1995 ASME
BOILER &

PRESSURE VESSEL GODE

AN INTERNATIONALLY R OGNIZED CODE

MATERIALS



https://www.stdhive.com/standards/asme-bpvc-sec-ii-d-1995-pdf/

ASME *SECxII-D 95 WM 0759&70 0555507 538 =N

ASME BOILER AND PRESSURE VESSEL CODE
AN INTERNATIONALLY RECOGNIZED CODE

SECTION 11
Materials

Part D — Properties

1995 EDITION

JULY 1, 1995

ASME BOILER AND PRESSURE VESSEL COMMITTEE

SUBCOMMITTEE ON MATERIALS

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
United Engineering Center 345 East 47th Street New York, N.Y. 10017


https://www.stdhive.com/standards/asme-bpvc-sec-ii-d-1995-pdf/

ASME *SECxII-D 95 EE (0759L70 0555508 474 HE

Date of Issue — July 1, 1995
(Includes all Addenda dated December 1994 and earlier)

This code or standard was developed under procedures accredited as meeting the criteria for American National Standards. The
Consensus Committee that approved the code or standard was balanced to assure that individuals from competent and concerned
interests have had an opportunity to participate. The proposed code or standard was made available for public review and comment
which provides an opportunity for additional public input from industry, academia, regulatory agencies, and the public-at-large.

ASME does not “approve,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

ASME does not take any position with respect to the validity of any patent rights asserted in connection with any items mentioned
in this document, and does not undertake to insure anyone utilizing a standard against liability for infringement of any applicable
Letters Patent, nor assume any such liability. Users of a code or standard are expressly advised that determination of the validity of
any such patent rights, and the risk of infringement of such rights, is entirely their own responsibility.

Participation by federal agency representative(s) or person(s) affiliated with industry is not to be interpreted as government or
industry endorsement of this code or standard.

ASME accepts responsibility for only those interpretations issued in accordance with governing ASME procedures and policies
which preclude the issuance of interpretations by individual volunteers.

ASME collective membership mark

(N)NA) (D) (U ) MOV (S ) (E )
(M){AIP)(V(H) (b V) (U2) (RP)

The above ASME symbols are registered in the U.S. Patent Office.
“ASME?” is the trademark of the American Society of Mechanical Engineers.

Copyright © 1995 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All Rights Reserved

No part of this document may be reproduced in any form, in an electronic retrieval system or
otherwise, without the prior written permission of the publisher.

Library of Congress Catalog Card Number: 56-3934
Printed in the United States of America

Adopted by the Council of the American Society of Mechanical Engineers, 1914,
Revised 1940, 1941, 1943, 1946, 1949, 1952, 1953, 1956, 1959, 1962, 1965, 1968, 1971, 1974, 1977, 1980, 1983, 1986,
1989, 1992, 1995


https://www.stdhive.com/standards/asme-bpvc-sec-ii-d-1995-pdf/

ASME *SECxII-D 95 EE 0759670 0555509 300 mm

1995 ASME
BOILER AND PRESSURE VESSEL CODE

SECTIONS
I Rules for Construction of Power Boilers
11 Materials

Part A — Ferrous Material Specifications

Part B — Nonferrous Material Specifications

Part C — Specifications for Welding Rods, Electrodes, and Filler Metals

Part D — Properties
III Subsection NCA — General Requirements for Division 1 and Division 2
I Division 1

Subsection NB — Class 1 Components

Subsection NC — Class 2 Components

Subsection ND — Class 3 Components

Subsection NE — Class MC Components

Subsection NF — Supports

Subsection NG — Core Support Structures

Appendices
III Division 2 — Code for Concrete Reactor Vessels and Containments
|\% Rules for Construction of Heating Boilers
\" Nondestructive Examination

V1 Recommended Rules for the Care and Operation of Heating Boilers
VII Recommended Guidelines for the Care of Power Boilers
VIII  Rules for Construction of Pressure Vessels
Division 1
Division 2 — Alternative Rules
Welding and Brazing Qualifications
Fiber-Reinforced Plastic Pressure Vessels
Rules for Inservice Inspection of Nuclear Power Plant Components

fa ol

ADDENDA

Colored-sheet Addenda, which include additions and revisions to individual Sections of the Code, are
published annually and will be sent automatically to purchasers of the applicable Sections up to the
publication of the 1998 Code. The 1995 Code is available only in the loose-leaf format; accordingly, the
Addenda will be issued in the loose-leaf, replacement-page format.

