l 0 221
(6~100) 0.20 0 60 0.030 0.030 120 0 0.10 0.020 0.00 36 3 0
JFE-EH500A < < < < < 0.40/ 0.10/ < < < S < -
(6~100) =0.35 =0.55 =1.60 =0.030 =0.030 120 0.50 =0.10 =0.020 =0.004 =477 13<t=25 0 =21
High Toughness Type
Chemical Composition (%) Hardness Test Impact Test (2mmV Charpy)
(Tﬁiiiiﬁ::sﬁ%nm) Ceq Surface Brinell Test Temperature | Absorbed Energy
C Si Mn P S Cr Mo Vv Ti B Thickness Hardness Thickness © .
(mm) (3000) (mm)
JFE-EH360LE 6=t=19| =0.40* 361/
< < < < < < < — < < - >
(6~32) =0.17 =0.55 =1.60 =0.020 =0.010 =0.40 =0.35 =0.020 =0.004 19<t <0.43* 440 12<t 40 227
JFE-EH500LE 6=t<19| =0.55* 477/
< < < < =< < =< — =< < - >
(6~32) =0.29 =0.55 =1.60 =0.020 =0.010 =0.40 =0.35 =0.020 =0.004 19<t <0.58* 556 12<t 40 21
* Ceq.=C+Mn/6+ (Cu+Ni) /15+ (Cr+Mo+V) /5
Super Abrasion Resistant Type
Chemical Composition (%) Hardness Test
(TEiiiirf]::;i?T]nm) Surface Brinell
C Si Mn P S Cr Mo \Y Ti B Hardness
(3000)
JFE-EH-SP 0.50/ .
(6~65) =0.35 =0.55 =1.60 =0.030 =0.030 150 Other elements are added as required. 2401

Abrasion Resistant Steel Plates
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JFE STANDARD

Steel[Rlateslfordkramelof{Building

TMCP Steel Plates

Chemical Composition (%) Tensile Test Thrgl_:?]r;”'l’;h_l[% kSr:ess Impact Test (2mmV Charpy)
Dlesignation Heat Yield Pointor|  Tensile Elongation Yield Reduction of area Test Absorbed Energy
(Thickness mm) | Treatment © Si Mn P S Cu Ni Cr Mo Y Nb Ceq Pcm Proof Stress|  Strength S - Ratio Temperature
(N/mm?) (N/mm?) (mm) (%) Specimen| (%) (%) (C) ()
Al <0.030| 20015 —
(40.1~100) <Ep: < <50: < <50; £ = >
ep |20 201 <o 65| <160 Other elements can be added as required. | = =00 | =507 202 325/ 490/ 1250 =21 NodA 1 <g 0 227
HBL325C 50<t; £0.20 <0020| <0008 50<t: 2040 | 50<t; £0.26 445 610 | 40<t 23 No.4 > 25(Ave.of 3Tests)
(40.1~100) = = =15(Each Value)
HBL355B
(40.1~100) =0.030| =0.015 mn < < < -
—— TMCP <0.20 <0.55 | =1.60 Other elements can be added as required. 1250 ' :0'40 150 ' :0'26 355/ 520/ 1=50 :19 No1A =80 0 227
HBL355C ) 50<t; £0.42 | 50<t; £0.27 475 640 | 40<t 21 No. 4 > 25(Ave. of 3Tests)
<
(40.1~100) UL | S > 15(Each Value)
HBL385B
(19~100) <0.030| £0.015 < < / ’ t=50 226 No.5 -
TMCP <020 <0.55 | =1.60 Other elements can be added as required. . : :0'40 3 : jo'% £i2 230 40<t 220 No.4 <80 0 270
HBL385C 50<t; =042 | 50<t; =0.27 505 670 t<38 | 215 No.1A 2 25(Ave.of 3Tests)
=0.020 | =0.008
(19~100) 215(Each Value)
High Performance 590N/mm?’ Steel Plates for Frame of Building
Chemical Composition (%) Tensile Test Thr?l.:?‘r;i;h.'[% kSr:ess Impact Test (2mmV Charpy)
Dlesignation Heat Yield Pointor|  Tensile Elongation Yield Reduction of area Test Absorbed Energy
(Thickness mm) | Treatment © Si Mn P S Cu Ni Cr Mo \Y Nb Ceq Pcm Proof Stress|  Strength S o Ratio Temperature
(N/mmz) (N/mmz) (mm) (%) Specimen (%) (%) (°C) ()
S <0.030|<0.008 —
(19~100) <40 < < >
QT =012 | =0.55 | =1.60 Other elements can be added as required. =40 ' =044 =0.22 440/ 590/ 1=50 =26 No5 =80 0 247
SA440C-U e . 40<t; =047 540 740 40<t 220 No.4 =25(Ave.of 3Tests)
(19~100) R 215(Each Value)

Fire Resistant Steel Plates for Frame of Building

Proof Stress(0.2% strain)
at 600C (N/mm?)

Designation Heat ;

(Thickness mm) | Treatment Equivalent Standard
t=40 40<t=75 75<t=100

HBL325B-FR Authorized by Minister
HBL325C-FR TMCP of Land,Infrastructure — 2217
(40.1~100) and Transport
HBL355B-FR Authorized by Minister
HBL355C-FR TMCP of Land,Infrastructure = =237
(40.1~100) and Transport
SO ARor | JISG3136 N .
SM400A,B-FR N JIS G3106 =157 2143
(6~100)
SREUATA AROr | JISG3136
SM490A,B-FR N JIS G3106 2217 =197
(6~100)
ST AROT | i 63106 2237 2233 2217
(6~100) N

Low Yield Strength Steel Plates for Frame of Building

Tensile Test Impact Test (2mmV Charpy)
Designation | | ower Yield Point | Tensile Yield Elongation Test Temperature | apsorbed Energy
(Thickness mm) .
or Proof Stress | Strength Ratio Test Thickness

(N/mm?) (N/mm?) (%) (%) Specimen | (mm) (C) ()
Azl 80/120 200/300 =60 250 No.5 12<t 0 227
(6~60)
JASHALL 140/180 220/320 =80 245 No.5 12<t 0 227
(6~60)
‘(JgE;IS'OY)Z% 205/245 300/400 =80 240 No.5 12<t 0 227

Steel Plates for Frame of Building
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JFE STANDARD '

SealWaterdCorrosion]Resistant{Steel[Rlates,

Chemical Composition (%) Tensile Test Bending Test (180°) Impact Test (2mmV Charpy)
Designation Heat Yield Point or Proof Stress|  Tensile Elongation Bending Radius Test Temperature Absorbed Energy
(Thickness mm) | Treatment ) ) Strenath Test
(¢} Si Mn P S Cu Ni Cr Mo VorNb Al ) [eng . ; .
Thickness (Nimim?) (NImm?) Thickness (%) Test Specimen Thickness (C) Grade W)
(mm) (mm) Specimen No. 1 (mm)
A
JFE-MARIN400 | AR orN 0.20/ 0.50/ 6=t=16| =245 400/ 6=t=16| =18 No.1A
e =0.15 =1.00 =140 | =0.030 | =0.020 060 =0.50 b — =0.10 =055 e = e P e Ne 1A 1.0t 12<t o g %i;
A —
JFE-MARIN490 | AR. Nor _ - - _ _ 0.20/ _ 0.50/ o - _ 6=t=16| =325 490/ 6=t=16| =17 No.1A -
(6~40) TMCP SO HlE | S0 | S0 || S | gy =o=0 1.50 =000 S0 16<t=40| =315 610  |16<t=40| =21 No.1A TR et 2 ° =
JFE-MARIN490Y | AR. N or 0.20/ 0.50/ o 6=t=16| =365 490/ 6=t=16| =17 No.1A A
e e =0.15 =1.00 =150 | =0.030 | =0.020 060 =0.50 b =0.10 =055 e = e P e Ne 1A 1.5t 12<t o = -

Corrosion]Resistant{Steel]Plates;

Melted Zinc Corrosion Resistant Steel Plates

Chemical Composition (%)

Designation Heat
(Thickness mm) | Treatment c S Mn P s
JFE-ZP
AR <0.13 <003 =050 <0.030 <0.030
(6~100) ~
[
&
[- 8
Sulfuric Acid Resistant Steel Plates g
2N
. ) , , ] 2 &
Chemical Composition (%) Tensile Test Bending Test (180°) Sz
o - - 3
Designation Heat Yield Point or Proof Stress|  Tensile Elongation Be”d'_'ljg Radius = 2
Thickness mm) | Treatment . . est S +
( ) © Si Mn P S Cu Ni cr Mo Sb Sn : Strength |~ Specimen 5
Thickness ) N/mm2 Thickness 6 Test p [
(N/mm?) (N/mm?) (%) ; No. 1 £
(mm) (mm) Specimen - S8
o
JFE-ASA400D AR or <014 | =oss 030/ | _0os0 | =oozo | 028 - o o 0.05/ 010 te<izio| Z2es - t=16| =18 | No.1A 1 5t % S
(6~50) N =0 =0 0.70 =0. =0 0.50 =" 0.20 = a0t o = 16<t =21 No.1A : e
JFE-ASA400H AR or 0.30/ 0.25/ 0.50/ 6| =2% t<16| =18 No.1A g3
i = = 5 = = g =050 g =0.10 — — = ~ =400 = = g al
(6~50) N S | Sek 0.70 0080 | =0.020 | 454 1.00 josima0) 2238 16<t =21 No.1A 1.5t
JFE-ASA400W AR or 0.30/ 0.25/ 0.50/ 0.05/ Se| =2 t<16| =18 No.1A
- = = y = = . =o0. . =0.1 . = = = =4 = = .
(6~50) N SO S0 0.70 SOOI 0 020 0.50 050 1.00 010 0.20 S 132—40 ;gfg 00 | 16<t =21 No.1A Ut
JFE-ASA440D AR or - _ 0.30/ - - 0.25/ - . 0.05/ _ - - - t=16| =17 No.1A
Gt N =017 <055 00 =<0.030 | =0.020 050 =0.50 020 =<0.10 =265 z440 | = Ne 1A 1.5t
JFE-ASA440H AR or - B 0.30/ - - 0.25/ > 0.50/ = - - - . - t=16| =17 No.1A
(6~25.4) N = =0 0.70 SOOI 0.020 0.50 =0.50 1.00 =010 2265 =440 e<i =21 No.1A Ut
JFE-ASA440W AR or - _ 0.30/ - - 0.25/ RE 0.50/ S~ 0.05/ _ - - S t=16| =17 No.1A
Gt N =017 <055 00 =<0.030 | =0.020 050 =o. Yoo =o. 020 =<0.10 =265 = 1e<t = Ne 1A 1.5t

Hydrogen Induced Crack Resistant Steel Plates

Chemical Composition (%) Tensile Test Bending Test (180°)
(Tﬁleilgnatlon K Heat Yield Point or Tensile Elongation Bendl_rllg tF{adlus
ICKNness mm reatment . es
C Si Mn B S Cu | others Proof Stress Strength :
Specimen
(N/mm?) (N/mm?) (%) No. 1
According .
JFE-AH1 A . . e . 0.25/ . . e According
to required According to required Specification | <0.005 — According to required Specification . -
(6~200) Specification 0.40 to required Specification
According
JFE-AH2 ; g g n———— ~ |Ca . ) S According
(6~200) g)pfé#ijcl:rai?on According to required Specification | <0.001 Treatment According to required Specification 1o required Specification
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JFE STANDARD

Rurellron]PlatestfordMagneticIShielding

Chemical Composition (%)

Designation
(Thickness mm) c Si Mn p s
FE-EFE
J =0.01 =0.05 =0.20 =0.015 | =0.015
(6~260)

Steel[Rlates}fordlMold]

Chemical Composition (%)

Designation
WABCES | si Mn P s Cr Mo v
JFE-MD1 0.52/ 0.15/ 0.60/
<0.030 | =0.035 — — —
(6~265) 0.58 0.35 0.90
JFE-MD3 0.37/ 0.15/ 0.55/ 0.85/ 0.15/ _
<0.030 | =0.035
(6~260) 0.44 0.35 0.90 1.25 0.35
JFE-MD5 0.28/ 0.15/ 0.40/ =003 | =005 0.80/ 0.15/ 0.05/
(6~260) 0.33 0.35 0.90 = = 1.50 0.40 0.07

Steel]Plates}forlHot:dip}ZincscoatedjlowergStructure

Chemical Composition (%) Tensile Test Impact Test (2mmV Charpy)
Tﬁeiignation Yield Point or Tensile Elongation Test Temperature Absorbed Energy
(TS () C Si Mn P S) Cu, Ni, Cr, Mo, V, Nb, Ti Zr Ceq CEZ* Proof Stress Strength L — Test Thickness
(N/mm?) (N/mm?) (mm) (%) Specimen (mm) (C) ()
;Z(;?TEN =0.12 =0.40 =2.00 =0.030 | =0.015 Added as required on condition that =0.040 | =0.0002 | =0.40 =0.44 2440 590/ 1=16 =19 No-5 12<t =B 247
= = = = = Nb+V+Ti=0.15 = = = = = 740 16<t 226 No. 5 =
(6~25)
*CEZ(Carbon Equivalent Zinc) =C+Si/17+Mn/7.5+Cu/13+Ni/17+Cr/4.5+Mo/3+V/1.5+Nb/2+Ti/4.5+420B
Chemical Composition (%) Tensile Test Bending Test (180°) | Hardness Test
Designation Thickness 0.2%Proof | Tensile | Elongation Bendi$g ?adius
Thick °s
(Thickness mm) c Si Mn P Ni Cr Co Mo Ti Al Zn B Vv Stress Strength Specimen HRC
(mm) (Kgfimm?) | (Kgf/mm?) (%) No. 1

2.05t=25 — =125 28 7.5 =39

JFE-HT140NP 14/ .60/ .90/ 1.60/ .45/ .07/ t=4.0 =90 =105 =13 2.0t =34
0 =0.35 060 =0.010 | =0.010 890 60 — 045 — — — — 00
(2~30) 0.18 0.90 4.30 2.00 0.65 0.13 6.5=5t=15.0 =90 =105 213 3.0t =34
t=30.0 =120 29 3.0t =37

JFE-HT210P <0005 | =005 | =007 | <0005 | <0005 17.50/ <050 8.30/ 4.70/ 0.40/ 0.05/ 0.01/ | 0.001/ . o 185/ 190/ >7 o o
(by agreement) 18.50 9.30 5.50 0.60 0.10 0.04 0.005 205 215

Pure Iron Plates for Magnetic Shielding / Steel Plates for Mold /

Steel Plates for Hot-dip Zinc-coated Tower Structure

Steel Plates for Rocket
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APPROVED OR AUTHORIZED PRODUCIS

'SHIP(SICIYASSISTANDARD

" Hull Structural Steel Plates [ Steel Plates for Boiler & Pressure Vessels I'Stainless Steel Plates

Society Grade Society Grade Society Grade Society Grade
ABS A, B,D,E NK KA, KB, KD, KE ABS MA, MB, MC, MD, ME, MF, MG DNV 304L, 304LMod
AH32, DH32, EH32, FH32 KA32, KD32, KE32, KF32 H,1,J 316L, 316LMod, 316LN
AH36, DH36, EH36, FH36 KA36, KD36, KE36, KF36 317L, 317LMod
AH40, DH40, EH40, FH40 BV 360, 410, 460, 510 321
AQ43, DQ43, EQ43 KA40, KD40, KE40, KF40 0.3Mo 347
KA43, KD43, KE43, KF43 1Mn0.5Mo
BV A, B,D,E KA47, KD47, KE47, KF47 LR 304L, 304LMod, 304LN
AH32, DH32, EH32, FH32 KA51, KD51, KE51, KF51 CR 1-410, 1-450, 1-480 316L, 316LMod, 316LN
AH36, DH36, EH36, FH36 KA56, KD56, KE56 2-450, 2-480 317L, 317LN
AH40, DH40, EH40, FH40 KA63, KD63, KE63 0-235, 0-315, 0-355
KAB63N, KD63N NK 304, 304Mod, 304Mod1
ccs A B,D,E KA70, KD70, KE70, KF70 DNV NV360-0A, -ON, -1FN 304L, 304LMod
A32, D32, E32, F32 KA70N, KD70N, KE70N, KF70N NV410-0A, -ON,- 1FN 3098, 310S
A36, D36, E36, F36 NV490-0N, -1FN 316, 316Mod
A40, D40, E40, F40 RINA A B,D,E NV510-1FN 316L, 316LMod, 316LN
A32, D32, E32, F32 NV 0.3Mo 317
CR A, B,D,E A36, D36, E36, F36 NV 1Cr0.5Mo 317L, 317LMod, 317LN
AH32, DH32, EH32, FH32 A40, D40, E40, F40 NV 2.25Cr1Mo 321
AH36, DH36, EH36, FH36 347
AH40, DH40, EH40, FH40 zC A B,D,E GL H1,H2 Ni5Mo, Ni5
A32, D32, E32 17Mn4,19Mn6
DNV NV A, NV B, NV D, NV E A36, D36,E36 13CrMo4-5
NV A27S, NV D27S, NV E27S 10CrMo9-10
NV A32, NV D32, NV E32, NV F32
NV A36, NV D36, NV E36, NV F36 KR RSP42, 46, 49
NV A40, NV D40, NV E40, NV F40 RSP46A, 49A
NV D420, NV E420, NV F420 [1Steel Plates for Low Temperature Services RPV24, 32, 36, 46, 50
GL A, B, D, E Society Grade LR 360AR, 410AR, 460AR
A32, D32, E32, F32 360, 410, 460, 490
A36, D36, E36, F36 A HHOBOR 360FG, 410FG, 460FG, 490FG
A40, D40, E40, F40 VIRHE2O
NK KP42, KP46, KP49
KR RA, RB, RD, RE DNV NV2-2 KPA46, KPA49
RA32, RD32, RE32 NV2-3 KPV24, KPV32, KPV36, KPV46
RA36, RD36, RE36 N KPV50
RA40, RD40, RE40 NV2-4L
RA43, RD43, RE43, RF43 Ao
RA47, RD47, RE47 A
NV4-4
LR A B,D,E NV4-4L
AH27S, DH27S, EH27S NV ONi
AH32, DH32, EH32, FH32
AH36, DH36, EH36, FH36 LR LT-AH27S, DH27S, EH27S, FH27S
AH40, DH40, EH40, FH40 LT-AH32, DH32, EH32, FH32
DH42, EH42 LT-AH36, DH36, EH36, FH36
DH46, EH46 LT-AI-|40, DH40, EH40, FH40
DH50, EH50 —
DH55, EH55 2
DH62, EH62
DH69. EHB9 NK KL24A,KL24B
KL33
RS A B,C,D g
AH32, DH32, EH32, FH32 KST50Q
AH36, DH36, EH36, FH36 LG
AH40, DH40, EH40, FH40 LN
KL9N6O
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APPROVED OR AUTHORIZED PRODUCTS

N 2 paniWelding]EngineeringlsocietyJWES)

WES3001
JFE Brand JFE Brand WES3003
Grade Thickness (mm)
JFE-HITEN540S HW355RA =30 JFE-HITEN590L LT450-VI-65G-25A
JFE-HITEN590SB HWA450NA <26 JFE-HITEN590U2L LT450-75-50G
JFE-HITEN590 HW450QB =100
JFE-HITEN590L HW450QB =50 LT490-II-80G-50A
JFE-HITEN590U2 HW450QB =75 JFE-HITENG10L LT490-IV-70G-40A
JFE-HITEN590E HW450QB =75 LT490-V-60G-20A
JFE-HITEN590U2L HW450QB =75 LT490-VI-60G-20A
JFE-HITEN610 HW450QB =100 JFE-HITEN610U2L LT490-75-50G
JFE-HITEN610U2 HW490QB =75
JFE-HITEN610E HW490QB =75 LT550- I -120G-90A
JFE-HITEN610U2L HW490QB =75 JFE-HITEN69OL LT550- I -120G-80A
JFE-HITEN610L HW450Q8B =50 LT550-IV-80G-40A
JFE-HITEN690 HW550QB =50 LT63- I -90G-60A
JFE-HITEN69OL HW550QB =40 JFE-HITEN710L LT63-M-80G-50A
JFE-HITEN710 HW620QB =50 LT63-V-70G-40A
JFE-HITEN780F HW685QB =50 LT70- I -60G-40A
JFE-HITEN780M HW685QB =100 JFE-HITEN780L LT70-V-50G-30A
LT70-VI-50G-30A

JFE-HITEN980 HW885QB =100

JFE-HITEN780FL LT685-V-90G-40A

JFE-LT1.5Ni-TM LT370-V-140G-120A

WES3009
JFE Brand
Grade Thickness (mm)

JFE-HITEN590U2 HW450QCF =75
JFE-HITEN610U2 HW490QCF <75
JFE-HITEN590E HW450QCF =75
JFE-HITEN610E HW490QCF =75
JFE-HITEN590U2L HW450QCF =75
JFE-HITEN610U2L HW490QCF =75

AVAILABLE SIZES

Without{Heat{Treatmenty

Product Length: m

-

a s wwN

And the product length between "B" and 6.1m can not be provided.

