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SPECIAL NOTES

 

API publications necessarily address problems of a general nature. With respect to partic-
ular circumstances, local, state, and federal laws and regulations should be reviewed.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or fed-
eral laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

Nothing contained in any API publication is to be construed as granting any right, by
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or prod-
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of letters patent.

Generally, API standards are reviewed and revised, reafÞrmed, or withdrawn at least every
Þve years. Sometimes a one-time extension of up to two years will be added to this review
cycle. This publication will no longer be in effect Þve years after its publication date as an
operative API standard or, where an extension has been granted, upon republication. Status
of the publication can be ascertained from the API Upstream Segment [telephone (202) 682-
8000]. A catalog of API publications and materials is published annually and updated quar-
terly by API, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced under API standardization procedures that ensure appropri-
ate notiÞcation and participation in the developmental process and is designated as an API
standard. Questions concerning the interpretation of the content of this standard or com-
ments and questions concerning the procedures under which this standard was developed
should be directed in writing to the standardization manager, American Petroleum Institute,
1220 L Street, N.W., Washington, D.C. 20005. Requests for permission to reproduce or
translate all or any part of the material published herein should also be addressed to the gen-
eral manager.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for apply-
ing sound engineering judgment regarding when and where these standards should be
utilized. The formulation and publication of API standards is not intended in any way to
inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. API does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.
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transmitted by any means, electronic, mechanical, photocopying, recording, or otherwise, 

without prior written permission from the publisher. Contact the Publisher, 
API Publishing Services, 1220 L Street, N.W., Washington, D.C. 20005.

 

Copyright © 2001 American Petroleum Institute



 

FOREWORD

 

This speciÞcation is under the jurisdiction of the API Subcommittee on Standardization of
Offshore Structures.

The purpose of this speciÞcation is to provide standards for the purchase of as rolled steel
plate with improved toughness suitable for use in selected applications on offshore plat-
forms. 

 

This standard shall become effective on the date printed on the cover but may be used vol-
untarily from the date of distribution.

 

 
API publications may be used by anyone desiring to do so. Every effort has been made by

the Institute to assure the accuracy and reliability of the data contained in them; however, the
Institute makes no representation, warranty, or guarantee in connection with this publication
and hereby expressly disclaims any liability or responsibility for loss or damage resulting
from its use or for the violation of any federal, state, or municipal regulation with which this
publication may conßict.

Suggested revisions are invited and should be submitted to the standardization manager,
American Petroleum Institute, 1220 L Street, N.W., Washington, D.C. 20005.
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Specification for Carbon Manganese Steel Plate with Improved 
Toughness for Offshore Structures

 

1 Scope

 

1.1 COVERAGE

 

This speciÞcation covers one grade of intermediate
strength steel plates, though 2

 

1

 

/

 

2

 

 in. thick, for use in welded
construction of offshore structures. These steels are intended
for fabrication primarily by cold forming and welding as per
API Spec 2B. The welding procedure is of fundamental
importance, and it is presumed that procedures will be suit-
able for the steels and their intended service. Conversely, the
steel should be amendable to fabrication and welding under
shipyard and offshore conditions. These steels are suitable for
use in selected portions of offshore structures, which must
resist impact and plastic fatigue loading. When hot or warm
forming or PWHT above 1100¡F is anticipated for acceler-
ated cooling (AC) or quenched and tempered (QC) plates, S9
should be invoked, (italics added per ASTM A913).

 

1.2 PRIMARY APPLICATION

 

The primary use of these steels is for Class ÒBÓ applica-
tions as deÞned in API RP 2A. API Specs 2H, 2W, and 2Y
cover other steels providing improved mechanical properties
and toughness for Class ÒAÓ applications and should be used
where substantial z-direction stresses are expected.