INTERPRETATIONS

ASME issues written replies to inquiries concerning interpretation of technical aspects of the Code. The
Interpretations for each individual Section will be published separately and will be included as part of
the update service to that Section. They will be issued semiannually (July and December) up to the
publication of the 1998 Code. Interpretations of Section III, Divisions 1 and 2, will be included with the
update service to Subsection NCA. Interpretations are not part of the Code or the Addenda.

CODE CASES

The Boiler and Pressure Vessel Committee meets regularly to consider proposed additions and revisions
to the Code and to formulate Cases to clarify the intent of existing requirements or provide, when the
need is urgent, rules for materials or constructions not covered by existing Code rules. Those Cases which
have been adopted will appear in the appropriate 1995 Code Cases book: (1) Boilers and Pressure Vessels
and (2) Nuclear Components. Supplements will be sent automatically to the purchasers of the Code Cases
books up to the publication of the 1998 Code.
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FOREWORD

The American Society of Mechanical Engineers set
up a committee in 1911 for the purpose of formulating
standard rules for the construction of steam boilers and
other pressure vessels. This committee is now called
the Boiler and Pressure Vessel Committee.

The Committee’s function is to establish rules of
safety governing the design, fabrication, and inspection
during construction of boilers and pressure vessels, and
to interpret these rules when questions arise regarding
their intent. In formulating the rules, the Committee
considers the needs of users, manufacturers, and inspec-
tors of pressure vessels. The objective of the rules is
to afford reasonably certain protection of life and
property and to provide a margin for deterioration in
service so as to give a reasonably long, safe period
of usefulness. Advancements in design and material
and the evidence of experience have been recognized.

This Code contains mandatory requirements, specific
prohibitions, and nonmandatory guidance for construc-
tion! activities. The Code does not address all aspects
of these activities and those aspects which are not
specifically addressed should not be considered prohib-
ited. The Code is not a handbook and cannot replace
education, experience, and the use of engineering judg-
ment. The phrase engineering judgment refers to techni-
cal judgments made by knowledgeable designers experi-
enced in the application of the Code. Engineering
judgments must be consistent with Code philosophy
and such judgments must never be used to overrule
mandatory requirements or specific prohibitions of
the Code.

The Code does not fully address tolerances. When
dimensions, sizes, or other parameters are not specified
with tolerances, the values of these parameters are
considered nominal and allowable tolerances or local
variances may be considered acceptable when based
on engineering judgment and standard practices as
determined by the designer.

Y Construction, as used in this Foreword, is an all-inclusive term
comprising materials, design, fabrication, examination, inspection,
testing, certification, and pressure relief.

The Boiler and Pressure Vessel Committee deals
with the care and inspection of boilers and pressure
vessels in service only to the extent of providing
suggested rules of good practice as an aid to owners
and their inspectors.

The rules established by the Committee are not to
be interpreted as approving, recommending, or endors-
ing any proprietary or specific design or as limiting
in any way the manufacturer’s freedom to choose any
method of design or any form of construction that
conforms to the Code rules.

The Boiler and Pressure Vessel Committee meets
regularly to consider revisions of the rules, new rules
as dictated by technological development, Code Cases,
and requests for interpretations. Only the Boiler and
Pressure Vessel Committee has the authority to provide
official interpretations of this Code. Requests for revi-
sions, new rules, Code Cases, or interpretations shall
be addressed to the Secretary in writing and shall give
full particulars in order to receive consideration and
action (see Mandatory Appendix covering preparation
of technical inquiries). Proposed revisions to the Code
resulting from inquiries will be presented to the Main
Committee for appropriate action. The action of the
Main Committee becomes effective only after confirma-
tion by letter ballot of the Committee and approval by
ASME.

Proposed revisions to the Code approved by the
Committee are submitted to the American National
Standards Institute and published in Mechanical Engi-
neering to invite comments from all interested persons.
After the allotted time for public review and final
approval by ASME, revisions are published annually
in Addenda to the Code.

Code Cases may be used in the construction of
components to be stamped with the ASME Code symbol
beginning with the date of their approval by ASME.