. The minimum product size is as follows: 1m wide and 3m long.
. Please consult with JFE prior to ordering the product width between 5,201 and 5,350mm.
. 30m length for limited thickness and width is available. Please consult with us.
. For carbon steel plates for machine structural use,and for chromium-molybdenum steel plates,the minimum width is 1,500mm.

. In case of the diagonal-lined column ,"A" shows the maximum product length.

Width (mm
(MM 000 | 1401 | 1601 | 1801 | 2001 | 2201 | 2401 | 2601 | 2801 | 3001 | 3201 | 3401 | 3601 | 3801 | 4001 | 4201 | 4401 | 4601 | 4801 | 5001 | 5201 | 5301
Tickness (mm)~_| 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 25 22 | 20 | 16 | 135|135
9.1~11.9 20 | 20 | 20 | 16
12.0~13.9 2 | 16
14.0~25.0 25 16
25.1~28.0 27 25 16
28.1~32.0 25 24 | 23 | 20 | 16
32.1~38.0 25 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 25 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 | 7.6 | 7.3
100.1~110.0 | 16 | 16 | 16 | 16 | 15 | 14 | 13 [ 12 | 11 | 10 | 10 |97 |91 | 9 |83 | 8 |76 |72 | 7 %/,
69 166 %
110.1~1200 | 15 | 15 | 15 | 14 | 14 | 13 | 12 | 11 | 10 | 10 | 94 |88 |84 | 8 |76 |72 %2 °°%7 1 6 | 6 i
. . N
120.1~130.0 | 14 | 14 | 14 | 13 | 18 | 12 | 11 | 10 | 98 | 92 |86 82 |77 |73 |70 ®/ | 6 | 6 |51 |53 =
: 2
130.1~1400 | 13 | 13 | 13 | 12 | 12 | 11 | 10 |97 | 9 |85 | 8 |75 |71 | 7 | 6 | 6 |51 |51 |51]|53 2
>
1401~1500 | 12 | 12 | 12 | 11 | 11 | 10 | 97 | 91 | 84 | 79 | 74 | 7 6'758 6 | 6 | 5|5 |5 ;
- =
150.1~160.0 | 11 | 11 | 11 | 10 | 10 | 99 | 91 | 85 | 7.9 | 7.4 |70 |®€ 6 | 6 | 5| 5 s
6.0 5.7 )
160.1~1700 | 10 | 10 | 10 | 10 | 10 | 93 | 86 | 8 | 7.4 87 |6 6 | 51| 5 | 5 | 44 2
. . . . : <125 . . £
170.1~180.0 | 10 | 10 | 10 | 9 | 94 | 88 | 81 | 7.6 | 7.1 6'658 62 | 51| 5 | 5 | 44 Not available &
. o
180.1~1900 | 9 | 9 | 9 | 9 |89 |83 |77 |71 ®/ |54 |51 |48 |45]|43 ,%
o]
190.1~2000 | 9 |82 |82 | 8 | 85| 79| 73 6'859 55 | 51 | 48 | 46 | 43 | 41 <
. o
[a)
w
S
3
o
o
o
<
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AVAILABLE SIZES

HeatjTreated,] Abrasion]Resistant{Steel[Plates,

Product Length: m Product Length: m

WAt M) 1000 | 1601 | 1801 | 2001 | 2201 | 2401 | 2601 | 2801 | 3001 | 3201 | 3401 | 3601 | 3801 | 4001 | 4201 | 4401 | 4601 | 4801 | 5001 | 5201 | 5301 WA 500 | 1801 | 2001 | 2201 | 2401 | 2601 | 2801 | 3001 | 3201 | 3401 | 3601 | 3801 | 4001 | 4201 | 4401 | 4601 | 4801 | 5001 | 5201
Tickness (mm)~_| 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 |5000 | 5200 | 5300 | 5350 Tickness (mm)~_| 1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5300
6.0~6.9 2 | 20 | 15 | 13 60~69 | 18 | 16 | 14 | 12 | 12 | 10

7.0~7.9 o4 | 2 | 20 | 15 Not available 70~79 | 18 | 16 | 14 | 12 | 12 | 10

8.0~8.9 2 | 18 | 16 | 13| 11 80~89 | 18 | 16 | 14 | 12 | 12 | 10

9.0~9.9 2 | 220 | 16 | 12 90~99 | 18 | 16 | 14 | 12 | 12 | 10

10.0~11.9 2 | 20 | 18 100~119 | 22 | 20 | 18 | 16 | 14 | 14 | 12

12.0~13.9 2 120~12.9 | 22 | 20 | 18 | 16 | 14 | 14 | 12 Not available

14.0~26.0 25 130~139 | 22 | 20 | 18 | 16 | 14 | 14 | 12

26.1~28.0 140~220 | 22 | 20 | 18 | 16 | 14 | 14 | 12

28.1~30.0 u | u |2y 221~240 | 24 | 22 | 22 | 20 | 18 | 16 | 14 | 12

30.1~35.0 o4 | 24 | 23| 2 |2t | 2| 2 § 24.1~26.0 o4 | 22 | 22 | 20 | 18 | 16 | 14 | 12

35.1~40.0 o4 | 23 | 2| 20 |20 | 19| 18] 18| 17 g 26.1~28.0 o4 | 24 | 22 | 22 | 20| 18 | 16 | 14 | 12

40.1~45.0 23 | 2 | 20 | 19 | 19| 18| 17| 16| 16| 15 § 28.1~30.0 24 | 22 | 20 | 20 | 18 | 18 | 16 | 16

45.1~50.0 23 | 2 | 20 | 19 | 18 | 17 | 17| 16| 15| 15| 14| 14 30.1~35.0 24 | 22 | 22 | 22 | 20 | 20 | 20 | 18 | 18 | 18
50.1~60.0 o | 24 | 2 | 20 | 19| 18 | 17 | 16 | 15| 14| 14| 13| 18|21 | 35.1~40.0 25 24 | 22 | 22 | 22 | 20 | 20 | 20 | 19 | 18
60.1~70.0 23 | 20 |24 | 2 | 20 | 19 | 17 | 16 | 15 | 14 | 14 | 13| 12 12 | 11|41 | 10| 10| 10 40.1~45.0 24 | 23 | 22 | 20 | 19 | 19 | 18 | 17 | 16 | 16
701~80.0 | 22 | 20 | 18 | 21 | 19 | 18 | 16 | 15 | 14 | 13 | 18 | 12 | 11 | 11 | 10 | 10 | 97 | 93 | 89 | 87 45.1~50.0 23 | 22 | 20 | 20 | 18 | 17 | 17 | 16 | 15 | 15 | 14
80.1~90.0 | 20 | 18 | 16 | 19 | 17 | 16 | 14 | 13 | 18 | 12 | 11 | 10 | 10 | 98 | 94 | 89 | 85 | 83 | 79 50.1~60.0 23 | 23 | 21 | 24 | 22 | 20 | 19 | 18 | 17 | 16 | 15 | 14 | 14 | 13 | 13 | 12 | 11
90.1~100.0 | 18 | 16 | 14 | 17 | 15 | 14 | 13 | 12 | 11 | 10 | 10 | 98 | 93 | 88 | 84 | 80 | 77 | 73 | 70 60.1~70.0 | 22 | 19 | 20 | 18 | 20 | 19 | 17 | 16 | 15 | 14 | 14 | 13 | 12 | 12 | 11 | 11 | 10 | 10
100.4~110.0 | 16 | 14 | 13 | 15 | 14 | 13 | 12 | 11 | 10 | 99 | 94 | 88 | 84 | 80 | 76 | 73 [22 | 7047 701~800 | 19 | 17 | 17 | 16 | 18 | 16 | 15 | 14 | 13 | 13 | 12 | 11 | 11 | 10 | 10 | 97 | 93 | 89
110.4~1200 | 15 | 13 | 12 | 14 | 18 | 11 | 11 | 10 | 97 | o1 |85 | &1 | 77 | 73 %3070 5o 80.1~90.0 | 17 | 15 | 15 | 14 | 16 | 14 | 13 | 13 | 12 | 11 | 11 | 10 | 98 | 94 | 89 | 86 | 82 | 7.9
120.1~130.0 | 13 | 12 | 11 | 13 | 11 | 11 | 10 | 95 | 89 | 83 | 79 | 73 | 70 | 67 %7 | 52 | 50 90.1~1000 | 15 | 13 | 14 | 12 | 14 | 13 | 12 | 11 | 10 | 10 | 10 | 93 | 88 | 84 | 80 | 77 | 74 | 71
130.1~140.0 | 11 | 10 | 97 | 11 | 10 | 97 | 94 | 87 | 82 | 77 | 72 | 68 |*> | 63 | 48
140.1~150.0 | 10 | 10 | 96 | 10 | 97 | 94 | 87 | 81 | 76 | 71 | 67 %1 7| 52 | 49
150.1~160.0 | 97 | 97 | 90 | 97 | 96 | 88 | 82 | 76 | 71 |*L %7 51 | 48
160.1~170.0 | 94 | 94 | 84 | 97 | 90 | 83 | 77 | 71 ST 7887 54 _

57754 Not available

170.1~180.0 | 89 | 89 | 79 | o1 | 85 | 78 | 73 | 68 |">{ | 59
180.1~190.0 | 84 | 84 | 75 | 86 | 80 | 74 | 68 |*>/ | 51
190.1~2000 | 79 | 79 | 71 | 82 | 76 | 70 |*37) 52 | 48

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.
. The minimum product size is as follows: 1m wide and 3m long.
. Please consult with JFE prior to ordering the product width between 5,201 and 5,350mm.
. 30m length for limited thickness and width is available. Please consult with us.
. For carbon steel plates for machine structural use,and for chromium-molybdenum steel plates,the minimum width is 1,500mm.

a B~ 0N
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AVAILABLE SIZES

[ExtrazHeavy{SteellRlates,

Without Heat Treatment

Product Length: m

Stainless]Steel[Plates,

Austenitic Stainless Steel Plates- I (SuS304, 304L)

Product Length: m

Width (mm)
1000~2500 2501~3000 3001~3500 3501~4000 4001~4500 4501~5000 5001~5300
Thickness (mm)
~100
101~125 14.3 13.5
126~150 15.0 14.9 13.2 11.9 11.2
VE1=175 14.6 12.7 11.3 10.2 9.6
176~200 14.9 12.7 111 9.9 8.9 8.4
201~225 13.2 11.3 9.9 8.8 7.9 7.5
226~250 14.3 11.9 10.2 8.9 7.9 71 6.7
251~275 13.0 10.8 9.3 8.1 7.2 6.5 6.1
276~300 11.9 9.9 8.5 7.4 6.6 5.9 5.6
301~325 11.0 9.1 7.8 6.8 6.1 5.5
Not available
326~360 10.2 8.5 7.3 6.4 5.7 5.1
1. Maximum weight of product is 70t.
Heat Treated
Product Length: m
Width (mm)
1000~2500 2501~3000 3001~3500 3501~4000 4001~4500 4501~5000 5001~5300
Thickness (mm)
~100
101~125
126~150 13.5 13.2 11.9 11.2
151~175 12.7 11.3 10.2 9.6
176~200 12.7 111 9.9 8.9 8.4
201~225 13.2 11.3 9.9 8.8 7.9 7.5
226~250 11.9 10.2 8.9 7.9 7.1 6.7
251~275 13.0 10.8 9.3 8.1 7.2 6.5 6.1
276~300 11.9 9.9 8.5 7.4 6.6 5.9 5.6
301~325 11.0 9.1 7.8 6.8 6.1 5.5
Not available
326~360 10.2 8.5 7.3 6.4 5.7 5.1

1. Please consult with JFE prior to ordering the product,whose width is over 5,000mm.

38

Please consult with JFE about applicable specification
or designation.

Width (mm)| - 1000 1200 1601 1801 2001 2201 2401 2601 2801 3001 3201 3401 3601 3801
Thickness (mm) ~1199 | ~1600 | ~1800 | ~2000 | ~2200 | ~2400 | ~2600 | ~2800 | ~3000 | ~3200 | ~3400 | ~3600 | ~3800 | ~4000
6.0~6.9 Not available
7.0~7.9
8.0~8.9
9.0~9.9 135
10.0~14.9
15.0~19.9
20.0~24.9 12.5 12.0 11.0 10.5
25.0~29.9 125 115 11.0 10.5 9.5 9.0 8.5
30.0~34.9 13.0 12.5 115 11.0 10.0 9.5 9.0 8.5 7.5 7.0
35.0~39.9 12.0 11.0 10.0 9.5 9.0 8.0 7.5 7.0 6.5 6.0
40.0~49.9 11.5 10.5 9.5 8.5 8.0 7.5 7.0 6.5 6.0 5.0 5.0 5.0
50.0~59.9 12.0 11.0 10.0 9.0 8.0 7.0 6.5 6.0 5.5 4.5 4.5 4.0 4.0 4.0
60.0~69.9 10.5 9.5 8.5 7.5 7.0 6.0 5.5 5.5 3.5 3.5 3.5
70.0~79.9 9.5 8.0 7.0 6.5 6.0 5.5 3.0 3.0 3.0
80.0~89.9 8.0 7.0 6.5 5.5 5.5 3.0 3.0 3.0 3.0 Not available
90.0~99.9 7.0 6.5 5.5 5.0
100.0~130.0 7.0 5.5 4.5
Notes: 1. Minimum size is 1m wide and 2m long. @ Max.thickness for
2. The maximum product thickness for shipbuilding use are listed on the right table. shipbuilding use (mm)
NK LR NV
55 55 50
Austenitic Stainless Steel Plates-II (sus3i1e6, 316L)
Product Length: m
Width (mm)| - 1000 1200 1601 1801 2001 2201 2401 2601 2801 3001 3201 3401 3601 3801
Thickness (mm) ~1199 | ~1600 | ~1800 | ~2000 | ~2200 | ~2400 | ~2600 | ~2800 | ~3000 | ~3200 | ~3400 | ~3600 | ~3800 | ~4000
6.0~6.9 Not available
7.0~7.9
8.0~8.9
9.0~9.9 13.5
10.0~14.9
15.0~19.9
20.0~24.9 12.5 12.0 11.0 10.5
25.0~29.9 12.5 115 11.0 10.5 9.5 9.0 8.5
30.0~34.9 13.0 12.5 11.5 11.0 10.0 9.5 9.0 8.5 7.5 7.0
35.0~39.9 12.0 11.0 10.0 9.5 9.0 8.0 7.5 7.0 6.5 6.0
40.0~49.9 11.5 10.5 9.5 8.5 8.0 7.5 7.0 6.5 6.0 5.0 5.0 5.0
50.0~59.9 12.0 11.0 10.0 9.0 8.0 7.0 6.5 6.0 5.5 4.5 4.5 4.0 4.0 4.0
60.0~69.9 10.5 9.5 8.5 7.5 7.0 6.0 5.5 5.5 3.5 3.5 3.5 Not available
70.0~80.0 9.0 8.0 7.0 6.5 6.0 5.5 3.0 3.0 3.0 3.0

Notes: 1. Minimum size is 1m wide and 2m long.
2. The maximum product thickness for shipbuilding use are listed on the right table.

