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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, proprie-
tary 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 indus-
try is not to be interpreted as government or industry endorsement of this code or
standard.

The footnotes in this document are part of this American National Standard.
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1983 ASME
BOILER AND PRESSURE VESSEL CODE

An American National Standard

SECTIONS*
1 Power Boilers
I1 Material Specifications

Part A — Ferrous Materials

Part B — Nonferrous Materials

Part C — Welding Rods, Electrodes and Filler Metals
I Subsection NCA — General Requirements for Division 1 and Division 2
1 Division 1

Subsection NB — Class 1 Components

Subsection NC - Class 2 Components

Subsection ND — Class 3 Components

Subsection NE — Class MC Components

Subsection NF — Component Supports

Subsection NG — Core Support Structures

Appendices
I Division 2 — Code for Concrete Reactor Vessels and Containments
v Heating Boilers
Vv Nondestructive Examination

VI Recommended Rules for Care and Operation of Heating Boilers
VII Recommended Rules for Care of Power Boilers
VIII Pressure Vessels
Division 1
Division 2 — Alternative Rules
X Welding and Brazing Qualifications
X Fiberglass-Reinforced Plastic Pressure Vessels
XI Rules for Inservice Inspection of Nuclear Power Plant Components

*All Sections, except Section II, Parts A, B, and C, available in a separate SI Edition on
October 1, 1983.

ADDENDA

Colored-sheet Addenda, which include additions and revisions to individual Sections of the Code,
are published twice a year and will be sent automatically to purchasers of the applicable Sections
up to the publication of the 1986 Code. Both Editions of the 1983 Code are available only in the
loose-leaf format; accordingly, the Addenda will be issued only in the loose-leaf, replacement-
page format.

Interpretations

ASME issues written replies to inquiries concerning interpretation of technical aspects of the
Code. With the 1983 Edition, the Interpretations for each individual Section will be published
separately and will be included with the Addenda service to that Section. Interpretations of
Section III, Divisions 1 and 2, will be included with the Addenda service to Subsection NCA.
Interpretations are not part of the Addenda to the Code.

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 appear in one or both of the 1983 Code Cases
books: (1) Boilers and Pressure Vessels and (2) Nuclear Components. Supplements will be sent
automatically to the purchasers of one or both the Code Cases books up to the publication of the
1986 Edition. The Code Cases books are not available in a separate SI Edition.
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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 inspec-
tion 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, manufac-
turers, and inspectors of pressure vessels. The objec-
tive 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. Advance-
ments in design and material and the evidence of
experience have been recognized.
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 en-
__dorsing 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 construc-
tion that conforms to the Code rules.
The Boiler and Pressure Vessel Committee meets
regularly to consider requests for interpretations and
revisions of the rules, and to develop new rules as
dictated by technological development. Inquiries must
be addressed to the Secretary in writing and must give
full particulars in order to receive consideration and a
_ written interpretation. 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
confirmation by letter ballot of the Committee and
approval by the Council of the Society.
Proposed revisions to the Code approved by the
Committee are submitted to the American National

FOREWORD

Standards Institute and published in Mechanical
Engineering to invite comments from all interested
persons. After the allotted time for public review and
final approval by ASME Council, revisions are pub-
lished semiannually 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
the ASME Council.

After Code revisions are approved by Council they
may be used beginning with the date of issuance
shown on the Addenda. Revisions become mandatory
as minimum requirements six months after such date
of issuance, except for boilers or pressure vessels
contracted for prior to the end of the six-month
period.

Manufacturers and users of components are cau-
tioned 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 com-
ponent is to be installed.

Each state and municipality in the United States
and each province in the Dominion of 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 Committee 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 Au-
thorized Inspector or an Authorized Nuclear Inspec-
tor 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, in-
spection, and safety devices. Permission may be
granted to regulatory bodies and organizations pub-
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lishing 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 prov-
inces in the Dominion of 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 cooperation of that organi-
zation with the Boiler and Pressure Vessel Committee
has been extremely helpful. .

It should be pointed out that the state or municipal-
ity where the Boiler and Pressure Vessel Code has
been made effective has definite jurisdiction over any
particular installation. Inquiries dealing with problems
of local character should be directed to the proper
authority of such state or municipality. Such authority
may, if there is any question or doubt as to the proper
interpretation, refer the question to the Boiler and
Pressure Vessel Committee.