 

2 References

 

The applicable editions of standards referenced herein are
as follows:

API

Spec 2B 

 

Fabrication of Structural Steel Pipe

 

 

ASTM

 

1

 

 

A6/A6MÐ01 

 

Standard SpeciÞcation for General
Requirements for Rolled Structural Steel
Bars, Plates, Shapes and Sheet Piling

 

A370Ð97a 

 

Standard Test Methods and DeÞnitions for
Mechanical Testing of Steel Products

 

A578/

 

Standard SpeciÞcation for Straight-Beam

 

A578MÐ96

 

Ultrasonic Examination of Plain and Clad 
Steel Plates for Special Applications

 

A673/

 

Standard SpeciÞcation for Sampling Pro-

 

A673MÐ95

 

cedure for Impact Testing of Structural
Steel

 

E23Ð00 

 

Standard Test Method for Notched Bar
Impact Testing of Metallic Materials

 

3 General Requirements for Delivery

 

3.1 APPLICABLE REFERENCE SPECIFICATIONS

 

Material furnished to this speciÞcation shall conform to
ASTM A6/A6MÐ01 and shall be marked as speciÞed in Sec-
tion 8 of this speciÞcation. 

If a conßict occurs between ASTM A6 and API Spec
2MT1, API Spec 2MT1 shall take precedence.

 

3.2 VISUAL EXAMINATION

 

Visual examination for defects shall be performed on all
surfaces (ASTM A6/A6MÐ01 Section 9).

 

3.3 MILL TEST CERTIFICATES

 

Mill test certiÞcates are requires for all API Spec 2MT1
steel plate. See paragraphs 5.2, 5.3, 5.4, 6.1 and 7.1.

 

4 Manufacturing

 

4.1 DELIVERY CONDITIONS

 

All plates shall be delivered in the as-rolled (hot rolled or
controlled rolled), TMCP, normalized, or quenched and tem-
pered condition except as noted in 4.2 below.

 

4.2 PLATE RETREATMENT

 

Plates that fail to meet the minimum speciÞed mechanical
requirements in the as-rolled condition may be heat treated
either by normalizing or quenching and tempering treat-
ments. For quenched and tempered treatment, the plate shall
be heated to a temperature between 1550¡F (845¡C) and
1700¡F (925¡C) to produce an austenitic structure, held a suf-
Þcient time to obtain uniform structure throughout, quenched
in a suitable medium, then tempered in the range of 1050¡F to
1250¡F (565¡C to 675¡C) for a suitable time to obtain the
speciÞed mechanical properties.

 

4.3 MANUFACTURING PROCEDURE 
SPECIFICATION

 

The manufacturer shall provide the purchaser with the
proposed manufacturing approach (i.e., thermal treat-
ment), and, when requested, with the Manufacturing Pro-
cedure SpeciÞcation (MPS). If additional detail for MPS is
required, see S-15.
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ASTM, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania
19428.
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5 Chemical Requirements

 

5.1 CHEMICAL COMPOSITION

 

The steel shall conform to the requirements for chemical
composition as prescribed in Table 1 and to the additional
requirements of 5.2.

 

5.2 CARBON EQUIVALENT

5.2.1

 

The Carbon Equivalent (

 

CE

 

IIW

 

) and 

 

Pcm

 

 shall be cal-
culated and reported based on heat analysis. The 

 

CE

 

IIW

 

 shall
be determined by the following formula:

 

CE

 

IIW

 

 = 

 

C

 

 + 

 

Mn

 

/6 + (

 

Cr

 

 + 

 

Mo

 

 + 

 

V

 

)/5 + (

 

Ni

 

 + 

 

Cu

 

)/15

The 

 

Pcm

 

 shall be determined by the following formula:

 

5.2.2

 

The maximum 

 

CE

 

IIW

 

 and 

 

Pcm

 

 shall be as follows:

Lower 

 

CE

 

IIW

 

 or 

 

Pcm

 

 may be speciÞed by agreement
between purchaser and manufacturer.

 

5.3 REPORTING ADDITIONAL ELEMENTS

 

Any element intentionally added and all elements in the
CE

 

IIW

 

 and Pcm formulas shall be reported.

 

5.4 RESTRICTED ELEMENTS

 

Boron, zirconium, cerium and other rare earth metals shall
not be intentionally added without the speciÞc approval of the
purchaser.

 

5.5 ADDITIONAL MARKING

 

 If any of the elements listed in 5.4 are added, the plate
must be given additional markings, per Section 8.1.d.