@ Max.thickness for
shipbuilding use (mm)

NK

LR

NV

55

55

50

AVAILABLE SIZES
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AVAILABLE SIZES

CladfSteel[PIlates,

Austenitic Stainless Steel Plates-II (sus3i7L) Stainless Clad Steel Plates : One side cladding (Austenitic, ferritic and Martensitic stainless steel)
Product Length: m Product Length: m
Width (mm)| 1000 1200 1601 1801 2001 2201 2401 2601 2801 3001 3201 3401 3601 3801 Width (mm)| 1000 1501 1801 2001 2201 2401 2601 2801 3001 3201 3401 3601 3801 4001|4201
Thickness (mm) ~1199 | ~1600 | ~1800 | ~2000 | ~2200 | ~2400 | ~2600 | ~2800 | ~3000 | ~3200 | ~3400 | ~3600 | ~3800 | ~4000 Thickness (mm) ~1500 | ~1800| ~2000| ~2200| ~2400| ~2600| ~2800| ~3000| ~3200| ~3400| ~3600| ~3800| ~4000| ~4200 |~ (5000)
6.0~6.9 6.0~8.0 13
—_— Not available
7.0~7.9 8.1~10.0 15
—_— Not available
8.0~8.9 13.5 10.1~16.0 17 17 17 17 17 17 17 17 17 17 17 17 16 15
9.0~9.9 16.1~18.0 17 17 17 17 17 17 17 17 17 17 16 15 14 14
10.0~14.9 12.5 11.5 11.0 10.0 10.0 9.5 18.1~20.0 17 17 17 17 17 17 17 17 16 15 14 14 14 14
15.0~19.9 12,5 11.5 10.5 10.0 9.0 8.5 7.5 7.5 7.5 7.0 20.1~22.0 17 17 17 17 17 17 17 16 15 14 14 14 14 14
20.0~24.9 12.5 11.0 10.0 9.0 8.5 8.0 7.5 6.0 6.0 6.0 6.0 5.5 22.1~24.0 17 17 17 17 17 16 15 14 14 14 14 14 14 14
25.0~29.9 13.0 11.5 10.5 9.0 8.5 7.5 7.0 5.0 5.0 5.0 5.0 5.0 5.0 45 24.1~26.0 17 17 17 17 16 15 14 14 14 14 14 14 14 14
30.0~34.9 13.0 10.0 9.0 8.0 7.0 6.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 26.1~28.0 17 17 17 17 15 14 14 14 14 14 14 14 14 14
(0]
35.0~39.9 1.5 8.5 7.5 7.0 6.0 35 35 3.5 35 35 35 28.1~30.0 17 17 17 16 14 14 14 14 14 14 14 14 14 14 2
Not available [
40.0~50.0 9.0 7.0 6.0 5.5 3.0 3.0 3.0 3.0 3.0 30.1~32.0 16 16 16 15 14 14 14 14 14 14 14 14 14 14 o
o)
Notes: 1. Minimum size is 1m wide and 2m long. @ Max.thickness for 32.1~34.0 15 14 14 14 14 14 14 14 14 14 14 14 -fg
2. The maximum plate thickness for shipbuilding use are listed in the right table. hipbuildi 2
ximum plate i poullding u stedinthe g shipbuilding use (mm) 34.1~360 | 14 14 14 14 14 14 14 14 14 14 14 14 14 14 2
NK LR NV z
55 55 50 36.1~38.0 14 14 14 14 14 14 14 14 14 14 14 14 14 14
38.1~40.0 14 14 14 14 14 14 14 14 14 14 14 14 14 14
. . 40.1~50.0 14 14 14 14 14 14 14 14 14 14 13 12 11
Austenitic Stainless Steel Plates-IV (sus310s)
Product Length: m 50.1~60.0 14 14 14 14 14 14 13 12 11 10 9.5 9
Width (mm)| 1000 1601 1801 2001 2201 2401 2601 2801 3001 3201 3401 3601 3801 60.1~700 | 14 14 14 14 13 12 11 10 9.5 9 8.5 8 7.5
Thickness (mm) ~1600 | ~1800 | ~2000 | ~2200 | ~2400 | ~2600 | ~2800 | ~3000 | ~3200 | ~3400 | ~3600 | ~3800 | ~4000 70.1~80.0 14 14 13 12 11 10 9.5 9 8 7 6.5
6.0~6.9 80.1~90.0 | 14 14 12 11 10 9.5 9 8 7 6.5 ‘ 6
7.0~7.9 ~
Not available 90.1~100.0 12 11 10 9 8.5 8 7.5 7 6.5 6 55 5
8.0~8.9 100.1~119.0 | 11 10.5 95 8.5 8 7 6.5 6 55 5 ‘ 45
T e e | 13.5 Not available
9.0~9.9 119.1~150.0 Negotiable range
10.0~14.9 12.5 11.5 11.0 10.0 10.0 9.5 Notes: 1. Thickness is a total of base metal and cladding metal.
15.0~19.9 12.5 115 105 10.0 9.0 85 75 75 75 7.0 2. Minimum cladding metal thickness is 1.5 mm. For less than 2mm in thickness, please consult with JFE.
_ 3. Thickness of cladding metal depends on total thickness of clad plate. Please consult with JFE for more detail.
20.0~25.0 12.5 10.0 9.0 8.5 8.0 7.5 6.0 6.0 6.0 5.9 5.5 4. Minimum size is 1Tm wide and 3m long.
Notes: 1. Minimum size is 1m wide and 2m long. @ Max.thickness for 5. Abov§ size lis restricted in case of a heat treated pr?duct.
2. The maximum plate thickness for shipbuilding use are listed in the right table. shipbuilding use (mm) Slhcicimensicusleiegtianiaboreleicaselconstiitinty
NK . .
25 Titanium Clad Steel Plates
Product Length: m
Width (mm) 1000 2001 2501 3001 3201 3401 3601 3801
. . . Thickness (mm) ~2000 ~2500 ~3000 ~3200 ~3400 ~3600 ~3800 ~3900
Ferritic and Martensitic Stainless Steel Plates (sus410. 410L. 410S. 430) Np—
Product Length: m 5.0~ 5.9 egotiable range
Width (mm)| 1000 | 1200 | 1601 1801 2001 2201 2401 2601 2801 3001 3201 3401 3601 3801 6.0~ 8.0 10 Not available
Thickness (mm ~1199 | ~1600 | ~1800 | ~2000 | ~2200 | ~2400 | ~2600 | ~2800 | ~3000 | ~3200 | ~3400 | ~3600 | ~3800 | ~4000 8.1~10.0 9
6.0~6.9 Not available 10.4~12.0 11
7.0~7.9 12.1~16.0 9 8
8.0~8.9 16.1~20.0 7
9.0~9.9 135 20.1~24.0 9 7 6
10.0~14.9 13.0 125 24.1~28.0 9 8
15.0~19.9 12.5 11.5 11.0 10.5 10.0 9.5 28.1~30.0 10 6 5
20.0~24.9 12,5 11.5 10.5 10.0 9.5 8.5 8.5 8.0 7.5 30.1~32.0 75
25.0~29.9 12,5 12,5 12,5 12,5 1.5 10.5 9.5 9.0 8.0 7.5 7.0 7.0 6.5 6.0 30.1~34.0 8
30.0~34.9 12,5 12,5 12.0 10.5 9.5 9.0 8.0 7.5 7.0 6.5 6.0 6.0 55 5.0 34.1~36.0 ° 6
36.0~39.9 | 125 | 115 | 105 | 9.0 8.5 7.5 7.0 6.5 6.0 55 5.0 5.0 45 45 5 S 55 Not available
40.0~50.0 12.5 9.0 8.0 7.0 6.5 6.0 5.5 5.0 4.0 4.0 4.0 4.0 Not available 38.1~40.0 75

Notes: 1. Minimum size is 1m wide and 2m long. Notes: 1. Thickness is a total of base metal and clad metal.

2. Maximum dimension of product varies according to its application. Please consult with JFE for each case.

AVAILABLE SIZES



GUIDE FOR ORDER PLACING®

When placing an order for steel plate with JFE,

please specify the following items ;

Standard and Grade or Brand name

Dimensions

Quantity

W[N] —

Specific requirements ;

Chemical composition, Mechanical property, Ultra-
sonic inspection, Heat treatment, Marking,
Packaging, etc

Forming and Welding ;
Cold, and/or hot working, Heat treatment, Welding
method, etc

Witness inspection, if required ;
Mill certificate, Third party's certificate, Necessity
of witness and its contents

Delivery requirements ;

First and final delivery date, Starting date of work,
Date of receiving inspection, Final planning date of
work, Destination, etc

8

Other information that may be significant for
manufacturing the ordered product

If you have any question upon placing an order, please contact

JFE's head office or other JFE offices.

GUIDE FOR ORDER PLACING
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JFE Steel Corporation

Cat.No.C1E-001-06

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

TOKYO HEAD OFFICE Hibiya Kokusai Building, 2-3 Uchisaiwaicho 2-chome, Chiyodaku, Tokyo 100-0011, Japan
Phone : (81)3-3597-3111 Fax : (81)3-35697-4860
NEW YORK OFFICE JFE Steel America, Inc., New York Office

HOUSTON OFFICE

BRISBANE OFFICE

RIO DE JANEIRO OFFICE

LONDON OFFICE

DUBAI OFFICE

NEW DELHI OFFICE

MUMBAI OFFICE

SINGAPORE OFFICE

BANGKOK OFFICE

VIETNAM OFFICE

JAKARTA OFFICE

MANILA OFFICE

SEOUL OFFICE

BEIJING OFFICE

SHANGHAI OFFICE

GUANGZHOU OFFICE

600 Third Avenue, 12th Floor, New York, NY 10016, U.S.A.
Phone : (1)212-310-9320 Fax : (1)212-308-9292

JFE Steel America, Inc., Houston Office
10777 Westheimer, Suite 230, Houston, TX 77042, U.S.A.
Phone : (1)713-5632-0052 Fax : (1)713-5632-0062

JFE Steel Australia Resources Pty Ltd.
Level 19, CPA Centre, 307 Queen St, Brisbane, QLD 4001, Australia
Phone : (61)7-3229-3855 Fax : (61)7-3229-4377

JFE Steel do Brasil LTDA / JFE Steel Corporation, Rio de Janeiro Office
Praia de Botafogo, 228 Setor B, Salas 508 & 509, Botafogo, CEP 22250-040, Rio de Janeiro-RJ, Brazil
Phone : (565)21-2553-1132 Fax : (55)21-2553-3430

JFE Steel Europe Limited
15th Floor, The Broadgate Tower, 20 Primrose Street, London EC2A 2EW, U.K.
Phone : (44)20-7426-0166 Fax : (44)20-7247-0168

JFE Steel Corporation, Dubai Office
P.0.Box 261791 LOB19-1208, Jebel Ali Free Zone Dubai, U.A.E.
Phone : (971)4-884-1833 Fax : (971)4-884-1472

JFE Steel India Private Limited
1101, 11th Floor, Unitech’s Signature Tower, Tower-A, South City-lI, NH-8, Gurgaon, Haryana, 122002, India
Phone : (91)124-426-4981 Fax : (91)124-426-4982

JFE Steel India Private Limited Mumbai Office
308, A Wing, 215 Atrium, Andheri - Kurla Road, Andheri (East), Mumbai - 400093, Maharashtra, INDIA
Phone : (91)22-3076-2760 Fax : (91)22-3076-2764

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

JFE Steel (Thailand) Ltd. / JFE Steel Corporation, Bangkok Office
22nd Floor, Abdulrahim Place 990, Rama IV Road, Bangkok 10500, Thailand
Phone : (66)2-636-1886 Fax : (66)2-636-1891

JFE Steel Corporation, Vietnam Office
Unit 1401, 14th Floor, Kumho Asiana Plaza , 39 Le Duan Street, Dist 1, HCMC, Vietnam
Phone : (84)8-3825-8576 Fax : (84)8-3825-8562

JFE Steel Corporation, Jakarta Office
16th Floor Summitmas I, JL Jendral Sudirman Kav. 61-62, Jakarta 12190, Indonesia
Phone : (62)21-522-6405 Fax : (62)21-522-6408

JFE Steel Corporation, Manila Office
23rd Floor 6788 Ayala Avenue, Oledan Square, Makati City, Metro Manila, Philippines
Phone : (63)2-886-7432 Fax : (63)2-886-7315

JFE Steel Korea Corporation
6th Floor. Geumgang-Tower. 889-13, Daechi-dong, Gangnam-gu, Seoul, 135-570, Korea
Phone : (82)2-3468-4130 Fax : (82)2-3468-4137

JFE Steel Corporation Beijing
1720 Beijing Fortune Building No.5, Dongsanhuan North Road, Chaoyang District, Beijing, 100004, P.R.China
Phone : (86)10-6590-9051 Fax : (86)10-65690-9056

JFE Consulting (Shanghai) Co., Ltd.
Room 801, Building A, Far East International Plaza, 319 Xianxia Road, Shanghai 200051, P.R.China
Phone : (86)21-6235-1345 Fax : (86)21-6235-1346

JFE Consulting (Guangzhou) Co., Ltd./ JFE Steel Corporation, Guangzhou Office
Room 3901, Citic Plaza, 233 Tian He North Road, Guangzhou 510613, P.R.China
Phone : (86)20-3891-2467 Fax : (86)20-3891-2469

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.

1308R(1202)1-0.6 JTR
Printed in Japan
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Independent Auditor’s Report

The Board of Directors
JFE Hoeldings, Inc.

We have audited the accompanying consolidated financial statements of JFE Holdings, Inc. and its
consolidated subsidiaries. which comprise the consolidated balance sheet as at March 31, 2013, and
the consolidated statements of operations, comprehensive income, changes in net assets, and cash

flows for the year then ended and a summary of significant accounting policies and other exp ry
information, all expressed in Japanese yen.

4 I il

Management’s Responsibility for the Consolid:

Management is responsible for the preparation and fair p ion of these consolidated financial
statements in accordance with accounting principles generally accepted in Japan, and for designing
and operating such internal control as management determines is necessary to enable the preparation
and fair presentation of the consolidated financial statements that are free from material misstatement,
whether due to fraud or error.

Auditors Responsibility

Our responsibility is to express an opinion on these consolidated financial statements based on our
audit. We conducted our audit in accordance with auditing standards generally accepted in Japan.
Those standards require that we plan and perform the audit to obtain reasonable assurance about
whether the consolidated financial statements are free from material misstatement.

An audit involves performing procedures to obtain audit evidence about the amounts and disclosures
in the consolidated financial statements. The procedures selected depend on the auditor’s judgment,
including the assessment of the risks of material misstatement of the consolidated financial statements,
whether due to fraud or error. The purpose of an audit of the lidated financial is mot to
express an opinion on the effectiveness of the entity’s internal control, but in making these risk
assessments the auditor considers internal controls relevant to the entity’s preparation and fair
presentation of the consolidated financial statements in order to design audit procedures that are
appropriate in the circumstances. An audit also includes evaluating the appropriateness of accounting
policies used and the bl ing estimates made by management, as well as

of
evaluating the overall presentation of the consolidated financial statements.

We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for
our gudit opinion,

Chpinion

In our opinion, the consolidated financial statements referred to above present fairly, in all material
respects, the consolidated financial position of JFE Holdings, Inc. and its consolidated subsidiaries as
at March 31, 2013, and their consolidated financial performance and cash flows for the year then
ended in conformity with accounting principles generally accepted in Japan.

Convenience Tramslation

We have reviewed the translation of these consolidated financial statements into ULS. dollars,
presented for the convenience of readers, and, in our opinion, the accompanying consolidated financial
statements have been properly translated on the basis described in Note 1.

June 20,2013 M}( % SR vsicllon L L T
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pioneered the production and sale of abrasion-
resistant steel plate in Japan in the mid-1950s,
and JFE abrasion-resistant steel plate (EVERHARD)
enjoyed widespread use as a vital material for
construction, mining, civil engineering and farming equipment.
Furthermore, JFE Steel Co. has succeeded in developing super
abrasion-resistant steel plate EVERHARD-SP with higher
abrasion-resistance than that of the Brinell 500 grade, and
EVERHARD360LE, EVERHARD400LE, EVERHARDSO00LE with
excellent toughness through the leading edge of production
technology. Those products enjoy customer’s reputation.

In this catalog, we would like to introduce the EVERHARD series

JFE
Steel Co.

of abrasion-resistant steel plate.



'Special Features of EVERHARD

A variety of available grades I

A total of 9 grades are available ; the standard series
and the alloy series with 3 and 2 grades of hardness
respectively, a new super abrasion resistant grade,
as well as 360 grade, 400 grade and 500 grade with
high toughness, providing a complete product line

that can meet a wide range of applications.

Standard Series
This series consists of grades produced with the

main emphasis on their hardness levels, the chemical
composition being basically simple with boron
added while the additon of other alloying elements

18 restrained.

Alloy Series

This series contains alloying elements in greater
quantities than the standard series. The prescribed
hardness is guaranteed for plate thickness of up to
100mm and, at the same time, carefull consideration

has been given to low-temperature toughness.

Super Abrasion resistant plate EVERHARD-SP
Customers often call for the development of a

longer-lasting abrasion-resistant plate in order to
reduce running cost. However up to now, it has been
difficult to develop an abrasion resistant plate that
performs better than the conventional 500 grade
plate, without reducing the plate’s weldability and
formability.

Our new higher abrasion resistant plate succeeds in

doing this.

Abrasion-resistant steel plate with
excellent toughness EVERHARD360LE,
EVERHARD400LE, EVERHARD5O00LE

High toughness at -40°C of abrasion-resistant steel
plate was generally difficult to be guaranteed.

JFE has succeeded in developing abrasion-resistant
steel plate including 500 grade with excellent
toughness guaranteed at -40°C. EVERHARD360LE,
EVERHARD400LE and EVERHARDS00LE are the
most suitable plates when high toughness is required
because of the application in low temperature
environment and/or suffering with high impact.
EH360LE has also high resistance to weld cracking,
then presents high quality and safety of welded

joint.

Superb quality

JFE’s abrasion-resistant steel plates are produced at
modern Works. Based on many years of experience,
production incorporates the latest in heat treatment
technology and proceeds under strict quality control.
The result is high-quality steel plate that offers
not only outstanding abrasion-resistance but good

weldability and workability as well.




'Specifications of EVERHARD

EVERHARD is manufactured for non-structural steel plates which are specified by chemical analysis of molten
steel, Brinell hardness at the plate surface and material toughness. It is not specified and guaranteed by its tensile
strength and elongation which are required to be specified as structural steel plates. In case of any request for the

tensile strength and/or elongation as reference, please refer to JFE Steel Technical Bulletins.

1. Chemical composition

o Grad Ar1Yali<|ab|e Heat Chemical composition %*
rade thickness

= o [reatment ¢ | si [ mn [ P | s | c | Mo | v [ Ti | B [Ceqr]

© EVERHARD360 0.20max 0.40max.

s Controlled 055 160 0.030 0.030 0005  0.004

T EVERHARD400 6~50 Heat  025max. : : U900 gomax.  — - v :

S Treatment max. max. max. max. ~0.020 max.