After Code revisions are approved by ASME, they
may be used beginning with the date of issuance shown
on the Addenda. Revisions, except for revisions to
material specifications in Section II, Parts A and B,
become mandatory 6 months after such date of issuance,
except for boilers or pressure vessels contracted for
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prior to the end of the 6 month period. Revisions to
material specifications are originated by the American
Society for Testing and Materials (ASTM), and are
usually adopted by ASME. However, those revisions
may or may not have any effect on the suitability of
material, produced to earlier editions of specifications,
for use in ASME construction. ASME material specifi-
cations approved for use in each construction Code are
listed in the Appendices of Section II, Parts A and B.
These Appendices list, for each specification, the latest
ASTM edition adopted by ASME, and earlier and later
editions considered by ASME to be identical for ASME
construction.

Manufacturers and users of components are cautioned
against making use of revisions and Cases that are less
restrictive than former requirements without having
assurance that they have been accepted by the proper
authorities in the jurisdiction where the component is
to be installed.

Each state and municipality in the United States and
each province in Canada that adopts or accepts one or
more Sections of the Boiler and Pressure Vessel Code
is invited to appoint a representative to act on the
Conference Committee to the Boiler and Pressure Vessel
Committee. Since the members of the Conference Com-
mittee are in active contact with the administration and
enforcement of the rules, the requirements for inspection
in this Code correspond with those in effect in their
respective jurisdictions. The required qualifications for
an Authorized Inspector under these rules may be
obtained from the administrative authority of any state,
municipality, or province which has adopted these rules.

The Boiler and Pressure Vessel Committee in the
formulation of its rules and in the establishment of
maximum design and operating pressures considers
materials, construction, methods of fabrication, inspec-
tion, and safety devices. Permission may be granted
to regulatory bodies and organizations publishing safety
standards to use a complete Section of the Code by
reference. If usage of a Section, such as Section IX,
involves exceptions, omissions, or changes in provisions,
the intent of the Code might not be attained.

Where a state or other regulatory body, in the printing
of any Section of the Boiler and Pressure Vessel Code,
makes additions or omissions, it is recommended that
such changes be clearly indicated.

The National Board of Boiler and Pressure Vessel
Inspectors is composed of chief inspectors of states
and municipalities in the United States and of provinces
in Canada that have adopted the Boiler and Pressure
Vessel Code. This Board, since its organization in 1919,
has functioned to uniformly administer and enforce the
rules of the Boiler and Pressure Vessel Code. The

vi

cooperation of that organization with the Boiler and
Pressure Vessel Committee has been extremely helpful.

The Code Committee does not rule on whether a
component shall or shall not be constructed to the
provisions of the Code. The Scope of each Section
has been established to identify the components and
parameters considered by the Committee in formulating
the Code rules. Laws or regulations issued by municipal-
ity, state, provincial, federal, or other enforcement or
regulatory bodies having jurisdiction at the location of
an installation establish the mandatory applicability of
the Code rules, in whole or in part, within their
jurisdiction. Those laws or regulations may require the
use of this Code for vessels or components not consid-
ered to be within its Scope or may establish additions or
deletions in that Scope. Accordingly, inquiries regarding
such laws or regulations are to be directed to the
issuing enforcement or regulatory body.

Questions or issues regarding compliance of a specific
component with the Code rules are to be directed to
the ASME Certificate Holder (Manufacturer). Inquiries
concerning the interpretation of the Code are to be
directed to the ASME Boiler and Pressure Vessel
Committee. ASME is to be notified should questions
arise concerning improper use of an ASME Code
symbol.