 

6 Mechanical Requirements

 

6.1 TENSILE REQUIREMENTS

 

The material, as represented by the test specimens, shall
conform to the tensile requirements given in Table 2. Testing
shall be according to ASTM A370.

 

6.2 TEST FREQUENCY

 

Tensile testing frequency shall be deÞned in paragraph
11.4 of ASTM A6.

 

6.3 RETESTING OPTIONS

 

If one of more of the initial tension tests fail to meet the
retest conditions as shown in ASTM A6 paragraph 15 or pur-
chase order requirements, all plates of the same thickness as
the original failed test are considered rejected and all plates
from the heat are rejected except as may be requaliÞed by 6.4. 

 

Table 1—Chemical Requirements, Heat Analysis

 

Element

REQUIREMENT,
WT.%

Grade 2MT1 Element

REQUIREMENT,
WT. %

Grade 2MT1

Carbon, max.
Manganese 

Phosphorous, max.
Sulfur, max.
Silicon

Niobium

0.12
1.15 Ð 1.60

0.030
0.010
0.10 Ð 0.40

0.010 Ð 0.040

Titanium, max.
Aluminum, total

 

e

 

Aluminum, soluble

 

e

 

Nitrogen, max.
Vanadium, max.
Zirconium

 

c

 

Boron, max.
Cerium, max.

 

d

 

0.020

 

a

 

0.020 Ð 0.060
0.015 Ð 0.055
0.012

 

b

 

0.080

 

a

 

0.0005

 

b

 

0.010

 

a 

 

Minimum values, if any, shall be as agreed upon and states on the order.

 

b 

 

Shall not be intentionally added.

 

c

 

 Shall not be intentionally added without the speciÞc approval of the purchaser, in which case the limiting values for heat and product 
analyses shall be as agreed upon and stated on the order.

 

d

 

 Shall not be intentionally added without speciÞc approval of the purchaser. Analysis not required if cerium or Òrare earthsÓ not inten-
tionally added.

 

e

 

 Analyze for either total OR soluble aluminum.

Grade
2MT1

Thickness 
to 2 in. incl.
over 2 in. to 
2

 

1

 

/

 

2

 

 in. incl.

 

Ce

 

IIW

 

max
0.43
0.45

 

Pcm

 

 max
0.24
0.25

Pcm C
Si
30
------

Mn Cu Cr+ +
20

----------------------------------
Ni
60
------

Mo
5

--------
V
10
------ 5B+ + + + + +=

 

Table 2—Tensile Requirements

 

Property Grade 2MT1

Yield Strength,
ksi, (MPa), min.
t 

 

£

 

 2.5 in.
Tensile Strength,

ksi (MPa)
Elongation, %, min

in 2 in. or 50 mm
in 8 in. or 200 mm

50 (345)

65 Ð 90 (448 Ð 620)

23
18



 

S

 

PECIFICATION

 

 

 

FOR

 

 C

 

ARBON

 

 M

 

ANGANESE

 

 S

 

TEEL

 

 P

 

LATE

 

 

 

WITH

 

 I

 

MPROVED

 

 T

 

OUGHNESS

 

 

 

FOR

 

 O

 

FFSHORE

 

 S

 

TRUCTURES

 

3

 

6.4 HEAT REQUALIFICATION

 

Plates from a rejected heat may be requaliÞed by testing
the next thickest plate gage or as described in 6.5 and 6.6. 

 

6.5 RETESTING OF REJECTED MATERIAL

 

At the option of the manufacturer or processor, retests may
be made on rejected material. In this case, each plate as-rolled
must be tested. Acceptance or rejection of each plate as-rolled
shall be on the basis of the result of its own test results.

 

6.6 RETREATMENT

 

At the option of the manufacturer or processor, plates
within lots or individually tested plates that fail to meet test
requirements in the as-rolled condition may be heat treated
after which each plate in the as-heat-treated condition shall be
tested. Marking shall be according to Section 8.

 

7 Notch Toughness Requirements

 

7.1 CHARPY V-NOTCH IMPACT TESTS

 

Impact tests shall be Charpy V-Notch tests. The location of
the impact specimens shall be adjacent to the thinnest and
thickest tension test piece representing each heat, except that
in heats from which less than 50 tons is furnished, one test
will sufÞce.