¢ EVERHARD500 0.35max. 0.80max.

) R ﬁzgm”e‘j 020max. 055 160 0030 0030 040 0.0 010 0020 0.004

= EVERHARD500A Treatment 0.35max. max. max. max. max. ~120 ~0.50 max. max. max.

Controlled
N 0030 0.030 0.50 .

EVERHARD-SP 6~65 _l?rgzgmem 0.35max. 0.55max. 1.60max. ax. max.  ~150 Other alloying elements are added.

T ﬁg;ro”ed 017 055 160 0020 0010 040 035 0020 0004 040max
19.1~32 B max. max. max. max. max. max. max. max. max. 0.43max.

EVERHARDAOOLE ﬁzgirone‘j 023 055 160 0020 0010 080 035 0020 0004 050max
19.1~32 Treatment max. max. max. max. max. max. max. max. max. 0.53max.

- I

e R ﬁ‘;gim ® 029 0855 160 0020 0010 040 035 0020 0004 085max

19.1~32 Treatment max. max. max. max. max. max. max. max. max. 0.58max.

*Elements that are not given in the above table may be added. Chemical composition data are quoted from our molten steel analysis.
**Ceq=C+Mn/6+(Cu+Ni)/15+(Cr+ Mo +V)/5

2. Mechanical properties

Hardness test* Charpy impact test

E; Thickness Brlne(lslgg(r;;ness Thickness temJ:rS;ture Impacj vele

mm (Average of “C (Averz_sge of
5 values) 3 specimens)

T EVERHARD360 6~50 361min. — — —

§ EVERHARD400 6~50 401 min. — — —

% EVERHARD500 6~50 477min. — — —

-§ EVERHARD360A 6~100 3671min. 13.1~50.0 0 21min.

3

= EVERHARD500A 6~100 477min. 13.1~25.0 0 21min.

EVERHARD-SP B~=6D 401 min. — — —

EVERHARD360LE 6~32 361~440 12.0~32.0 -40 27min.

EVERHARDA400LE 6~32 410~490 12.0~32.0 -40 27min.

EVERHARD500LE 6~32 477 ~556 12.0~32.0 -40 21min.

*Test for plate surface.

3. Appearance, shape, dimensions, mass and their tolerances comply with JIS G3193.




Typical Mechanical Properties of EVERHARD

Mechanical properties

. Charpy impact |Hardness

X3 5 values

ness Tonsi Bend Impact [ Brinell
IR : ensile : - value | hardness
Tgst Sz.implllng Stienoil e enatn Elonoganon Te.st ampl rgdlus ampl 0C (3000)
specimen | direction N/mm? % specimen | direction | =thickness | direction Average | Average of

EVERHARD360 19 JIS-5 C 1083 1246 20.8 JIS-1 L Good — — 385
EVERHARD400 19 JIS-5 C 1163 1316 19.8 JIS-1 L Good — — 442
EVERHARD500 19 JIS-b C 1297 1449 177 JIS-1 L Good - — 508
EVERHARD360A 19 JIS-5 @ 1147 1203 239 JIS-1 L Good L 156 388
EVERHARD500A 20 JIS-5 C 1321 1516 22.9 JIS-1 L Good L 65 542
EVERHARD-SP 35 JIS-6 © 1104 1352 10.7 JIS-1 L Good — — 455
—40T
EVERHARD360LE 19 JIS-5 C 1058 1308 23.0 JIS-1 L Good L 61 41
—40T
EVERHARD400LE 20 JIS-5 @ 1121 1442 19.6 JIS-1 L Good L 45 450
—40T
EVERHARDS500LE 20 JIS-5 C 1203 1681 17.0 JIS-1 L Good L 42 502




'Maximum Available Sizes

Product length : m

1501 | 1801 | 2001 | 2201 | 2401 | 2601 3401 3801 4201 | 4401 [ 4601 | 4801

f f f f f f f f f f f f

1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3200 | 3400 | 3600 | 3800 | 4000 | 4200 | 4400 | 4600 | 4800 | 5000 | 5200 | 5300
6.0 ~ 6.9 16 14 12 12 10 - - - -

70 ~ 79 1816 Al 28 2 g — (= R R R
8.0~ 89 1 16 14 122 12 10 — — — - - - - - - - — — —
9.0 ~ 99 18 e A 28 2 o — = R e
10.0 ~ 1.9 22 20 18 16 14 14 12 — — — - - - — — — — - —
12.0 ~ 129 22 20 18 16 14 14 12 — — — - - - — — — - - —
13.0 ~ 13.9 22 20 18 16 14 14 12 — — — — - — - — - - =
14.0 ~ 220 22 20 18 16 14 14 12 — — — - - - — — — - - -
221 ~ 24.0 24 22 22 20 18 16 14 12 @ — — — - - - - — — —  —
241 ~ 26.0 2o | 24 | 22 |22 |20 [ 18| 1e )| 14 12| — | == || =~~~ — | — ]| —
26.1 ~ 28.0 25 25 24 24 22 22 20 18 16 14 12 — — — — - — — —
28.1 ~ 30.0 2o | 2y | Ao | 2o | 2o | 24 | 22 | 20 | 20 | S| &S| W@ | U6 | — [ =] —= | — | — | —
30.1 ~ 35.0 25 25 26 25 25 26 24 22 22 22 20 20 20 18 18 18 — — —
35.1 ~ 40.0 25 | 2y | Ao | 2y | 2o | D | 2o | 24 | 22 | 22 | 22 |20 | 20 | 20 [ 19| &S| — | — | —
40.1 ~ 45.0 25 25 26 25 25 256 25 25 24 23 22 20 19 19 18 17 16 16 —
451 ~ 50.8 25 | 2o | 2o | 25 | 2o | Ao | 2o | 28 | 22 | 20 | 20 | 1§ | 17 7 16 15 15 14 —
50.9 ~ 60.0 25 23 23 21 24 22 20 19 18 17 16 15 14 14 13 13 12 1N —
60.1 ~ 70.0 22 19 20 18 20 19 17 16 15 14 14 13 12 12 1K 1 0 10 —
70.1 ~ 80.0 9 17 17 16 18 16 15 14 13 13 12 11 11 10 10 97 93 89 —
80.1 ~ 90.0 17 %5 15 14 16 14 13 13 12 1 1k 10 98 94 89 86 82 79 —

90.1 ~ 100.0 % 13 14 12 14 13 12 N M0 10 10 93 88 84 80 77 74 71 —




"lypical Applications

® Bulldozer shovels and buckets
Slush plates for bulldozers

. Exterior linings of bulldozer buckets
Construction and
Automotive Industries ® Trailer beds

® \/essels for dump and cargo trucks

® Dredger buckets

® Lining material for ready-mixed concrete turbine mixer
® Paddle for above

Cement and Mining ® Conveyor chute for concrete mixing plant
® Pug mill for soil cement

@ Conveyor pipe for solids (pneumatic pipelines for coal mines)

® Agitators for asphalt plants and finishers
Chemical Industry ® Sand conveyor pipe for sand cracking in naphtha cracking plants

® Sulfide mineral bucket elevators

® BF top swivel chute
BF stationary chute, liner, upper hopper liner, gate liner

® BF gas washing venturi scrubber, and septum valve

® Screens for ores, and switching damper
Bypass chute for ore conveyors
Chute for ore conveyors
Steel and Gas Tripper chute for ore conveyors

® Tripper chute for coke conveyors
Coke conveyor chute, and stacker chute

® Lining for rotary mixers

® Drop chute receiver for blending conveyor in sintering plants
Liner for vibro-feeders in sintering plants

® Raw material and sole roll feeders

® Earth drills
Others
® Shear liners




Recommendations
for excellent fabrication performance

Gas cutting

® Gas cutting can be applied in the same way as for ordinary steel plates. However, due to the hardness of
EVERHARD, it is necessary to prevent the “notches” that occur during gas cutting of a plate as they may
cause the plate to crack.

® Therefore, higher gas pressure and oxygen pressure and lower cutting speed are preferable in order to prevent
the notches.

® In particular, when cutting an ultra-hard steel plate, such as grade 500, it is recommended to preheat or
postheat it at a temperature under 200°C to prevent its cracking from cut surface.

® [f notches occur during the cutting of a high hardness steel plate, cracks might result. Therefore, in such cases,
use a grinder or other tools to form smooth finish.

® A thin hardened layer will be formed on the gas cut surface due to heat effects, although its thickness is around
2~ 3mm as shown in the Fig. 1. A softening layer appears next to a hardening layer due to heating by gas cutting.

!
-

Heat affected zone__|,_ f T Thickness
of gas cut face 2mm Measurement 2mm
below surface

600
EVERHARD500A

520 |- EVERHARD500 1 (t=20mm) —
° (t=19mm)
T 440 1 |
2]
§ EVERHARD360 EVERHARD360A
T 360 |- (t=19mm) . (t=40mm) —
T
2]
§ 280 T .
L
>

200 + —

| | | | | |
1200 10 20 30 0 10 20 30 40

Distance from Gas Cut Surface mm
Hardness Distribution of Standard and Alloy Types

Fig. 1 Hardness around gas cut surface

® In case the surface temperature increases above 250°C by such operations as gas cutting into small pieces,
please note that there is a possibility of hardness reduction.

® Surface temperature will be elevated too high if simultaneous cutting of both the sides is carried out when
slitting especially into small pieces. In such cases, please cut one side first and wait for the cooling of the
surface temperature sufficiently, then cut another side. Please use caution with hardness reduction near gas cut
surface as shown in Fig. 1, especially when slit pieces for applications or hardness test are taken.




Recommendations
for excellent fabrication performance

Machining

® For machining tools, super-hardened tools are recommended.

® The machining conditions will vary according to the hardness level of a steel plate, the tool and cutting method
used, etc. As the hardness level increases, it becomes necessary to reduce the cutting depth and feed speed.

® For EVERHARD-SP, the same machining tools as that for EH500 are applicable.

EVERHARD360
EVERHARD400A
400 —
Machining condition
—— ——
Ultra-hard drill : 20mm
= Drill in diameter Toshiba Multi-drill,
< 300 Tungaloy Co., Ltd. TSD, | Sumitomo Electric
(E internal lubricated type
© gircumferential 20-32m/min 23m/min
o peed
’E Feed 0.06~0.08mm/Rev.|0.11mm/Rev.
o200~ EVERHARD400
£
g EVERHARD500
©
= 100}
0 | | | | |

350 400 450 500 550
Hardness HBS 10/3000

Fig. 2 Machining rate according with hardness




Shot blasting

Recommendations
for excellent fabrication performance

® When shot blasting is required, it is recommended to be applied after cold working. Although the increment of

hardness by blasting is minimal.

Bending

® EVERHARD is formable by cold working such
as pressing or roll bending. However, more care is
necessary than with high strength steel due to its
high hardness.

® Bending radius more than that are shown in
Table 1 is recommended. However the removal of
the notches on the cut surface, and the adequate
rounding of the edge corner are necessary. To
secure the bending, the removal of a hardened
layer produced by flame cutting is recommended.

® Bending or roll forming is preferable to be
performed transverse to the final direction of
rolling as shown in Fig. 3.

® In order to prevent inside cracking, overbend
by forming with small radius die, such as pipe
forming, is not recommended.

® Since fragments of materials might fly about when
crack occurs on the plate during processing of
bending especially high hardness material such
as 500 grade, please keep enough distance from a
bending machine for safety.

Table 1 Recommended bending radius

Grade M|n|mum.Bend|ng
Radius

EVERHARD360 4.5t
EVERHARD360A, EVERHARD360LE 4.5t
EVERHARD400, ~ EVERHARD40OLE 5t
EVERHARD500,  EVERHARDS00A, o
EVERHARD500LE

EVERHARD-SP 6t

t: plate thickness

Stencil

'\Rolling directi

Fig. 3 Recommended bending direction




Recommendations
for excellent fabrication performance

Hot working

e All EVERHARD grades are given by a special controlled heat treatment. Therefore, please avoid using hot
working.

Welding

® Careful cautions are required in welding of EVERHARD from a viewpoint of prevention of weld cracking,
as it has high hardness and high strength compare to common structural steel plates. The cracking, in many
cases, is so called hydrogen induced cracking, which is also called cold cracking or delayed cracking, due
to the hydrogen contained in weld metal diffusing into base metal. Therefore, please pay full attention to the
following points.

1. Selection of welding materials
® Typical welding materials for EVERHARD are shown in Table 2.

Low hydrogen or ultra-low hydrogen type materials are recommended.
Solid wire for COz2 gas shield arc welding is also recommended.

Probability of cold cracking (hydrogen induced cracking) is reduced when low strength welding materials
are used. If wear resistance of weld metal is a key factor, please use high strength welding materials for final
welding layers, such as 590N/mm’ or 780 N/mm® grade welding material.

Table 2 Examples of welding materials

Materials applicable to all grades of EVERHARD in terms of weldability

Strength grade Shield metal arc welding Gas shielded arc welding

ormeteres AWS grade QS

KS-76 E7016 KC-50(CO2) ER70S-G
a90N/mmz  KSATE E7016-G KM-50(Ar + CO2) ER70S-G
LB-52 E7016 MG-50(CO2) ER70S-G
LB-52UL  E7016 MGS-50(Ar + CO2) ER70S-G
KSA-86 E9016-G KC-60(CO2) ER80S-G
590N/mm?  LB-62 E9016-G MG-60(CO2) ER80S-G
LB-62UL  E9016-G MGS-63B(Ar + CO2) ER90S-G
. LB116 E11016-G
780N/mm’ ol Cioec MGS-80(Ar + CO2) ER110S-G
*KOBELCO
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2. Preheating

® Preheating condition varies with chemical
composition, plate thickness and the restraint
conditions for weld areas. For your reference,
recommended preheating temperature based on
test results under high restraint condition is given
in Table 3.

® In case preheating can not be applied, it can be
welded by using austenitic stainless materials.
In this case, high Cr and Ni content austenitic
stainless material such as type 309 is recommended
instead of 304 or 316 type.

3. Postheating

® In general, postheating is not necessarily required
unless hard facing welding material is used.
Postheating at the same temperature as preheating
makes crack prevention more secure.

Recommendations

for excellent fabrication performance

Table 3 Recommended preheating temperature

Based on y-groove weld cracking test results under high

restraint

Grade

EVERHARD360LE

EVERHARD360

EVERHARDA400LE

EVERHARD400

EVERHARDS500LE

EVERHARD500

EVERHARD360A

EVERHARD500A

EVERHARD-SP

Thickness
mm

19
32
19
40
20
30
20
40
19
32
19
40
20
40
20
40
35
51

Shielded metal

arc welding”

(°C)

75
100

75
125

75
100
100
175
125
175
125
175
100
150
125
175
175
200

(°C)
25
25
50

100
25
50
50

100
75

125
75

125
75

125

100

150

175
200

Gas shielded
arc welding™

*1 Welding materials : LB-62(AWS E9016-G)

*2 Welding materials : MG-50(AWS ER70S-G)

M



Recommendations
for excellent fabrication performance

4. Other general items
® Before using welding electrodes, please re-dry them for shield metal arc welding at 350 ~ 400°C for
approximately 1 hour.

® When flux cored wire is used, please note that induced hydrogen might be higher by moisture absorption of
flux. The stocking procedures of FCW shall be in accordance with the suppliers’ instruction.

® When humidity at working area is high, induced hydrogen might be high. The stocking procedures of FCW
shall be in accordance with the suppliers’ instruction.

® Please remove rust, oil, slag and other undesirable materials from the weld area and maintain it in good
condition. Such contaminations might provide weld defects and/or cracking.

e [f arc-striking is done on the surface of the base metal, it may cause cracks. Therefore, use either the back-step
welding or waste piece arcing method.

® Please keep the arc length as short as possible.

® Please avoid weaving as much as possible. If weaving must be performed, please restrict it to no more than 1.5
times the diameter of the welding electrode.

® Tack welding can be performed in the same manner as conventional welding, however please keep the bead
length 50mm or longer.

@ Heat input is recommended to be set above 2kJ/mm.

PWHT

® PWHT is sometimes applied to structures such as pressure vessels to reduce residual stress by welding.
However PWHT should not be applied to EVERHARD used for wear resistant purpose.

12



Recommendations
for excellent fabrication performance

Storage

® For storing plates, deflection and distortion of plates should be minimized, and the plates have to be
waterproofed by sheet to prevent rusting and pitting by corrosion from which crack would be originated.
When a waterproof sheet is used, it should be removed away occasionally to reduce inside humidity.

1

Rain

I(— Less than 1,000mm

Fig. 4 Recommended storage method

13
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What*s"new

) JEE-EH-SP

Excellent abrasion resistance without
sacrificing formability and weldability.

Until now, wear resistance was created with increasing hardness

which consequently reduces formability and weldability.

After extensive research for years, JFE succeeded in developing

excellent abrasion resistant steel, JFE-EH-SP.

By utilizing extremely hard precipitates “Titanium Carbide”,

excellent wear resistance of JFE-EH-SP has been achieved

without increasing hardness.

Highly improved abrasion resistance

Almost same weldability and formability as conventional JFE-EHS00

Chemical composition
Available |  Heat Chemical composition %
Grade thickness | 4 oomant
mm C Si Mn P S Cr Mo‘ \Y% ‘ Ti ‘ B
Controlled | 935 | 0.55 |1.60 |0.030 |0.030 |0.50 :
JFE-EH-SP 6~65 THéZttmem max. | max. | max. | max. | max. | ~1.50 Other alloying elements are added.

Mechanical properties

Hardness test*
Brinell hardness
Grade Thickness (3000)
mm Average of
5 values
JFE-EH-SP 6~65 401 min.

* Test for plate surface.

Appearance, shape, dimensions,
mass and their tolerances comply
with JIS G3193.




Super Abrasion-Resistance

JFE-EH-SP vs Conventional material
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Field Test Comparison

Field tests in various mining plants and power plants
prove that the wear-resistance of JFE-EH-SP exceeds

conventional 360 to 500 Brinell steels.