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. The Specifications for welding materials
given in Section II, Part C, are identical with or
similar to those of the American Welding Society. Use
of the materials described in these Specifications is

vi

covered by the rules in one or more Sections of the
Boiler and Pressure Vessel Code. All materials al-
lowed by these various Sections and used for construc-
tion within the scope of their rules shall be furnished
in accordance with ASME Material Specifications
contained in Section II except where otherwise pro-
vided 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;
however, material produced under an ASTM Speci-
fication may be used in lieu of the corresponding
ASME Specification, provided that the requirements
of the ASTM Specification are identical (excluding
editorial differences) or more stringent than the
ASME Specification for the Grade, Class, or Type
produced and provided that the material is confirmed
as complying with the ASTM Specification. Material
produced to an ASTM specification with requirements
different from the requirements of the corresponding
ASME Specification may also be used in accordance
with the above, provided the material manufacturer or
vessel manufacturer certifies with evidence acceptable
to the Authorized Inspector or Authorized Nuclear
Inspector that the corresponding ASME Specification
requirements 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.
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The ASME Boiler and Pressure Vessel Committee
considers requests for adoption of new materials
desired by the owner/user or fabricator, manufac-
turer, installer, assembler of boilers, pressure vessels,
or-components constructed to the Code. That the
material receive proper consideration by the appropri-
ate subcommittees, information and data are required
to properly categorize the material. In general, this
information and data include, but are not necessarily
limited to, the following information:

The proposed chemical composition should include
those elements that establish the characteristics and
behavior of the material.

The mechanical properties for the material should
include tensile test data, ductility data, and other
special mechanical test data which will assist the
Committee in its review of the material and its
application.

Tensile test data (per ASTM E 21), including both
ultimate tensile strength and yield strength, should be
at room temperature and at 100°F or 50°C intervals to
a'temperature at least 100°F higher than the intended
use of the material. When creep properties may be
expected to limit the allowable stress, creep and creep
rupture data at temperature intervals of 100°F or 50°C
are also required. Such data should be four or more
time intervals, one of which should be longer than
2000 hr, but less than 6000 hr, and one of which
should be longer than 6000 hr.

Toughness data on base and weld metal (including
heat affected zone) may also be required. It is
preferred that these data include temperature-
toughness curves of material subjected to heat treat-
ment(s) representative of the finished fabricated prod-
uct. The toughness testing data should be obtained
using methods and procedures outlined in the applica-
ble sections of the Code under which the material is to
be used.

vii

GUIDELINE ON THE ADOPTION OF NEW
BASE MATERIALS FOR THE
ASME BOILER AND PRESSURE VESSEL CODE

If the material is to be used in welded construction,
data from actual welding tests made in accordance
with Section IX of the Code are recommended. This
should also include the welding processes and weld
filler metal(s) intended for the fabrication of the
material, all-weld-metal tensile test data for tempera-
tures representative of intended service, any special
restrictions on the welding of the material, and with
the appropriate postweld heat treatment, if any, which
will be given the material. If postweld heat treatment
results in embrittlement of the material, the sig-
nificance of such treatments with substantiating data
should be forwarded. Toughness data on weld metal
and heat affected zone in the as-welded and postweld
heat treated conditions, when appropriate, should be
submitted.

Where the material is intended for special applica-
tions, requires special handling, requires special weld-
ing procedures, or has known limitations or suscepti-
bility to failure in certain services, precautionary
requirements and information should be included in
the submittal of the necessary data for Committee
review.

The forms! of materials which are needed for
construction in accordance with the Code and the
Sections of the Code? for which application is to be
considered will be required.

The general data recommended should be submitted
on a minimum of three heats of material, preferably
commercial heats of material. Where the chemical
range will have an effect on the mechanical properties,
the heats selected must cover both the high and low
range of the effective chemical elements to show the
effect on the mechanical properties. Any special heat
treatment, whether applied by the material suppliers

1Product forms, such as sheet, strip, plates, bars, shapes, seamless
or welded pipe or tube, forging, casting, etc.
2Section 1, III, IV, or VIII, Division 1 or 2.
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or the fabricator, should be applied to these test pieces
in preparation of the data. If the material is presently
covered by an ASTM specification, please enclose the
specification number(s) and grade(s) involved in your
application. If the material is not in ASTM speci-
fications covering the product forms required, it will
be necessary to apply to ASTM for specification
coverage of this material.

Should there be a need for Code use prior to the
inclusion of the material in ASTM Specifications, the
Committee will consider the issuance of a Code Case.
In addition to the information and data noted above,
the Committee should be provided with an indication
of user need, the letter to ASTM requesting speci-
fication coverage, and sufficient information for the
Committee to modify an appropriate existing ASME
or ASTM Specification to establish the material
specification requirements for the material product
form.

viii

The foregoing is a general outline of the data which
the Committee may need for appropriate review of
new material. The applicable Sections for construction
should be reviewed for any additional guidance, such
as fatigue data for the requirements of Section III or
Section VIII, Division 2. If the intended use of the
new material is in elevated temperature nuclear
construction, the proposer should request a copy of
the special publication titled “Guidelines for Required
Data on New Materials for Elevated Temperature
Nuclear Construction” (approved January 8, 1976).