Three transverse specimens shall be tested in accordance
with ASTM A673 Frequency (H). Specimen size, test temper-
ature, and energy requirements are shown in Table 3. Testing
shall be per ASTM A370.

 

7.2 RETEST CONDITIONS

 

If the average energy value for three specimens is below
the average values speciÞed, or if the energy value of one
specimen is less than the minimum energy value speciÞed for
a single specimen, retests may be made as follows:

 

7.2.1

 

Retest three additional specimens, each of which
must equal or exceed the minimum average energy value
speciÞed.

 

7.2.2

 

If the required energy values are not obtained upon
retest, all plates of the same thickness as the failed test shall
be considered rejected and the heat shall not be qualiÞed
except as may be requaliÞed by 7.3.

 

7.3 HEAT REQUALIFICATION

 

Plates from a rejected heat may be requaliÞed by testing
the next thickest plate gage or as described in 7.4 and 7.5. 

 

7.4 RETESTING OF REJECTED MATERIAL

 

At the option of the manufacturer or processor, retests may
be made on rejected material in this case each plate as-rolled
must be tested. Acceptance or rejection of each plate as-rolled
shall be on the basis of the result of its own test results.

 

7.5 RETREATMENT

 

At the option of the manufacturer or processor, plates
within lots or individually tested plates that fail to meet test
requirements in the as-rolled condition may be heat treated
after which each plate in the as-heat-treated condition shall be
tested. Marking shall be according to Section 8.

 

8 Marking

 

8.1 PLATE MARKING

 

Plate furnished to this speciÞcation be marked the plate
manufacturer in accordance with Sections 12 and 19 of
ASTM A6/A6M, with the addition of the following:

a. The API monogram may be applied to products comply-
ing with the requirements of the speciÞcation and only by
authorized manufacturers. Grade 2MT1 shall be marked API
2MT1.
b. Plates furnished in the 

 

as-rolled

 

 condition require no addi-
tional marking; plates furnished normalized shall be marked
with the sufÞx ÒNÓ; quenched and tempered plates shall be
marked with the sufÞx ÒQTÓ; plates produced with acceler-
ated cooling form of TMCP shall be marked with the sufÞx
ÒACÓ; e.g., a normalized Grade 2MT1 plate would be marked
ÒAPI 2MT1-NÓ.
c. If any elements previously referenced in Section 5.4 are
added to the plate, the plate shall be marked with a ÒCÓ adja-
cent to the 2MT1 in the markings listed in Section 8.1.b (e.g.,
API C-2MT1).

 

Table 3—Notch Toughness Requirements 
Charpy V-Notch Testing

 

Grade
Specimen 

Size

Minimum 
Avg. Energy 

ft-lb (

 

J)

 

Minimum 
Single Value

ft-lb (

 

J

 

)
Test Temp.

¡F (¡C)

2MT1 10 

 

´

 

 10 mm 30 (

 

41

 

) 25 (34) 9 (-18)
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APPENDIX A—SUGGESTIONS FOR ORDERING API 2MT1 STEEL PLATE

In placing orders for steel plate to be manufactured in
accordance with API Spec 2MT1, the purchaser should spec-
ify the following on an inquiry and the purchase order:

 The purchaser should state on the purchase order the
requirements concerning the following supplementary
requirements which are optional with the purchaser:

Note: Nothing in this speciÞcation should be interpreted as indicat-
ing a preference for any material or process. In the selection of mate-
rials and processes, the purchaser must be guided by the purchaserÕs
experience and by the service for which the plate is intended.

SUPPLEMENTARY REQUIREMENTS

These requirements shall not apply unless speciÞed in the
order in which case the manufacturer or processor shall per-
form the speciÞed supplementary requirement before
shipment of the material. Supplementary requirement S-1
provides for ultrasonic examination of the plates by the
manufacturers and speciÞes limits for acceptance. 

Supplementary Requirement S-9 provides for simulated
post-weld heat treatment of test samples. The purchaser
should specify on the purchase order the temperature range,
time at temperature, and cooling rate. 