Wear-resistance Index Comparison
(360BHN=1.0)

BHN

360

400

500

JFE-EH-SP

L L L
1.0 2.0 3.0
Wear-resistance index of JFE-EH-SP
The results of the field test with JFE-EH-SP at American mines
APPLICATION ABRASIVE COMPARED WITH RESULTS*1

LOADER BUCKET SKID PLATES GOLD 500 BHN STEEL 1.60
CHUTE LINERS GRANITE 500 BHN STEEL 1.50
LOADER BUCKET HEEL PLATES CONCRETE 500 BHN STEEL 1.50
TRUCK BODY LINER PLATES COPPER 500 BHN STEEL 1.55
CRUSHER DISCHARGE HOPPER COPPER 500 BHN STEEL 1.52
CRUSHER FEEDER COPPER 500 BHN STEEL 1.53
CRUSHER CHUTE COPPER 500 BHN STEEL 1.52
TRCK BODY LINER PLATE GOLD 360 BHN STEEL 3.00
DRAGLINE BUCKET SHROUDS ROCK QUARRY 400 BHN STEEL 1.90
CRUSHER PARTS CONTRACTOR 500 BHN STEEL 2.70
RIPPER TOOTH CONTRACTOR OVERLAY 1.12
TRUCK LINER PLATES COPPER 500 BHN STEEL 1.30
SHOVEL BUCKET COAL HARDOX500 1.50
COAL CHUTE POWER PLANT 500 BHN STEEL 1.60
VIBRATORY FEEDER GOLD 500 BHN STEEL 1.40
SHOVEL BUCKET COAL HARDOX400 2.30
CHUTE COPPER HARDOX500 1.40
SPLITTER GATE COPPER HARDOX400 2.00
CRUSHER PARTS GOLD 500 BHN STEEL 1.50
CHUTE ROCK QUARRY 450 BHN STEEL 1.40

*1 Material compared with = 1.0




Weldability

JFE is always developing and improving the abrasion-
resistant steel plates in consideration of weldability.
JFE-EH-SP shows almost same weldability as that of
conventional JFE-EH500 while abrasion-resistance of
EH-SP is superior.

Please note that there exists a difference of weldability
among companies’ products and JFE’s EH500 is
superior in weldability.

Cracking (%)

100 [~

©
o
I

o]
o
I

N
o
I

20—

t=25mm ® JFE-EH500

A JFE-EH-SP

500 grade steel of
a company other
than JFE

75

100 125 150 175 200 225
Preheating Temperature (°C)

y-groove weld cracking test
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Establishment of new grades:;
EVERHARD C series

JFE Steel corporation can produce 8 grades of abrasion-resistant steel plate basically; the standard series
and alloy series with 3 and 2 grades of hardness respectively, a super abrasion resistant grade, as well as 400
grade, 450 grade and 500 grade with high toughness, providing a complete product line that can meet a wide
range of applications. It adds above, at this time, we have established C(means center) series, which set the
narrower Brinell hardness range and also adopt it' s center value as grade name.

& Standard series: 3 grades

This series consists of grades produced with the main emphasis on their hardness levels, the chemical
composition being basically simple with boron added while the addition of other alloying elements is restrained
in viewpoint of manufacturing cost reduction.

@Alloy series: 2 grades

This series contains alloying elements in greater quantities than the standard series. The prescribed hardness
is guaranteed for plate thickness up to 100mm and at the same time, consideration has been given to
low-temperature(0°C) toughness which is in case of EVERHARD 360A(hardness:400 grade), 500A(hardness:
500 grade), plate thickness is 13.1~50mm and 13.1~25mm respectively.

@LE series: 3 grades

LE(means Leading Edge) series had developed by micro-alloying technology and controlled heat treatment,
consideration has been given to low-temperature(-40°C) excellent toughness. The high toughness is required
because of the application in low temperature environment and/or suffering with high impact. Brinell hardness
levels are 400, 450 and 500 grade. And this series have also high resistance to weld-cracking, then presents
high quality and safety of weld joint.

€ C series: 4 grades

JFE Steel corporation have established C(means center) series, which set the narrower Brinell hardness
range at surface and also adopt it’ s center value as grade name by accuracy improvement of alloying element
content at the time of steel making process, etc. This series arranged 4 grade of hardness levels 400, 450
about standard series and LE series.




B Comparison with conventional grades

Tablel Comparison with conventional grades and new grades

Conventional New grade
Thick Brinell Thick Brinall Concept of new grade
ick. rine ick. rine
Grade (mm) hardness Grade (mm) hardness
EVERHARD | ¢ o5
>361 EVERHARD 6~101.6 Narrow range of
EVERHARD = C400 ’ Brinell hardness guaranteed
360A 6~101.6 400£30
EVERHARD EVERHARD
360LE 6~32 361~440 C400LE 6~60
Narrow range of
EVERHARD EVERHARD Brinell hardness guaranteed
~ > ~
400 6~50.8 =401 C450 6~101.6
450+25 Thickness enlarged
EVERHARD EVERHARD
400LE 6~32 410~490 CA50LE 6~50.8
EVERHARD
500 6~50.8
=477

EVERHARD
500A 6~101.6 —
EVERHARD
500LE 6~32 477~556

B Specification of new grade

Table2 Mechanical properties of new grades

. . Charpy impact value Chemical composition
New Thick. Brinell
grade (mm) hardness Thick. Temp Energy Thick. Ceq
(mm) (’c) (J) (mm) (nw)
EVERHARD
400 6.0~101.6 — —
400+30 | 6.0~11.9 — 6.0~19 =<0.40
EXESLHQRD 6.0~60 12.0~32 19.1~32 <0.43
—40 =27
32.1~60 32.1~60 <0.58
EVERHARD
0 6.0~101.6 — —
450+25 | 6.0~11.9 — 6.0~19 =<0.50
EXEQLH?RD 6.0~50.8 12.0~32 19.1~32 <053
—40 =27
32.1~50.8 32.1~50.8 <065




B Test results of EVERHARD C400LE

Table3 Brinell hardness at surface

Thick. (mm) Brinell hardness( ) :Ave. Spec.
50.8 413,405,429,425,425 (419)
Ave. 400%+30
60 423,411,421,413,411 (416)
100

(Plate thickness:60mm)

Crystallinity (%)

250
500 r 500
- =
— L >
§450: %D
@ : & 150
2 400 3
4 : g
GC) 3 N 8
5 350 [ < 100
2 3
£ 300 [ 5
X A O
;—’ r @ 50.8mm thick. 50
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Distance from the center of thickness (mm) Test temperature ('C)

Fig.1 Section hardness distribution Fig.2 Charpy transition curve

Table4 Mechanical properties

Tensile test * Charpy impact test **
Thick.
(mm) . o 0.2%YS TS El. o Test temp Absorbed energy
Test specimen | Direction (MPa) (MPa) (%) Direction “c) )
19 1058 1308 23 61
No.5
30 C 927 1198 18 L -40 47
60 No.4 971 1096 21 189
* JIS 22241 * JIS 22242 2mmV 10X10 (1/4t)




B Test results of EVERHARD C450LE

Table5 Brinell hardness at surface

Thick. (mm) Brinell hardness( ) :Ave. Spec.
10 455,482,469,466,466 (468)
15 435,463,458,463,447 (453)
20 450,452,445,450452 (450)
25 442,440,447,445,450 (445) Ave. 45025
32 440,452,447,450,445 (447)
40 464,453,452,455,458 (456)
50 468,468,470,467,472 (469)
550
500 |
z C
'5 L
o 450f
o B
A B
©  400f
i r
5 L
g B
” B
0O -
= L
300 C
E O 10mm thick. A 20mm thick. A 32mm thick. M 50mm thick.
250 F - @ 15mm thick. @ 25mm thick. O 40mm thick.
-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
20 10 0 10 20
Distance from the center of thickness (mm)
Fig.3 Section hardness distribution
Table6 Mechanical properties
Tensile test Prueba de impacto Charpy
Thick.
(mm) Test Direction 0.2%YS| TS El. Test Direction Test temp Absorbed energy
specimen (MPa) |(MPa) | (%) | specimen (c) )
10 1174 1504 16 38,57,43 (46)*
15 JIS 1173 1487 18 42.43,41 (42)
72241
20 No.5 1121 | 1442 | 20 Jis 50,42,42 (45)
o5 | (Todoespeson)| 1124 | 1425 | 21 | 42242 L -40 46,39,51 (45)
2mmV
10X10
32 1106 | 1402 | 24 (1/40) 32,33,34 (33)
40 JIS 1035 1371 16 35,41,50 (42)
722241 No.4
50 (1/4t) 1008 1290 15 43,32,43 (39)

%Sub size specimen(7.5%10)




B Test results of EVERHARD C400

Table7 Brinell hardness at surface

Table8 Mechanical properties

1(-:1';31") Brinell hardness( ) :Ave. Spec. Tensile test * Charpy impact test **
Thick.
25.4 |396,399,372,379,387 (387) (MM | irection | 0:27%YS| TS | El | ion| Testteme. eﬁzforb:\?e
' e eles s (MPa) | (MPa)| (%) (c) “fj’) '
50 |406,408,401,401,402 (404) | V%
- 19 c 1083 | 1246 | 21 L 0 52
70 |403,415,420,400,409 (409)

Vickers hardness (98.07N)

600

500

400

300

200

100

*JIS 22241 No.5 (All thickness)

i IS 722242 2mmV 10X10 (1/4t)

30

20 10 0

Distance from the center of thickness (mm)

10

Fig.4 Section hardness distribution

B Test results of EVERHARD C450

Table9 Brinell hardness at surface

20

30

Table10 Mechanical properties

T(rf:]er;I; Brinell hardness( ) :Ave. Spec. Tensle test ™ ey pRe
Thick.
20 |437,445,437,437,452 (442) M) | oction| 02%YS| TS | EL || Testtemp. | SRR
445,437,437, (MPa) | (MPa)| (%) (c) o
30 |442,440,435,440,435 (438) 4?8&25
- 19 C | 1163 | 1316 | 20 L 0 48
50 |437,463,463,458,445 (453)

Vickers hardness (98.07N)

# JIS 22241 No.5 (All thickness)

700

600

500

400

300

10 5 0 5 10

200

a TTTT

15

Distance from the center of thickness (mm)

Fig.5 Section hardness distribution

1S 22242 2mmV 10X10 (1/41)




Maximum Available Size

It is the same as written contents on conventional JFE' s catalog (Cat.No.C1E-004-07).

Recommendations
for excellent fabrication performance

It is the same as written contents on conventional JFE' s catalog (Cat.No.C1E-004-07). For example, the
recommended preheating temperature based on y-groove weld cracking test(JIS Z 3158) shows as following.

Thickness (mm)

. Thickness (mm)
Grade Welding
Method 10 20 30 40 50 60 70 80 90 101.6
| | [ | | 1 | S N O N N N N
SMAW 50C 750 100°C >125C
EVERHARD C400
GMAW R.T. 50C >75C
SMAW 50C 75C 100°C >125C
EVERHARD C450
GMAW R.T. 50C >75C
SMAW 731 100°C 125C
EVERHARD C400LE
GMAW R.T. 75C
SMAW 785G 100°C 125°C
EVERHARD C450LE
GMAW R.T. 50C 75C

-Decided by y-groove weld cracking test according to JIS Z 3158
*SMAW : Shielded Metal Arc Welding
-GMAW : Gas shielded Metal Arc Welding

Fig.6 Recommended preheating temperature based on y-groove weld cracking test
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In accordance with the technical evolution, structures or
pressure vessels are becoming bigger, and more highly
pressurized recently. To maintain the safety of those structures,
consequently, customers have required high strength steel
plates with good weldability and high toughness.

To meet the rapidly growing customer requirements, JFE Steel
has developed wide range of high tensile strength steel plates
such as 590~980N/mm* class, with their own special
characteristics. These are called JFE-HITEN, and JFE Steel
wins a popularity in the world.

These products are used in ships, storage tanks, spherical gas
holders, pressure vessels, bridges, penstocks, machineries,
off-shore structures, etc, and receive valuable reliance from
customers. _ ' -
So, JFE Steel introduces here the features and characteristics of :
JFE-HITEN series.

P
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JFE’s High Tensile Strength Steel Plates (JFE-HITEN)

High Strength

JFE-HITEN is low-alloyed high-strength steel plate manufactured by TMCP, or
quenched and tempered. Because JFE-HITEN offers high strength, it results in a
significant reduction in the weight of welded structures.

Good Weldability

JFE-HITEN, of which chemical composition is controlled by specific procedure,
offers low carbon equivalent and excellent weldability. JFE Steel also supplies
welding materials suitable for JFE-HITEN effectively, and thereby enjoys
acceptances by customers.

Excellent Notch Toughness

JFE-HITEN offers high notch toughness because it is produced by closely
controlling the chemical composition and heat treatment conditions. Application of
JFE-HITEN ensures construction of structures providing high reliability against
brittle fracture.

Excellent Uniformity and Clean Surface

Rolled on the most modern plate mill under rigid quality control, JFE-HITEN has
excellent uniformity in properties, flatness and surface finish. In addition, slab
surfaces are carefully scarfed, powerful water jets are used during rolling, and
non-oxidizing atmosphere furnaces are used for heat treatment. Consequently,
JFE-HITEN has smooth, and clean surfaces.

Good Workability
Because JFE-HITEN features good ductility, it offers not only good formability, but
also good machinability, making it easy to drill and cut.

Wide Range of Sizes
JFE-HITEN are available in widths of up to 5,350mm, and in lengths of up to
27,000mm, and then contributes to saving expenses.

JFE-HITEN 1




JFE'S HIGH TENSILE STRENGTH STEEL PLATE

PRODUCTS SPECIFIED BY TYPICAL STANDARDS

Ship's class
*%
Type of Steel JIS ASTM EN WES Standard *** JFE Standard
590N/mm? | G3106 SM570 * A678 Gr.C HW 450 A47 JFE-HITEN570U2
Class Gr.D HW 450CF D47 JFE-HITEN570E
A841 E47 JFE-HITEN590S
F47 JFE-HITEN590SL
JFE-HITEN590AZ
JFE-HITEN590
JFE-HITEN590U2
JFE-HITEN590E
HW 490 A51 JFE-HITEN610
Steel HW 490CF D51 JFE-HITEN610U2
Plates E51 JFE-HITEN610E
for F51
Structural | 690N/mm? HW 550 A56 JFE-HITEN690S
Use Class HW 620 D56 JFE-HITEN690
E56 JFE-HITEN690M
A63, 63N JFE-HITEN710
D63, 63N JFE-HITEN710M
E63
780N/mm? | G3128 SHY685 A514 HW 685 A70, 70N JFE-HITEN780EX
Class SHY685N A709 Gr.100 D70, 70N JFE-HITEN780S
SHY685NS E70, 70N JFE-HITEN780LE
F70, 70N JFE-HITEN780M
980N/mm? HW 885 JFE-HITEN980S
Class JFE-HITEN980
590N/mm? | G3115 SPV450 A537 Cl. 2 EN10028 P460N | HW 450 KPV46 JFE-HITEN570U2
Class G3124 SEV345 A738 Gr.B JFE-HITEN570E
A841 JFE-HITEN590
JFE-HITEN590U2
JFE-HITEN590E
G3115 SPV490 HW 490 KPV50 JFE-HITEN610
Steel JFE-HITEN610U2
Plates for JFE-HITEN610E
Pressure
Vessels | 690N/mm? A543 Cl. 1 HW 620 JFE-HITEN690OM
Class
780N/mm? A517 HW 685 JFE-HITEN780M
Class A543 Cl. 2
980N/mm? HW 885 JFE-HITEN980
Class

* JFE supplies high tensile strength steel plates based on JIS SM570 with high weldability, which are SM570TMC,
SM570TMC-LB, SM570-EX, SM570-EG respectively.
TMC : Produced by TMCP, with high weldability (JIS std.)

LB
EX
EG

on pagel8, "Approved or Authorized Products".
*%% Ship's class society approval is shown on pagel8, "Approved or Authorized Products ".

: Extremely Low carbon Bainite for excellent weldability with fully on-lined process
: With high weldability

: For high heat input welding
** When ordered by WES Designation, corresponding JFE-HITEN approved by WES is applied. Please refer to details

In case of application of the official specification, JFE steel grades are available depending on usages or characteristics.
Please consult with JFE.
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GRADES OF JFE-HITEN

JFE-HITEN composes of various grades ranging widely in tensile strengths, corresponding to broad
variety of usages. The grades and features of JFE-HITEN are shown as follows.

Besides the JFE-HITEN series, JFE Steel also produces high strength steel plates to both domestic and
overseas specifications - ASTM, ASME, JIS, EN, etc. And thereby, addition or modifications of these
standards for each grade can be made according to the customer's requirements. Please consult with JFE

Steel.
Strength Thickness | Yield Strength Tensile
Designation Min. Strength Features and Typical Applications
(N/mm>) (mm) (N/mm?) (N/mm?)
590 JFE-HITEN590 6 ~ 150 450 590 ~ 710 For Bridges, Penstocks, Tanks, Offshore
JFE-HITENG610 6 ~ 150 490 610 ~ 730 structures
JFE-HITEN570U2 6 ~ 100 450 570 ~ 700 U2 : High Tensile Strength Steel Plates
JFE-HITEN590U2 6 ~75 450 590 ~ 710 with High Weldability
JFE-HITEN610U2 6 ~75 490 610 ~ 730
JFE-HITEN570E 6 ~ 100 450 570 ~ 700 E :High Tensile Strength Steel Plates
JFE-HITEN590E 6 ~75 450 590 ~ 710 with High Weldability
JFE-HITEN610E 6 ~75 490 610 ~ 730 for High Heat Input Welding
JFE-HITEN590S 6 ~40 450 590 ~ 710 S : Without Heat treatment for Civil
JFE-HITEN590SL 6 ~50 450 590 ~ 710 Engineering and Industrial Machinery
SL : Same as above with excellent
toughness at low temperature (-40°C)
690 JFE-HITEN690 6 ~ 100 590 690 ~ 820 Ni-free type
JFE-HITEN710 6 ~ 100 620 710 ~ 840 for Tanks, Offshore Structures etc.
JFE-HITEN690M 6~ 100 590 690 ~ 820 Ni type and Low carbon-equivalent
JFE-HITEN710M 6~ 100 620 710 ~ 840 for Bridges, Penstocks, Tanks, etc.
JFE-HITENG90S 6 ~ 25 550 690 ~ 830 With reducing alloying elements and
without Heat Treatment, for Civil
Engineering and Industrial Machinery
780 JFE-HITEN780M 6 ~ 150 685 780 ~ 930 Ni type and Low Carbon-equivalent for
Bridges, Penstocks, Offshore structures etc.
JFE-HITEN780EX 6 ~ 60 685 780 ~ 930 High Performance with Relaxing Pre-heating
for Bridges
JFE-HITEN780S 6 ~ 160 685 780 ~ 930 | Reducing alloying elements
161 ~ 200 610 700 ~ 850 for Civil Engineering and Industrial
Machinery
JFE-HITEN780LE 6 ~ 40 685 780 ~ 930 High Weldability and excellent toughness
at low temperature (-40°C), for Civil
Engineering and Industrial Machinery
980 JFE-HITEN980 6 ~ 120 885 950 ~ 1130 | High Strength, High Weldability and Good
Toughness for Penstocks
JEE-HITEN980S 6 ~ 50 885 950 ~ 1130 | For Civil Engineering and Industrial
Machinery
JFE-HYD960LE 6~ 32 960 980 ~ 1150 | Higher yield strength than conventional 980 grade
steel, high weldability and excellent toughness
at low temperature (-40°C), for Civil Engineering
and Industrial Machinery.