The specifications for base materials given in Section
II, Parts A and B are identical with or similar to those
of the American Society for Testing and Materials.
When reference is made in an ASME material specifica-
tion to an ASTM specification for which a companion
ASME specification exists, the reference shall be inter-
preted as applying to the ASME material specification.
Specifications for welding materials given in Section
II, Part C are identical with or similar to those of the
American Welding Society. Not all materials included
in the material specifications in Section II have been
adopted for Code use. Usage is limited to those materials
and grades adopted by at least one of the other Sections
of the Code for application under rules of that Section.
All materials allowed by these various Sections and
used for construction within the scope of their rules shall
be furnished in accordance with material specifications
contained in Section II or referenced in Appendices A
of Section II, Parts A and B except where otherwise
provided in Code Cases or in the applicable Section
of the Code. Materials covered by these specifications
are acceptable for use in items covered by the Code
Sections only to the degree indicated in the applicable
Section. Materials for Code use should preferably be
ordered, produced, and documented on this basis; Ap-
pendix A to Section II, Part A and Appendix A to
Section II, Part B list editions of ASME and year dates
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of ASTM specifications that meet ASME requirements
and which may be used in Code construction. Material
produced to an ASME or ASTM specification with
requirements different from the requirements of the
corresponding specifications listed in Appendix A of
Part A or Part B may also be used in accordance with
the above, provided the material manufacturer or vessel
manufacturer certifies with evidence acceptable to the
Authorized Inspector that the corresponding require-
ments of specifications listed in Appendix A of Part
A or Part B have been met. Material produced to an
ASME or ASTM material specification is not limited
as to country of origin.

When required by context in this Section, the singular
shall be interpreted as the plural, and vice-versa; and
the feminine, masculine, or neuter gender shall be
treated as such other gender as appropriate.

Publication of the SI (Metric) Edition of the ASME
Boiler and Pressure Vessel Code was discontinued with
the 1986 Edition. Effective October 1, 1986, the SI
Edition was withdrawn as an ASME Boiler and Pressure
Vessel Code document.

vii
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STATEMENT OF POLICY
ON THE USE OF CODE SYMBOLS AND
CODE AUTHORIZATION IN ADVERTISING

ASME has established procedures to authorize quali-
fied organizations to perform various activities in ac-
cordance with the requirements of the ASME Boiler
and Pressure Vessel Code. It is the aim of the Society
to provide recognition of organizations so authorized.
An organization holding authorization to perform vari-
ous activities in accordance with the requirements of
the Code may state this capability in its advertising
literature.

Organizations that are authorized to use Code Sym-
bols for marking items or constructions which have
been constructed and inspected in compliance with the
ASME Boiler and Pressure Vessel Code are issued
Certificates of Authorization. It is the aim of the Society
to maintain the standing of the Code Symbols for the
benefit of the users, the enforcement jurisdictions, and
the holders of the symbols who comply with all require-
ments,

Based on these objectives, the following policy has
been established on the usage in advertising of facsimiles
of the symbols, Certificates of Authorization, and refer-

ence to Code construction. The American Society of
Mechanical Engineers does not “approve,” “certify,”
“rate,” or “endorse” any item, construction, or activity
and there shall be no statements or implications which
might so indicate. An organization holding a Code
Symbol and/or a Certificate of Authorization may state
in advertising literature that items, constructions, or
activities “are built (produced or performed) or activities
conducted in accordance with the requirements of the
ASME Boiler and Pressure Vessel Code,” or “meet
the requirements of the ASME Boiler and Pressure
Vessel Code.”

The ASME Symbol shall be used only for stamping
and nameplates as specifically provided in the Code.
However, facsimiles may be used for the purpose of
fostering the use of such construction. Such usage may
be by an association or a society, or by a holder of a Code
Symbol who may also use the facsimile in advertising to
show that clearly specified items will carry the symbol.
General usage is permitted only when all of a manufactur-
er’s items are constructed under the rules.

STATEMENT OF POLICY
ON THE USE OF ASME MARKING
TO IDENTIFY MANUFACTURED ITEMS

The ASME Boiler and Pressure Vessel Code pro-
vides rules for the construction of boilers, pressure
vessels, and nuclear components. This includes re-
quirements for materials, design, fabrication, ex-
amination, inspection, and stamping. Items con-
structed in accordance with all of the applicable rules
of the Code are identified with the official Code
Symbol Stamp described in the governing Section of
the Code.

Markings such as “ASME,” “ASME Standard,” or
any other marking including “ASME” or the various

Code Symbols shall not be used on any item which is
not constructed in accordance with all of the applicable
requirements of the Code.

Items shall not be described on ASME Data Report
Forms nor on similar forms referring to ASME which
tend to imply that all Code requirements have been
met when, in fact, they have not been. Data Report
Forms covering items not fully complying with ASME
requirements should not refer to ASME or they should
clearly identify all exceptions to the ASME require-
ments.
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