Supplementary Requirement S-13 may be applied where
surface quality is considered critical.

Supplementary Requirement S-14 may be applied to
reduce the standard over thickness tolerance.

Supplementary Requirement S-15 may be applied if addi-
tional details of the manufacturing procedure or process are
required by the purchaser.

By agreement between the purchaser and manufacturer,
and when speciÞed on the purchase order, the following Sup-
plementary Requirements shall apply:

S-1 Ultrasonic Examination 

S1.1    Pulse echo ultrasonic examination shall be per-
formed on each plate in accordance with ASTM SpeciÞca-
tion A 578/A 578M. Acceptance Level II shall be used.

S1.2    Examination reports shall be furnished for each plate,
and areas with more than 50% loss of back reßection shall be
located on a sketch.

S-9 Simulation of Postweld Heat 
Treatment 

A second test of test coupons shall be subjected to a simu-
lated postweld heat treatment provided by the purchaser that
is representative of the thermal treatment to which the mate-
rial will be subjected during fabrication. The temperature
range, time at temperature, and cooling rate shall be as speci-
Þed on the order.

S-13 Surface Quality

For applications where surface quality is considered criti-
cal, plates are to be furnished in the blasted and inspected
conditions. The depth of rolled-in scale or clusters of pits
shall not exceed 0.015 in. and shall not result in an undergage
condition. However, isolated individual pits not over 0.030 in.
deep are acceptable provided plate thickness is not reduced
below the speciÞed minimum. Other surface imperfections
such as tears, seams, snakes, blisters, scabs, etc., are not
acceptable and must be conditioned without reducing the
thickness below minimum. The surface imperfections may be
removed by grinding provided each ground area is well Þred
and grinding does not reduce the thickness of the plate below
minimum.

S-14 Thickness Tolerance

By agreement between purchaser and supplier, plates can
be ordered to 1/2 standard over tolerance for thickness shown
in ASTM A6.

S-15 Manufacturing Procedure 
Specification (MPS)

 Details of steel making reÞning, desulfurization deoxida-
tion, continuous casting (if used), control of segregation,
intermixing between heats, and slab cropping shall be
addressed.

SpeciÞcation
Quantity/Size
Grade

Chemical Requirements 
(see Table 1, Footnotes 
b and d)

Mill Inspection by Purchaser
Delivery Date and Shipping 

Instructions
Supplementary Requirements
ManufacturerÕs Procedure 

SpeciÞcation (MPS)

API Spec 2MT1
As required
2MT1 
State whether use of boron and/or 

zirconium is permitted and, if 
permitted, state limits

State advance notice requirements
As required

As required
State if required

S-1
S-9

S-13
S-14
S-15

ULTRASONIC EXAMINATION
SIMULATED POST-WELD 
HEAT TREATMENT

SURFACE QUALITY
THICKNESS TOLERANCE
MANUFACTURING PROCEDURE 
SPECIFICATION

❑

❑

❑

❑

 ❑



6 API SPECIFICATION 2MT1

The sequence of deoxidizing, microalloying, and grain
reÞning elements shall be shown. Slab quality control shall be
included. 

The MPS shall identify aim and range values for chemical
composition, mechanical tests, and all major manufacturing

steps, including all examination and checkpoints. Process
variables for steel plate rolling and cooling conditions shall
be identiÞed.

Details of welding repair and repair qualiÞcations shall be
shown.
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Total (in U.S. Dollars)

★ To be placed on Standing Order for future editions of this 
publication, place a check mark in the SO column and sign here: 

Pricing and availability subject to change without notice.