Note: Chemical compositions described in this catalogue are values by ladle analysis.

JFE-HITEN
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MANUFACTURING PROCESS

Blast Furnace

* Desulphurization,
Dephosphorizatin

71\ ‘

Scrap

Steel Making(BOF)

Ladle Refining : Degassing etc

A X
N/
L=l

Degassing Degassing, Heating

Ingot Making

Continuous Casting

Forging

_} ﬁl Slab

Slabbing

6000t Forging press
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Slab

Heating

4Hi-Mill Plate Rolling

A

C———————

Cutting (Shear, Gas or Plasma)

Mechanical

test

Dimension and
appearance inspection

Marking or Stamping

Shipment

[T

EEEELELY

Accelerated Cooling

Heat treatment

28

Shot-Blasting

Painting

—=8

Ultra-sonic inspection

Rolling Mill

Super-OLAC

BT

Heat treatment system
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AVAILABLE SIZES

Without Heat Treatment

Product Length : m

Width 1000|1401 |1601| 1801|2001 |2201| 2401|2601/ 2801|3001 |3201| 3401|3601 3801|4001 |4201| 4401|4601 4801|5001 5201|5301
Thickness 1400|1600 1800|2000 | 2200/ 2400|2600| 2800/ 3000|3200/ 3400| 3600/ 3800|4000|4200|4400| 4600|4800/ 5000/ 520053005350
6.0 ~ 6.9 22 |22 | 19 | 16 [135[135
7.0~ 9.0 25 22 | 20 | 16 [13.5 135
9.1~11.9 20 | 20 | 20 | 16
12.0 ~ 13.9 22 | 16
14.0 ~ 25.0 25 16
25.1~28.0 27 25 16
28.1 ~ 32.0 25 24 | 23 | 20 | 16
32.1~38.0 25 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 25 23| 22| 21| 20|20 | 18|17 |16 |16 |15 |14 | 14 | 14
50.1 ~ 55.0 242421212019 |18 |18 | 16| 16|15 | 14 | 14 | 13 |13 | 13
55.1 ~ 60.0 2422021191917 |16 |16 |15 |14 |13 ] 13|12 |12 | 12 | 11
60.1 ~ 65.0 24| 23| 2120|1818 |17 |16 | 15|15 | 14|13 |12 ] 12| 11| 11| 10 |95
65.1 ~ 70.0 24 24| 22| 2119|1817 |16 |15 |14 |14 |13 | 12|12 11| 11| 10| 10 |95
701~750 | 24| 23| 24| 23| 2120|1817 |15 |15 [ 15| 14| 13|13 | 12| 11|11 |10 |10 |92]| 9 |85
75.1~80.0 | 23| 232221 | 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 73
6.7
100.1-1100 | 16 | 16 | 16 | 16 | 15 | 14 |13 | 12| 11 | 10 [ 10|97 |91 | 9 |83| 8 |76|72| 7 |/
6.9,06.6
110.1~1200 | 15| 15 | 15 | 14 | 14 | 13 | 12 | 11 |10 | 10 | 9.4| 88 84| 8 |76 72| 7 |7 | 6 | 6 |Not
6.7 Available
120.1~1300 | 14 | 14 |14 |13 |13 | 12 | 11 | 10 |98 |92 |86 | 82|77 |73 |70 | [/ 6 | 6 |51|53
130.1~1400 | 13 |13 |13 |12 |12 | 11|10 |97| 9 |85| 8 |75|71| 7 | 6 | 6 | 51|51]|51]523
6.7
140.1-1500 | 12 | 12 | 12 | 11 | 11 | 10|97 | 9.1 84|79 (74| 7 /16 |6 |5]|5]|5

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 ; 1 m wide and 3m long.
3 Please consult with JFE prior to ordering the product width between 5,201 and 5,350 mm.
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Heat Treated

Product Length : m

Width |1000(1601|1801|2001|2201|2401|2601|2801|3001/3201(3401|3601|3801|4001(4201|4401|4601|4801|5001|5201|5301
mm - - - - - - - - - - - - - - - -
Thnifr';“ess 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|20 | 15 | 13
7.0~7.9 24 | 22 | 20 | 15 Not Available
8.0 ~8.9 22 |18 |16 | 13 | 1
9.0~9.9 22 | 20| 16 | 12
10.0 ~ 11.9 22 | 20 | 18
12.0 ~ 13.9 22
14.0 ~ 26.0 55
26.1 ~ 28.0
28.1 ~ 30.0 24 |24 |22 |2
[(e]
(o]
30.1 ~ 35.0 24 | 24 23|22 (21|21 |2 | £
o
35.1 ~ 40.0 24 [ 23 |22 | 21|20 |19 |18 | 18 | 17 ;DU
2
40.1 ~ 45.0 2312212019 |19 | 18|17 | 16|16 | 15 | o
45.1 ~ 50.0 23 22|20 |19 | 18|17 | 17|16 | 15| 15| 14 | 14
50.1 ~ 60.0 24 | 24| 22120 | 19|18 | 17 |16 | 15 | 14 | 14 | 13| 13| 12| 11 | 11
60.1 ~ 70.0 23| 20| 24| 222019 |17 |16 |15 | 14 | 14| 13|12 | 12| 11|11 |10 | 10| 10
70.1 ~ 80.0 22| 20| 18| 21| 19|18 |16 |15 |14 |13 | 13|12 | 11| 11 | 10| 10 [9.7 |93 | 89| 8.7
80.1 ~ 90.0 20| 18| 16|19 | 17 |16 | 14 |13 | 13 |12 | 11| 10| 10 | 9.8 | 94 | 89|85 |83 | 7.9
90.1 ~ 100.0 18 |16 |14 |17 |15 |14 |13 |12 |11 | 10| 10 |98 | 93| 88|84 |80/|77|73]|70
6.9 /16.6/]6.4
100.1 ~ 110.0 16 | 14 | 13 |15 | 14 | 13 | 12 | 11| 10 |99 | 94| 88|84 |80 76|73
6.0,5.7,/5.5
110.1 ~ 120.0 A Ay,
.1~ 120. 1513 |12 |14 |13 | 11 | 11 |10 |97 |9.1|85|81 (77 73| [ | 7| £ |52
6.4
120.1 ~ 130.0 13112 |11 |13 | 11| 11|10 | 95|89 |83|79|73|70|67 ¢ |52]|50
6.5 Not Available
130.1 ~ 140.0 1110 |97 |11 |10 |97 94|87 82|77 72|68 7 53|48
6.4
140.1 ~ 150.0 10 |10 /96| 10 |97 | 9487 |81 |76|7.1 /67| [ 52|49

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 ; 1 m wide and 3m long.
3 Please consult with JFE prior to ordering the product width between 5,201 and 5,350 mm.

JFE-HITEN
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JFE-HITEN STANDARDS

JFE-HITEN590 Series and JFE-HITEN690 Series

These series are suitable for a wide range of applications, such as bridges, cylindrical or spherical storage
tanks, machine structures etc. By adding alloying elements to the Si-Mn based compositions depending on
plate thickness, the carbon equivalent is kept low to improve weldability. Among these, 'M' series are

Chemical Composition(%)
Designation Heat
(Thickness mm) | Treatment C Si Mn P S Cu Ni Cr Mo \ B Thickness
(mm)
JFE-HITEN590 =y
- QT <0.16 |0.15/0.55| =1.50 | =0.025 | <0.015 | <0.30 | =<1.00 | <0.30 | £0.30 | =0.08 = 50<t=75
(6~150) 75<t
t=50
ieuacholle QT <0.16 |0.15/0.55| =1.50 | =0.025 | =0.015 | =0.30 | =1.00 | =<0.30 | =0.30 | =0.08 | - 50<t=75
(6~150) 75<t
JFE-HITEN690 QT <0.16 | =0.35 | =1.20 | =0.025 | =0.015 | =0.40 | =1.00 | =0.70 | =0.50 | =0.08 |=0.005 t=50
(6~100) 50<t
<
JFE-HITEN710 QT <0.16 | =0.35 | =1.20 | 0.025 | <0.015 | <0.40 | <1.00 |=<0.70 | =0.50 | <0.08 |=<0.005 e
(6~100) 50<t
JFE-HITEN690M QT <0.14 | =035 | =1.20 | 0.015 | £0.015 | =0.40 |0.30/1.30| <0.70 | £0.50 | <0.05 |<0.005 t=50
(6~100) 50<t
JFE-HITEN710M QT <0.14 | =035 | =1.20 | 0.015 | =0.015 | <0.40 |0.30/1.30| <0.70 | <0.50 | <0.05 |<0.005 t=50
(6~100) 50<t

JFE-HITEN780 Series and JFE-HITEN980

780M has better low-temperature toughness and higher weldability than 780F through its reduced carbon
equivalent, and been widely applied to bridges, penstocks, offshore structures and others, including low
temperature applications.

As the development of higher strength steel has made it possible to reduce the weight of structures, JFE has

Chemical Composition(%)
Designation Heat Thick
) ickness
(Thickness mm) | Treatment (mm) C Si Mn P S Cu Ni Cr Mo \ Nb B
JFE-HITEN780M QT t=100| =0.14 | =035 | =1.20 | =0.015 | =0.015 | =0.50 | 0.30/1.50 | =0.70 | =0.60 | =0.05 - | =0.005
(6~150) 100<t =0.18 | =0.35 | =1.20 | =0.015 | =0.015 | =0.50 | 0.30/1.50 | =0.80 | =0.60 | =0.05 - |=0.005
:ZE}TOT)EN%O QT = =0.14 | £0.35 | =1.20 | £0.010 | £0.005 | =0.70 | =4.00 | =0.80 | =0.80 | =0.15 | =0.02 |=0.005
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designed to lower carbon equivalent, resulting in high weldability and low temperature toughness, and
therefore, can be applied for construction of penstocks or offshore structures in low temperature regions.

Tensile Test*" Bending Test (180°)*2 | Charpy Impact Test (2mmV)*3)
- Yield Strength Tensile Elongation Bending Radius Test Temperature |Absorbed
Ceq PcM | Thickness Strength | Thickness Test | Thickness Spgcei?rtwen Thickness Energy
(mm) (N/mm?) | (N/mm?) (mm) (%) |Specimen|  (mm) No.1) (mm) (°Q) ()
<044 | =0.26 t=16 | 220 | Nos
<046 | 028 | - =450 | 590/710 | 16<t=50 | =28 | No.5 - 15t | 12<t 10 | za47
<048 | =028 20<t 220 | No.4
<045 | =026 N t<16 | 219 | No5 -
<047 | 028 | _157°| 280 | 610730 | 16<t=50 | 227 | Nos - 15t | 2<EEZ) 0 2
<049 | =0.28 = 20<t 219 | Nos4
t<16 | 217 | No5 12<t=32 | <15 | z47
< — > =
sheodl B e =72 230 60820 | 16<t=50 | 225 | Nos | 153 ISt sacesso| 20 | ozay
=0 t = 20<t 217 | Nos4 : 50<t 30 | z47
ts16 | 217 | No5 12<t=32 | 15 | =247
= <
Soae | D |geetFTP| 220 | 710840 | 16<t=50 | 225 | Nos | 1= 1St 3cesso| 20 | 247
=5 <t = 20<t 217 | No4 : 50< t 30 | z47
t<16 | 217 | Nos 12<t=32 | 15 | z47
< — < <
Som | T | e tBP 220 | ev0m20 | 16<tss0 | 225 | Nos | 1S 1St 3pcesso| 20 | 247
=0 = 20<t 217 | No.4 : 50<t 30 | z47
t=16 | 217 | No5 12<t=32 | <15 | z47
< _ =< >
Som | T |gsetT?) 20 | 7040 | t6<ts50 | 225 | Nos | 532 18U sacesso| 20 | 247
=0 = 20<t 217 | Noa |32<t Ot 1 50<t 30 | z47

Note: *1) Test method: JIS Z 2241, Test specimen: JIS Z 2201
*2) Test method: JIS Z 2248, Test specimen: JIS Z 2204
*3) Test method/Test specimen: JIS Z 2242

furthered this trend by introducing its highest-class steel plate 980.
Providing good weldability by optimizing alloying elements, 980 is suitable for penstocks and other
applications in a low temperature environment where good toughness is required.

Tensile Test*" Bending Test (180°)*2|Charpy Impact Test (2mmV)*3)
Yield Strength Tensile Elongation Bending Radius Test Temperature |Absorbed
Thickness Ceq Pcm | Thickness Strength | Thickness Test | Thickness | ¢ (eTcei?;(len Thickness Energy
(mm) (mm) (N/mm?) | (N/mm?) (mm) (%) |Specimen|  (mm) pNo.1) (mm) (°Q )]
t=50 | =0.53 | =0.30 - - t=16|=16| No.5 < 12<t=32| -20 =47
50<t=100 <057 | 032 |, 1= 0| Seoo | 780930 | 16<1=50|224| Nos | t=3| 1S Izmcesso| 25 | 247
100< t =0.62 - = 20<t Z16| No.4 ’ 50<t -35 =47
t=50 | =0.59 | =0.29 t=75 =885 950/1130 t=16|=12| No.5 t<32 2.0t
50<t=100| =0.62 | =0.33 |75<t=100| =865 950/1130| 16<t=50 | =19| No.5 32<t7 2'5,[ 12<t -60 =47
100< t =0.71 | =0.36 [100<t =865 930/1110| 20<t =12| No.4 '
Note: *1) Test method: JIS Z 2241, Test specimen: JIS Z 2201

*2) Test method: JIS Z 2248, Test specimen: JIS Z 2204
*3) Test method/Test specimen: JIS Z 2242

JFE-
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JFE-HITEN STANDARDS

High Tensile Strength Steel Plates with Good Weldability

'U2' series, whose carbon content and Pcm values are controlled to less than 0.09 and 0.20% respectively
along with carefull controller tramp elements exhibits outstanding resistance to HAZ (Heat Affected Zone)
hardening and weld cracking. These properties are required for the fabrication of structures such as spherical

Chemical Composition(%)
Designation Heat
(Thickness mm) | Treatment C Si Mn P S Cu Ni Cr Mo \ Nb B
JFE-HITEN570U2
(6~100) QT =0.09 |0.15/0.55| =1.60 | =0.025| =0.010 | =0.30 | =0.30 | =0.30 | =0.30 | =0.06 | =0.03 =
igE;F;I)TENSQOUZ QT =0.09 |0.15/0.55|1.20/1.60 | =0.025 | =0.010 | =0.30 | =0.30 | =0.30 | =0.30 | =0.06 | =0.03 -
i;f;l—;l)TENGwUZ QT =0.09 |0.15/0.55|1.20/1.60 | £0.025 | =0.010 | =0.30 | =0.30 | =0.30 | £0.30 | £0.06 | =0.03 -
i;E-GI-(I)I)TEN780EX QT =0.09 | £0.55 |0.60/1.50| =0.015 | =0.010 | =0.50 [0.30/1.50| =0.80 | £0.60 | =0.05 | =0.03 | =£0.005

High Tensile Strength Steel Plates for High Heat-input Welding

This series offer extremely low susceptibility to weld cracking by keeping their carbon content and Pcm
values in low levels. They also possess superior HAZ toughness, even when high heat input welding such as

Chemical Composition(%)

Designation Heat
(Thickness mm) | Treatment C Si Mn P S Cu Ni Cr Mo \Y Nb B

JFE-HITEN570E

(6100, QT <0.09 | 0.15/0.55 | =1.60 | =0.020 | =0.010 | =0.30 | =0.30 | =0.30 | 0.30 | =0.06 | =0.03 -
igE;";')TENWOE QT <0.09 | 0.15/0.55 |1.00/1.60| =0.020 | 0.010 | =0.30 | <0.30 | =0.30 | 0.30 | =0.06 | =0.03 -
JFE-HITENG10E QT <0.09 | 0.15/0.55 [1.00/1.60| <0.020 | <0.010 | =0.30 | <0.30 | <0.30 | <0.30 | <0.06 | =0.03 -

(6~75)
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tanks, penstocks and others, giving 'U1',/U2' series a good reputation with customers.
JFE-HITEN 780EX, developed by the same product design as above, has high strength and good weldability
especially for bridges.

Tensile Test*" Bending Test (180°)*2 |Charpy Impact Test 2mmV)*3)
Yield Strength Tensile Elongation Bending Radius Test Temperature |Absorbed
Thickness Ceq Pcv | Thickness Strength | Thickness Test | Thickness s (Test Thickness Energy
(mm) (mm) (N/mm?) | (N/mm?) (mm) (%) |Specimen|  (mm) pﬁgr?)en (mm) (°Q) W)
t=16| =460
t=16| 220 | No.5
16<t=40| = =
- - | =020 =901 290 | 57000 | 16<t=50| 228 | Nos 12321 15t o -5 | 247
40<t=75| =430 e >20 | Noa 32<t 2.0t
75<t 2420 = o
6=t=20 5 =47 **
< >
- - | =020 g0 | 200 | decie) = | Lok 2 N s I
- - 20<t7 ;20 N '4 32<t 2.0t 32<t=50| -10 =47
= © 50< t 20 | z47
OEIU=120 0 = 47 **
< >
- - <0.20 2490 | 610/730 16<:z;g i;? ng t=32) 15t 120<t=32) -5 | =247
- - 20<t: i19 N0.4 32<t 2.0t 32<t=50| -15 =47
- ’ 50<t -25 =47
< >
t=34 | =0.53*| =0.23 t=50| =685 780/930 16<:i;g i;i mg'g t=32 1.5t 12<t=32| -20 =47
<ts=s * = = = N ’ . =< - >
34<t=60 | =0.57*| £0.25 |50<t=60 665 | 760/910 | o >16 | Noa |32<t 2.0t 32<t=60| -25 | z47
Note: *1) Test method: JIS Z 2241, Test specimen: JIS Z 2201 *WES + Cu/13 (Cu =0.30)
*2) Test method: JIS Z 2248, Test specimen: JIS Z 2204 **6=t=8 **8<t=105 **10.5<t<12
*3) Test method/Test specimen: JIS Z 2242 24) (1/2size) 35) (3/4size) 39) (3/4size)
electro-gas welding is applied in the fabrication of tanks and other structures.
Tensile Test*" Bending Test (180°)*2 Charpy Impact Test 2mmV)*3)
Yield Strength Tensile Elongation Bending Radius Test Temperature | Absorbed
Pcm Thickness Strength Thickness Test Thickness (Test Thickness Energy
(mm) (N/mm?) (N/mm?) (mm) (%) |Specimen (mm) Spﬁg r1n)en (mm) (°Q) (0}
t=16 =460
t=16 =20 No.5
= <
020 | 18°X230 ) Z4%0 | 7000 | 16<tss0 | 228 | Nos | o, 1S I 12<t -5 | z47
t= = 20<t 220 | No4 :
75<t =420
6=t=20 5 =47 **
< >
t£16 1 220 | No5 1.5t 20<ts32| -5 =47
=0.20 - =450 590/710 16<t=50 =28 No.5 t=32 = =
20<t >20 Nod | 32<t 2.0t 32<t=50 -10 =47
- ’ 50<t -20 =47
6=t=20 0 =47 **
t=16 =19 No.5
£0.20 - 2490 | 610730 | 16<t=50 | 227 | Nos5 132 15t ) 20<t=32 ] -5 | 247
20<t >19 No.4 32<t 2.0t 32<t=50 -15 =47
B 50<t -25 =47
Note: *1) Test method: JIS Z 2241, Test specimen: JIS Z 2201 **6=t=8 **8<t=10.5 **10.5<t<12
24) (1/2size) 35J (3/4size) 39J (3/4size)

*2) Test method: JIS Z 2248, Test specimen: JIS Z 2204
*3) Test method/Test specimen: JIS Z 2242

JFE-HITEN 11



JFE-HITEN STANDARDS

High Tensile Strength Steel Plates for Civil Engineering and Industrial Machinery

JFE-HITEN 590S/690S are economical and have good weldability with high toughness because they are
produced by controlled rolling or TMCP with optimum chemical composition. They are, suitable for civil

engineering and industrial machinery, even in cold regions.

JFE-HITEN 780S/980S quenched and tempered steel plates come in thicknesses of up to 50mm with
alloying elements reduced to minimum amounts to provide good weldability and high economy. They suite

Chemical Composition(%)

Designation Heat
(Thickness mm) | Treatment | Thickness C Si Mn P S Cu Ni Cr Mo \Y; Nb
(mm)
JFE_I‘:L;TE"\:)?OSA . = =0.18 | =0.55 =2.00 | =0.030 | =0.020 | Other elements are added as required.
~ or
TMCP
JFE-I-l(IG'I'le‘\IOF;9OSB - =0.18 | =0.55 =2.00 | =0.030 | =0.015 | Other elements are added as required.
JFE-HITEN590SL
(6~50) ?Eﬂg; - <0.16 |0.20/0.55| 0.80/1.60 | <0.030 | <0.015 | - - - <0.35 | =0.08 | <0.05
JFE':;TEE)GQOS ?Eﬂg; = =0.15 | =0.55 =2.00 | =0.030 | =0.015 | Other elements such as Nb, V and Ti are added as required.
t=50| =0.25| =055 | =1.60 | =0.030 | =0.015| - - <0.70 | £0.30 | =0.10 |T:0.0050.02
50<t=100] =<0.20 | <0.55 | =1.60 | =0.030 | =0.015 | <0.50 | =0.50 | <1.50 | <0.60 | =0.10 |Ti0.0050.02
JFE-HITEN7805 aQr
(6~200) 100<t =160| =<0.18 | <0.55 | =1.60 | =0.030 | =0.015 | =0.50 | =0.50 | =1.50 | =0.60 | =0.10 |Ti:=0.03
160<t <200 =<0.18 | <0.55 | =1.60 | =0.030 | =0.015 | <0.60 | =0.75 | =1.50 | =0.60 | =0.10 |Ti:<0.03
t=19
JFE""(L;TEL:\:;)%LE %Tﬂé’; 19<t=32| =020 | <040 | <140 |<=0.025|=0.015| - - <0.20 | 0.15 | <0.08 | -
32<t=40
JFE'?G'TE(';')%OS QT - <0.18 | =035 | =1.20 | =<0.020 | £0.020 | £0.70 | <2.00 | =0.80 | =0.80 | =0.08 | <0.02
FE-HYD960LE T
! (6~329)6° ?Mg; - <018 | =070 | =170 | =0.020 | =0.010| - - | =100 | <060 |=008| -

Dimensional Tolerance, Shape, and Appearance

Designation

Dimensional Tolerance, Shape, and Appearance

590, 590U2, 590E
610, 610U2, 610E
690, 690M, 710, 710M

Dimensional tolerances of thickness, width, and length,
flatness, and shape are in accordance with JIS G 3115.

780S, 780LE, 780EX
980S, HYD960LE

flatness, and shape are in accordance with JIS G 3193.

780M

980

570U2, 570E

gggg’ 590sL Dimensional tolerances of thickness, width, and length,

Above specifications are negotiable in order to meet customer's requirement.
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for uses in civil engineering and industrial machinery.
JFE-HITEN 780LE and JFE-HYD960LE are manufactured by using JFE's leading technologies including
controlled rolling and minimum micro-alloying, consequently, providing good weldability and high
toughness over in low temperature (-40°C) regions.

Tensile Test*"

Bending Test (180°)*2

Charpy Impact Test (2mmV)*3)

Yield Strength Tensile Elongation Bending Radius Test Temperature |Absorbed
B Ceq Pcv | Thickness Strength | Thickness Test | Thickness | _ (Test | Thickness Energy
(mm) (N/mm?) | (N/mm?) (mm) (%) |Specimen| (mm) Spﬁg.r?)en (mm) (°C) )
<0.45 - t<16| =20 | No.5 - - -
- 2450 | 590/710 | 16<t=50| =28 | No.5 32<:§32 ;g:
= .
<0.45 B 20<t =20 | No.4 12<t 10 >47
t=16| 220 | No.5
t=32| =450 590/710 6=t=36| -40 = 27 O3
= =0.46 =0.22 16<t=20| =26 | No.5 - 1.5t
32<t = ) >
430 570/705 S >20 | Noa 36<t 20 27
_ t=16| 217 | No.5
< = > - - >
=0.50 =550 690/830 16<t =225 | No.5 1.5t 12<1t 10 47
=0.005 =0.53 =
6<t=12 = -
=0.005 | =0.61 - t=75| 2685 | 780/930 t=16| 216 | No.5 t<32| 15t |12<tS20| -5 | =235
75<t=160| =665 780/930 | 16<t=32| 224 | No.5 32<t_ Z.Ot 20<t=32| -15 =35
=0.005 =0.70 = 160<t=2000 =610 700/850 | 20<1t =16 | Nod4 ’ 32<t=160| -20 =35
160<t=2001 -40 =35
=0.005 =0.75 =
< *
=040 t<16| 216 | No5 =32 st
=0.005 <0.43* = = =685 780/930 | 16<t=40| 224 | No.5 32<t= 2.0t 6=t=40| -40 > 40 ***
20<t =16 | Nod4 ’
=0.47*
t=16| =12 | No.5 t=32 2.0t 12<t=20| -10 =35
=0.005 =0.65 - - = 885 950/1130 | 16 <t=50 | =19 | No.5 32<t_ 2.5t 20<t=32| -25 =35
20<t =12 | Nod4 ’ 32<t -30 =35
=0.004 =0.64* - - =960 980/1150 t=32| =12 | No.5 = 3.0t 6<t=32| -40 = RIS

Note: *1) Test method:

JIS Z 2241, Test specimen: JIS Z 2201

*2) Test method: JIS Z 2248, Test specimen: JIS Z 2204
*3) Test method/Test specimen: JIS Z 2242

* C+Mn/6+(Cu+Ni)/15+(Cr+Mo+V)/5
**6=t<8.5 Hkx

19J (1/2size)

85=t=12
24) (3/4size)

6=t<85 *kxx 6 =t<8.5

20J (1/2size) 14) (1/2size)
85=t=12 85=t=12
30J (3/4size) 20J (3/4size)
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Bridges

JFE-HITEN570U2
JFE-HITEN570E
JFE-HITEN690OM
JFE-HITEN780M
JFE-HITEN780EX

Oil Tanks

JFE-HITENG610
JFE-HITEN610U2
JFE-HITENG610E

Various Spherical Holders W]

JFE-HITEN590, 610
JFE-HITEN610U2
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Various Offshore Structures

JFE-HITEN590, 610
JFE-HITEN590, 610U2
JFE-HITEN690M
JFE-HITEN780M

Gates, Penstocks

JFE-HITEN590, 610
JFE-HITEN590, 610U2
JFE-HITEN780M
JFE-HITEN980

Civil Engineering and
Industrial Machinery

JFE-HITEN590S
JFE-HITEN690S
JFE-HITEN780S
JFE-HITEN780LE
JFE-HITEN980S
JFE-HYD960LE

JFE-HITEN



TYPICAL PROPERTIES OF JFE-HITEN

JFE-HITEN 610U2 — 590N/mm’ Class High Tensile Strength
Steel Plates with good Weldability

Chemical composition (%) 50 Y-groove weld cracking test (JIS Z3158)
. . Thickness .
Designation | (™| € | Si | Mn | P | S | Pam JFE-HITEN610U2
JFE-HITEN610U2 75 0.08 0.26 1.44 | 0.005 | 0.002 | 0.18 = --0--- Convention
7 e 590N/mm? grade
onventiona
> 50 0.13 | 0.26 | 1.29 | 0.011 | 0.003 | 0.23 < 20
590N/mm?grade > SMAW : LB-62UL
Other alloying elements are added. 2 20°C-60%
. . w 15
Mechanical properties of plate v
Tensile test Charpy impact test E 10 “,\
Designation YS TS El |Temp. D Absorbed energy v ~
(N/mm?) | (Nfmm?) | (%) | Q) | P'" 0) s
JFE-HITEN610U2 534 624 31*| -10 L 275
Conventional 0 — :
590N/mm’grade | 206 | 668 |50 | -10 | L 269 0 25 50 75 100 125
*J1S No.4 Preheat temperature (°C)

JFE-HITEN 610E — 590N/mm’ Class High Tensile Strength Steel
Plates for High Heat-input Welding

Chemical composition (%)
Designation Th(l;kr:;ess C Si Mn P S Pcm
JFE-HITENG610E 25 0.08 | 0.20 | 1.33 | 0.008 | 0.003 | 0.17

Other alloying elements are added.
Mechanical properties of electro-gas arc welded joint

Welding condition

Charpy impact test

Tensile strength

Groove Welding .Heat of welded joint Test Test el
configuration material Input ps location temp. energy
(kJ/mm) (N/mm?) (°0) 0
0 113
- o Weld metal
35 eid meta -25 82
i il o 0 244
ol DWS-1LG 12 Fusion line
618 -25 171
0 271
i) Center of HAZ 5 7

JFE-HITEN 780EX — 780N/mm’ Class High Tensile Strength
Steel Plates with High Weldability

50 y-groove weld cracking test (JIS Z3158)

SMAW :LB-80UL
20°C-60%

Conventional
780N/mm? grade

Chemical composition (%)
Designation Th(lrcnkr:;ess C Si Mn P S Pcm
__ 40
JFE-HITEN780EX 34 0.08 0.20 1.05 | 0.004 | 0.001 | 0.22 =
Alloying elements such as Cu,Ni,Cr are add. 2 30
Mechanical properties of plate E 20 ~
Tensile test Charpy impact test E
YS TS El* | Temp. | Dir. | Absorbed energy v 10
(N/mm?) | (N/mm?) | (%) | (°C) ()
- 0
769 844 24 40 L 286 0 25 50
*JIS No.4
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JFE-HITEN 980 — 980N/mm?’ Class High Tensile Strength
Steel Plates with High Weldability

Chemical composition (%) 100 Y-groove weld cracking test (JIS Z3158)
Th(ickn;zss C Si Mn P S Pcu Welding consumable
mm ©:LB-80UL r: LB-100J
75 0.09 0.25 1.14 | 0.005 | 0.001 | 0.27 80
: : _ SMAW
Alloying elements such as Cu, Ni, Cr are added. < 30°C-80%
Mechanical properties of plate g 00 .
Tensile test (1/4t) Charpy impact test (1/4t) o “,
YS TS El* | Temp. | Dir. | Absorbed energy 3 40 .
(N/mm?) [ (N/mm?)| (%) | (°C) (0) S o
0 T 208 20 ‘._
930 977 25 .
60 | T 158 .
0 | | | '®q---- |
*IS No4 0 20 40 60 80 100 120 140
. . L Preheat temperature (°C)
Mechanical properties of submerged arc welded joint
Welding condition Charpy impact test
Tensile strength
of welded joint
Groove Welding .Heat w Jol Test Test | Absorbed
configuration material Input (N/mm?) lereEiiem temp. | energy
(kJ/mm) (°Q) )
50° Weld metal 109
/P PFH- o
75 16 100J/US- 45 Fusion line -10 136
100J 981
Root Gap 0~17 60°" Center of HAZ 248
(mm)
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—REERQYER.QRAUHORIZERERQDUCIS.

Japan Welding Engineering Society (WES)

JFE Designation WES Approval

590 WES 3001

610 WES 3001

5905 WES 3001
590U2 WES 3001,3009
610U2 WES 3001,3009
590E WES 3001,3009
610E WES 3001,3009
690 WES 3001

710 WES 3001
690M =

6905 —

780M WES 3001

780S =

980 WES 3001

9805 =

Ship's Class Society

Grades of Society
Strength NK LR KR
570 A/D/E/FA7 D/E46 A/D/E46
610 A/D/E/F51 D/E50
670 A/D/E56 D/E55
720 A/D/E63 D/E62
A/D63N
770 A/D/E/F70 D/E69
A/D/E/F70N
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RECOMMENDED PRACTICES FOR
WORKING AND FABRICATION

1. General

The JFE-HITEN series, despite their high strength, offers outstanding workability. In fabricating
JFE-HITEN steel plates, however, it is recommended that the manufacturing process should be taken into
full consideration in order not to impair mechanical properties.

2. Marking

Plates subjected to bending, should be avoided from chisel or punch marks on the outer surface because
cracking might be induced.

3. Cutting and Drilling

Plates should not be punched for holes. Drilling is recommended. JFE-HITEN steels can be gas-cut as
easily as mild steel. Gas cutting produces a hardened layer up to 2 mm in depth. When bending plates,
particularly those of 690N/mm” or higher tensile-strength steels, removal of the hardened layer by grinding
or other methods is recommended. Gas-cut edges supposed to be welded do not require this removal since
the hardened layer is removed by the weld penetration.

4. Cold Working

Because of their high strength, JFE-HITEN steel plates require a larger bending force than mild steel, but
their high ductility makes them easy to cold works.

High-strength steel plates exhibit a greater spring back than mild steel, so attention is necessary during the
working process. It is desirable to bend these plates parallel to the direction of rolling, with a bend to a
smaller radius, edges should be rounded by grinding, as the crack susceptibility of a plate edge increases as
bend radius decreases.

5. Hot Forming and Warm Forming

Working quenched and tempered plates at a temperature over the tempering temperature:Excessive
temperature causes deterioration in the properties of the steel. Hot working can also change the properties
of control-rolled and TMCP plates, so the customer is requested to consult JFE about specific working
conditions.

6. Post Weld Heat Treatment (PWHT)

JFE-HITEN steel plates exhibit outstanding welded-joint toughness in the as-welded condition, so they do
not require post-weld heat treatment to recover toughness. Quenched and tempered plates may be
post-weld heat treated, if necessary, at temperatures not exceeding the tempering temperature.

For TMCP plates, please consult JFE Steel in advance.
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RECOMMENDED PRACTICES FOR

WORKING AND FABRICATION

7. Welding

JFE-HITEN steel plates are welded by such conventional methods as shielded metal arc welding,
submerged arc welding, gas metal arc welding, and electro-gas arc welding. Welding by any of these

methods produces satisfactory weldments.

1) Welding materials

For the welding of quenched and tempered high strength steels, it is necessary to use welding rods with
low hydrogen as well as automatic welding materials of high basicity and superior toughness, in order
to prevent the occurrence of various possible weld defects, associated with the combination of steel

plates and welding materials.
Typical welding materials are shown below.

Typical Welding Materials

SMAW SAW CO2 Ar + CO2 Electro-gas
Strength JFE-HITEN Arc Welding Arc Welding Arc Welding
KOBELCO KOBELCO KOBELCO KOBELCO KOBELCO
590, 610 LB62 MF38 x US40 MG60 MIX60B DWS60G, DWS1LG
SR 5905, 5905L LB62U MF38 x US49 DW60 KM-60
Mm-t1ass | 570u2, 590U2, 610U2 | LB62UL KB-110 x KW-101B KC-60
570E, 590E, 610E KSA-86
CRUTT e 690 710, 6305 LB106 MF38 x US70 MGS70
690M, 710M MG70
SsON/mCl 780M, 780EX LB116 PFH80AK x USS8OBN MGS80 =
mm-t1ass | 7g0s, 780LE LBSOUL PFH80AK x USSOLT MG80
9805 LB100B PFH100A x US100A - MGS100) -
2
ST s LB100J PFH100)  US100J

2) Re-Baking Before Use

Low hydrogen type welding rods for shielded metal arc welding must be dried for about 1 hour at
temperatures between 350 and 400°C before use. Fluxes for submerged arc welding must also be fully

dried for about 1 hour at 250~350°C.

3) Edge Preparation

Edge preparation can be performed by gas cutting. When an intricate groove configuration is involved,
or when high precision is required, edge preparation is performed by machining.

Typical Bevel Shapes
For Shielded Metal Arc Welding(SMAW)

For Submerged Arc Welding(SAW)
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4) Preheating Treatment
In order to determine the preheating temperature, variables including welding materials, plate thickness,
welding method, environmental conditions, constraint conditions, etc., must be taken into consideration.
590N/mm? class JFE-HITEN can be butt welded without preheating, however, preheating is
recommended depending on the above conditions. Preheating temperatures between 50 and 100°C are
sufficient.
With higher weldability steel 'U', 'E' series, the preheating temperature may be further lowered or
unnecessary.
With 690N/mm? or higher tensile strength steel plates, a higher preheating temperature between 100 and
175°C is required to prevent cold cracking, though the specific temperature varies based on the above
conditions. Please consult with us. Finally, these 690N/mm? and over class HITEN involves '-LE',-EX'
grades with relaxing preheating also.