Date:

SO★ Unit Price

American Petroleum Institute Related Publications Order Form - 2001

❏ API Member (Check if Yes)

Ship To (UPS will not deliver to a P.O. Box)

Name:

Title:

Company:

Department:

Address:

City: State/Province:

Zip/Postal Code: Country:

Telephone:

Fax:

E-Mail:

Available through Global Engineering Documents Effective August 1, 2001
Phone Orders: 1-800-854-7179 (Toll-free in the U.S. and Canada) • 303-397-7956 (Local and International) • Fax Orders: 303-397-2740
Online Orders: www.global.ihs.com

G14F04
RP 14F, Design and Installation of Electrical Systems for Fixed and Floating Offshore
Petroleum Facilities for Unclassified and Class I, Division 1, and Division 2 Locations

$ 121.00

Mail Orders – Payment by check or money order in U.S. dollars is required except for established accounts. State and local taxes, $10 processing fee*, and 5% shipping must be
added. Send mail orders to: API Publications, Global Engineering Documents, 15 Inverness Way East, M/S C303B, Englewood, CO 80112-5776, USA.
Purchase Orders – Purchase orders are accepted from established accounts. Invoice will include actual freight cost, a $10 processing fee*, plus state and local taxes.
Telephone Orders – If ordering by telephone, a $10 processing fee* and actual freight costs will be added to the order.
Sales Tax – All U.S. purchases must include applicable state and local sales tax. Customers claiming tax-exempt status must provide Global with a copy of their exemption
certificate.
Shipping (U.S. Orders) – Orders shipped within the U.S. are sent via traceable means. Most orders are shipped the same day. Subscription updates are sent by First-Class Mail.
Other options, including next-day service, air service, and fax transmission are available at additional cost. Call 1-800-854-7179 for more information.
Shipping (International Orders) – Standard international shipping is by air express courier service. Subscription updates are sent by World Mail. Normal delivery is 3-4 days from
shipping date.
Rush Shipping Fee – Next Day Delivery orders charge is $20 in addition to the carrier charges. Next Day Delivery orders must be placed by 2:00 p.m. MST to ensure overnight delivery.
Returns – All returns must be pre-approved by calling Global’s Customer Service Department at 1-800-624-3974 for information and assistance. There may be a 15% restocking fee.
Special order items, electronic documents, and age-dated materials are non-returnable.
*Minimum Order – There is a $50 minimum for all orders containing hardcopy documents. The $50 minimum applies to the order subtotal including the $10 processing fee, exclud-
ing any applicable taxes and freight charges. If the total cost of the documents on the order plus the $10 processing fee is less than $50, the processing fee will be increased to bring
the order amount up to the $50 minimum. This processing fee will be applied before any applicable deposit account, quantity or member discounts have been applied. There is no min-
imum for orders containing only electronically delivered documents.

G14C07
RP 14C, Analysis Design, Installation and Testing of Basic Surface Safety Systems 

on Offshore Production Platforms
$ 143.00

C50002
RP 500, Recommended Practice for Classification of Locations for Electrical

Installations at Petroleum Facilities Classified as Class I, Division 1 and Division 2
$ 143.00

C50501
RP 505, Recommended Practice for Classification of Locations for Electrical

Installations at Petroleum Facilities Classified as Class I, Zone 0, Zone 1 and Zone 2
$ 143.00

G75002
RP 75, Development of a Safety and Environmental Management Program for Outer

Continental Shelf Operations and Facilities $ 99.00

G07200 RP 14J, Design and Hazards Analysis for Offshore Production Facilities $ 116.00



The American Petroleum Institute provides additional resources
and programs to industry which are based on API Standards. 
For more information, contact:

• Training/Workshops Ph: 202-682-8490
Fax: 202-962-4797

• Inspector Certification Programs Ph: 202-682-8161
Fax: 202-962-4739

• American Petroleum Institute Ph: 202-682-8574
Quality Registrar Fax: 202-682-8070

• Monogram Licensing Program Ph: 202-962-4791
Fax: 202-682-8070

• Engine Oil Licensing and Ph: 202-682-8233
Certification System Fax: 202-962-4739

To obtain a free copy of the API Publications, Programs, 
and Services Catalog, call 202-682-8375 or fax your request 
to 202-962-4776. Or see the online interactive version of the 
catalog on our web site at www.api.org/cat. 

Helping You
Get The Job
Done Right.SM

01.21.00
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Additional copies are available through Global Engineering
Documents at (800) 854-7179 or (303) 397-7956

Information about API Publications, Programs and Services is
available on the World Wide Web at: http://www.api.org

Product No. G2MT12
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