5) Tack Welding
Tack welding conditions are the same as those for normal welding, however, it is recommended that
welding beads be over 50mm in length. It is absolutely essential that arc striking be performed in the
bevel or on other steel plate, and not on the base metal.

6) Welding
1) In case of welding by covered electrodes, it is recommended at the outset that a back start be done for
about 30mm in the groove, giving straight beading.

ii) It is recommended that arc length be as short as possible.

iii) Weaving will impair heat input required for welding. If weaving is applied, the width of weaving
must be less than 1.5 times rod diameter.

iv) In case of SMAW for 690N/mm? and over grade, please
adopt the Temper Bead Methods, as shown right.

Temper Bead

v) Slag removal is not easy for low hydrogen type /
electrode, particularly compared to ilmenite type or \
cellulose type, but it is requested to do it by all means.
Pre-heating helps to remove slag preferably. \P(/

vi) In case of submerged-arc welding, phenomena such as
embrittlement and softening at heat affected zone must
be considered.

Care must therefore be taken concerning the heat input of welding.

vii) Beside preheating, the control of interlayer temperature is recommended.
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High Performance Steel Plates
for Construction and Industrial Machinery Use

—New Steel Plates

for Construction and Industrial Machinery Use
with High Strength and Superior Toughness
Combined with Good Weldability and Formability—

MUROTA Yasuhiro” ~ ABE Takashi®  HASHIMOTO Masayuki"

Abstract:

The requirements placed on steel plates for construc-
tion and industrial machinery use have diversified in
recent years, as exemplified by low temperature tough-
ness to enable use in cold districts and improved weld-
ability by lowering the preheating temperature for weld-
ing. To meet these requirements, JFE Steel has developed
new abrasion resistant steel plates, “JFE-EH360LE/
EH500LE,” and a new high strength steel plate, “JFE-
HITEN780LE,” with good weldability and low tempera-
ture toughness guaranteed at —40°C. In the developed
steel plates, high hardness or high strength was achieved
by selecting the optimum C content and hardenability
(D)), while reducing the carbon equivalent (C,,) in con-
sideration of weldability. Low temperature toughness
at —40°C was improved in the developed steel plates by
applying microalloying and thermo-mechanical control
process (TMCP)/controlled heat treatment process tech-
nologies to refine prior austenite grains.

1. Introduction

The requirements placed on steel plates for construc-
tion and industrial machinery include excellent abrasion

resistance, considering abrasion by ore, rock, or sand,
and high strength, from the viewpoint of weight reduc-
tion in the equipment structure. For example, in parts
such as dump truck beds and excavator buckets, high
abrasion resistance is required. Because abrasion resis-
tance has a strong correlation with the surface hardness
of the steel plate!), abrasion resistant steel plates with
high surface hardness are used in applications of this
type. In parts such as crane booms and outriggers, high
strength is required, and in many cases, steel plates with
780 MPa in tensile strength are used.

In recent years, the performance requirements for
these steel plates for construction and industrial machin-
ery use have diversified. For example, securing low
temperature toughness to enable use in cold districts and
improved weldability by lowering the preheating tem-
perature for welding are required. Moreover, improved
bending formability is also required in many cases.

To meet these requirements, JFE Steel has devel-
oped new abrasion resistant steel plates, “JFE-
EH360LE/EHS500LE,” and a new high strength steel
plate, “JFE-HITEN780LE,” with good weldability and
low temperature toughness guaranteed at —40°C. This
paper describes the development details of these high
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performance steel plates for construction and industrial
machinery use and the performance of the developed
steels.

2. Development Details

2.1 Target Properties

The target properties for abrasion resistant steel
plates and 780 MPa grade high strength steel plates for
construction and industrial machinery use are shown in
Table 1 and Table 2, respectively. Considering actual use
conditions, the plate thickness is set at a maximum of
32 mm for both abrasion resistant steel plates and high
strength steel plates, and in consideration of weldability,
the carbon equivalent (C,,) is reduced corresponding to
the standard and plate thickness. Moreover, in consider-
ation of use in cold districts, Charpy absorbed energy at
—40°C is guaranteed, depending on the standard.

2.2 Investigations for
High Hardness and High Strength

In the abrasion resistant steel plates, first, improve-
ment in the abrasion resistance of the plate, in other
words, achieving high hardness in the plate, was studied.
The hardness of steel plates is decisively determined by
the C content and amount of martensite in the micro-
structure after quenching®. Accordingly, a composition
design which simultaneously secures the C content for
obtaining the target hardness and hardenability in order
to achieve a full martensite structure after quenching is
important.

The authors studied the effect of the C content on the
hardness of the full martensite structure. As samples,

Table 1 Target properties of new abrasion resistant steel
plates “JFE-EH360LE/EH500LE”

Thickness Surface hardness, C.*
Grade q
(mm) HBW10/3000 (mass%)
6 —-19 =0.40
JFE-EH360LE 361-440
19.1-32 =043
6 -19 =0.55
JFE-EH500LE 477-556
19.1-32 =0.58

Charpy absorbed energy value is guaranteed at —40°C.
*Ceqq = C + Mn/6 + (Cu + Ni)/15 + (Cr + Mo + V)/5

Table 2 Target properties of new high strength steel
plates “JFE-HITEN780LE”

Grade Thickness YS TS Ceg
(mm) (MPa) (MPa) (mass%)
6 —-19 =0.40
JFE-HITEN780LE =685 780-930
19.1-32 =043

Charpy absorbed energy value is guaranteed at —40°C.
*Coq = C + Mn/6 + (Cu + Ni)/15 + (Cr + Mo + V)/5

steel plates with C contents of 0.10-0.32 mass% were
used. Quenching was performed to these plates, and the
surface Brinell hardness was measured after obtaining
a full martensite structure (Fig. 1). It was found that the
minimum C contents for obtaining HBW: 361 or higher
or HBW: 477 or higher, which were the development
targets for the hardness values of the abrasion resistant
steel plates, were 0.14 mass% and 0.26 mass%, respec-
tively.

Hardenability was studied with a maximum plate
thickness of 32 mm, which was the development target,
using the hardenability index D; (defined in Eq.(1))** as
an index of hardenability, considering a full martensite
structure is obtained stably.

D, = Dic X MFg; X MFy, X MF¢, X MFy, X
MFy;, X MFy X MFy X MF, X 25.4 (mm) - (1)

Dy = (C/10)"2 X (1.70 — 0.09N)
N: Austenite grain number
MFg = 0.70Si + 1
MFy, = 3.33Mn + 1
MF, = 2.16Cr + 1
MFy, = 3.00Mo + 1
MFy; = 0.36Ni + 1
MFy, = 1.75V + 1
MFjy = 1.3 (With B addition)
= 1.0 (Without B addition)
MFq, = 0.35Cu + 1

Small cylindrical test pieces (3 mm¢ X 10 mm) were
taken from a steel contains 0.14—0.15 mass% of C and
various alloy elements including Cr, Cu, Ni, Mo, V, Ti,
and B appropriately. Using a heat treatment simulator
(Formastor; manufactured by Fuji Electronic Industrial
Co., Ltd.), the samples were heated to above the Ar;
point, then cooled under cooling rates of 0.5-40°C/s to
investigate the critical cooling rate for obtaining a full
martensite structure with the various chemical composi-

600 . . ‘ ; ,
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(=3
S
& 500 F
= FHBW : 477
= 2
m
jsn
% 400 |
123
s FHBW : 361-
<
T
T 300
I
C:0.14%  C:0.26%
200 l R 7 . ‘ .
0 0.1 02 03 0.4

C content (mass%)
*With 10 mme ball subjected to a load of 3 000 kgf

Fig.1 Effect of C content on surface hardness
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Fig.2 Relationship between D, and critical cooling rate
to obtain martensitic structure

tions. At this time, the D; of the steels used in the inves-
tigation was set at 40—83 mm.

Figure 2 shows the relationship between the critical
cooling rate and D;. In order to obtain a full martensite
structure after hardening under the cooling rate condi-
tions for the thickness of 32 mm, which was the target
maximum thickness, it was found that D; = 45 mm is
necessary.

Accordingly, as the composition design of the abra-
sion resistant steel plates, C contents of 0.14% or more
and 0.26% or more are necessary in order to obtain a
high surface hardness HBW: 361 or higher or HBW: 477
or higher, respectively, and it is necessary to secure D; of
45 mm or more while also reducing C,, in consideration
of weldability. As the manufacturing process, applica-
tion of controlled heat treatment, in which the cool-
ing rate during quenching and the stop temperature of
quenching, etc. are controlled appropriately is effective
for preventing delayed fracture and quenching cracks,
which occur easily in high hardness steels such as abra-
sion resistant steel plates, and manufacturing plates with
reduced heat treatment strain.

On the other hand, in order to satisfy both high
strength and good weldability requirements in high
strength steel plates, it is necessary to achieve high
strength with a lower C,q. The authors therefore inves-
tigated the effect of the C content and D; on tensile
strength. The results revealed that it is possible to sat-
isfy both high strength of the 780 MPa class and good
weldability requirements by selecting an appropriate C
content and Dy and, furthermore, applying microalloying
technology using micro-addition of elements such as Nb,
Ti, V, etc. and a TMCP process with the on-line acceler-
ated cooling device, Super-OLAC®, which was devel-
oped and applied practically by JFE Steel originally.

2.3 Investigations for Improvement
of Low Temperature Toughness

In martensitic steels, the fundamental unit of micro-
structure controlling toughness is a packet, and it is
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Fig.3 Effects of microalloying and TMCP technology on
refinement of packet size

known that the packet size is reduced accompanying
refinement of the prior austenite grain size®. In the pres-
ent research, as shown in Fig. 3, prior austenite grains
in martensitic steel were refined applying microalloying
and TMCP technologies.

Microalloying elements, represented by Nb, Ti, and
V, contribute to refinement of austenite grains through
a drag effect due to solid solution atoms and a pinning
effect due to precipitates. Furthermore, by dissolving in
austenite, these elements also have the effect of improv-
ing hardenability. Based on the alloy design which is
capable of obtaining these effects, refinement of aus-
tenite grains by slab reheating temperature control and
controlled rolling/controlled heat treatment was studied
as the manufacturing process.

Photo 1 shows the results of observation of the prior
austenite grains in martensitic steel with the chemi-
cal composition in Table 3. By applying the above-
mentioned austenite grain refining technologies, prior
austenite grains, which were conventionally coarse,
with a size on the order of 40-50 um, were success-
fully refined to approximately 20 um or less. Photo 2
shows the cracking paths in the Charpy impact test
with steel plates having the prior austenite grain size
shown in Photo 1. Tests of the observed test pieces
were performed at —196°C, which is the lowest pos-
sible temperature in the Charpy impact test. The photos
show cross-sections of the microstructure of the fracture
surface when brittle fracture was caused intentionally.
In comparison with the conventional steel, irregu-
larities in the fracture surface are fine in the developed
steel. This shows that the size of the packet, which is
the microstructural unit that controls toughness, has
become smaller. Based on this result, it can be con-
firmed that refinement of packets has been achieved in
the developed steel accompanying refinement of the
prior austenite grains. The relationship between the prior
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Conventional steel Developed steel

50 um

Photo 1 Prior austenite grains of developed and con-
ventional steels

Table 3 Chemical compositions of developed and con-
ventional steels (mass%)

C Si  Mn P S Others | Co* D
¢ | (mm)

Developed Nb, V, Ti,
steel 0.15 0.41 1.20 0.013 0.002 o, 039 | 46

Convention- .
al steel 0.15 0.34 1.44 0.020 0.006 Cr, Ti,B [ 045 | 48

* Cpy = C + Mn/6 + (Cu + Ni)/15 + (Cr + Mo + V)/5
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Fig.4 Influence of prior austenite grain size on Charpy
impact energy at —40°C
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austenite grain size and low temperature toughness was
investigated using 0.15 mass% C steel plates with a mar-
tensitic structure. The results are shown in Fig. 4. It was
confirmed in advance that the hardness around the plate
center-of-thickness position, where Charpy impact test
pieces were taken, was substantially uniform in all of the
steel plates, at approximately HV10: 420. As shown in
Fig. 4, low temperature toughness improved accompany-
ing refinement of the prior austenite grains. In the devel-
oped steel, a prior austenite grain size of 30 um or less
was obtained, and low temperature toughness improved
remarkably.

3. Performance of Developed Steels

3.1 Abrasion Resistant Steel Plates
for Construction and
Industrial Machinery Use,
“JFE-EH360LE/S00LE”

Table 4 shows the typical chemical compositions
of the developed abrasion resistant steel plates, “JFE-
EH360LE” and “JFE-EHSOOLE.” The maximum C

contents, C.,, and D; values were selected considering

@
the balance of plate surface hardness and weldability,
and microalloying elements were added to achieve
refinement of prior austenite grains. Figure 5 shows the
results of y-groove cold cracking tests of the developed
steels. “JFE-EH360LE” is free of cracking at preheat-
ing temperature of 25°C and has excellent weldability.
“JFE-EHS00LE” has good enough weldability as the
highest grade of hardness in abrasion resistant steel
plates currently in use, its cracking stop temperature is
75°C. Figure 6 shows the hardness and toughness of the
developed steels. The developed steels has extremely
good low temperature toughness as abrasion resistant
steels, while also showing the same level of hardness as
the conventional steels.

“JFE-EH360LE” and “JFE-EH500LE” are the first
abrasion resistant steels in the world to guarantee tough-
ness at —40°C. In addition to enabling use in cold dis-
tricts, the life duratation of parts is also extended as a
result of their improved impact damage resistance.

Table 4 Typical chemical compositions of JFE-EH360LE
and JFE-EH500LE (mass%)

Grade C Si  Mn P S Others Ceg*

JFE-EH360LE |0.15 041 120 0013 0002 N0V T g3

JFE-EHS00LE 026 0.31 1.33 0010 0.002 Nou¥Ti | g3

*Cyy = C + Mn/6 + (Cu + Ni)/15 + (Cr + Mo + V/5
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Fig.5 y-groove cold cracking test results
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Fig.6 Brinell hardness and Charpy impact test results
of JFE-EH360LE and JFE-EH500LE

3.2 High Strength Steel Plate
for Construction

and Industrial Machinery Use,
“JFE-HITEN780LE”

Table 5 shows the typical chemical composi-
tion of the developed high strength steel plate “JFE-
HITEN780LE.” In this developed steel, the low tem-

Table 5 Typical chemical composition of JFE-
HITEN780LE (mass%)

C Si Mn P S Others Cog*

0.15 038 1.18 0.012 0.002 Nb,V,Ti,etc. | 0.39
* C,y = C + Mn/6 + (Cu + Ni)/15 + (Cr + Mo + V)/5
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perature toughness of 780 MPa grade high strength steel
plate was markedly improved by applying microalloying
technology and the thermo-mechanical control process,
as represented by JFE Steel’s Super-OLACY, and con-
trolled heat treatment technology.

Figure 7 shows the strength and low temperature
toughness of the developed steel. Is has an adequate
strength as 780 MPa high tensile strength steel, com-
bined with toughness significantly exceeding that of con-
ventional steel plates. Moreover, as shown in Table 6,
this steel also provides excellent formability, showing no
cracking at a bending radius of 1.5 times the plate thick-
ness, in the more severe 200 mm width bending test. In
the results of a y-groove cold cracking test, as shown
in Fig. 8, the developed steel has excellent weldability,
with no cracking at a preheating temperature of 25°C.

The developed steel is the first in the world to guar-
antee toughness at —40°C, in the field of steel plates for
construction and industrial machinery use enabling use
in cold districts, and also offers excellent performance

300 T T v T

250 .__.._..A—/Qo 3
= 200 ¢ E
150 F '
100 £ [, =401
50 F i)

ad

vE_spc

0 10 20 30 40 50
Thickness (mm)

900 } T B

£ 780-930 MPa
= 850 ¢ PY R ]
n m‘ ")
= 800 | 1
750 . . '
0 10 20 30 40 50
Thickness (mm)
800 F 3
L e ]
= 730 ® =85 MPa
” 700 b ]
650 _—~ ~o- ~Conventional —@-—Developed
0 10 20 30 40 50

Thickness (mm)

Fig.7 Mechanical properties of JFE-HITEN780LE

Table 6 Bending test results of JFE-HITEN780LE (Bend-
ing radius: 1.5%)

Thickness Specimen size Direction Result
(mm) Thickness X Width (mm)
. L Good
X
128 Full thickness X 38 C Good
Full thickness X 200 C Good
. L Good
X
390 Full thickness X 38 C Good
Full thickness X 200 C Good
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Grade : JFE-HITEN780LE
Thickness : 32 mm

80 |- Welding method : Gas metal arc welding E
Welding consumable : MG-80 (Kobe steel, Ltd.)

s Root Gap : 2 mm

2 60 - Welding conditions : 260 A-33 V-300 mm/min

a Heat input : 1.7 kJ/mm

g

g 40

(‘5‘ O : Surface cracking

20 | A\ : Root cracking
[0 : Section cracking
0 i i G-
0 25 50 75 100

Preheating temperature (°C)

Fig.8 y-groove cold cracking test result

in terms of impact resistance and safety. Because C is
reduced to secure weldability, the developed steel plate
has good weldability, with no cracking at a preheating
temperature of 25°C, making it an excellent product in
terms of weldability as well. Moreover, because the new
plate also has excellent bending formability, it can be
used in a wide range of parts applications.

4. Conclusion

The developed steels, “JFE-EH360LE/EH500LE”
and “JFE-HITEN780LE” (LE Series) are the world’s first

JFE TECHNICAL REPORT No. 5 (Mar. 2005)

abrasion resistant steel plates/high tensile strength steel
plates for construction and industrial machinery use to
guarantee toughness at —40°C. These are outstanding
products in many respects. In addition to enabling use in
cold districts, they also offer excellent impact resistance
and safety, and as a result of a reduced carbon equivalent
(Ce), they also provide superior weldability.

Since the start of sales of the developed steel in the
“LE Series” in May 2001, these products have won an
excellent reputation with many manufacturers of con-
struction and industrial machinery, processing manufac-
turers, and transportation contractors around the world,
and particularly in the Americas, Europe, and Australia.
The cumulative total of orders received to date exceeds
30 000 t.
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