When the new material is a minor modification of a
Code approved material, the data required may be
reduced with the concurrence of the Committee.
When the data supplied is insufficient for an adequate
elevation, the Committee will request additional data.
Such requests will be forwarded to inquirers, indicat-
ing those areas in which additional information is
required.
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STATEMENT OF POLICY
ON THE USE OF CODE SYMBOLS AND
CODE AUTHORIZATION IN ADVERTISING

ASME has established procedures to authorize
qualified organizations to perform various activities in
accordance 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
various activities in accordance with the requirements
of the Code may state this capability in its advertising
literature.

Organizations that are authorized to use Code
Symbols 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 requirements.

Based on these objectives, the following policy has
been established on the usage in advertising of
facsimiles of the symbols, Certificates of Authoriza-
tion, and reference to Code construction. The Ameri-

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, exam-
ination, inspection, and stamping. Items constructed
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

can Society of Mechanical Engineers does not “ap-
prove,” ‘“‘certify,” “rate,” or ‘“endorse” any item,
construction, or activity and there shall be no state-
ments or implications which might so indicate. An
organization holding a Code Symbol and/or a Cer-
tificate 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 manufacturer’s items are constructed
under the Rules.

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

not constructed in accordance with all of the applica-
ble 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
requirements.
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D. A, Patience
H. C. Templeton
E. O. Woolridge

Subgroup on Nonferrous Alloys (SC 11)

R. Dirscherl, Chairman
J. W. Tackett, Secretary
R. A. Clemons

A. Cohen

G. C. Hsu

G. Knapp

R. T. Webster
M. ]. Weiss
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SUBCOMMITTEE ON NUCLEAR POWER (SC HI)

R. F. Reedy, Chairman
W. R. Smith, Sr., Vice Chairman
I: Millman, Secretary
J. N. Baysden
R. J. Bosnak
E. B. Branch
M. N. Bressler
. W. Catudal
L) Chockle

J. ). Duffy

E. F. Gerwin
E. J. Hemzy
R. E. Jagger
W. G. Knecht
D. F. Landers
W. N. Mclean
. N. Moschini
. E. Northup

. M. Purdy

. C. Rodabaugh
. W. Sher

. W. Tagart, Jr.

Special Working Group on Containment Systems for
Nuclear Spent Fuel and High Level Waste
Transport Packagings (SC I11)

K. Goldmann, Chairman
W. H. Brinkman

D. A. Canonico

R. J. Claverie

R. M. Jefferson

C. R. Johnson

R. H. Jones

C. E. MacDonald
J. J. McLellan

F. N. Moschini
R. E. Nickell

W. H. Rogers

R. Sanacore

C. ). Temus

Subgroup on General Requirements (SC 11l & 3C)

F. W. Brady, Co-Chairman
H. F. Dobel, Co-Chairman
J:R. Barbee

J.'N. Baysden

R. J. Bosnak

F. W. Catudal

J. J. Duffy

E. F. Gerwin

W. S. Gibbons, Jr.,
Co-Chairman

R.'D: Kulchak, Co-Chairman
Ri C. Arthurs

J:.N. Babcock, Jr.

}J.'R. Barbee

J. Vi Bosco

A. Breed

R. B. Bremmer

B. W. Burak

W. S. Gibbons, Jr.
R. D. Kulchak

M. ). Meyer

F. N. Moschini

R. E. Muise

W. Schultheis

R. Shanlever

G. M. Tolson

Working Group on Quality Assurance (SG-GR) (SC HI & 3C)

R. Davis

). D. Lenardson
H. A. Manning
J. McLaughlin
M. J. Meyer

R. E. Muise

T. G. Scarbrough
S. N. Sparacino
G. M. Talson

R. B. Yori

Working Group on Duties and Responsibilities
(SG-GR) (SC Il & 3C)

W. Schultheis, Co-Chairman
R. Shanlever, Co-Chairman
W. L. Lowry, Jr., Secretary
. E. Ayotte
. N. Baysden
. P. Burke
E
J

W. F. Johnson
B. C. Larcher
A. S. Laurenson
R. S. Love

J. R. Luke
B. D. Rall

R. T. Rose
D. W. Sher
). E. Triolo
R. E. Weber
D. R. Young

Working Group on Data Report Forms
(SG-GR) (SC Il & 3C)

R. E. Muise, Chairman
C. W. Allison

R. C. Arthurs

J. N. Babcock, Jr.

C. F. Buckley

B. W. Burak
F. Norman

R. Siever

M. F. Sullivan

Subgroup on Materials (SC 1)

G. Knecht, Chairman
H. Borter
N. Bressler
G. Carlton
R. Drahos
P. Fetterolf
D. Goins
R. Haines
.Juppenlatz, Jr.
I. Landerman
W. H. Leach
J. F. Longenecker
N. J. Mares

W.
W.
M.
B.
F
F.

m*og

R. D. McKellar
W. N. McLean
R. P. Meineke
R. H. Moeller
C. J. Parmentier
L. M. Petrick
W. J. Sperko
R. W. Swayne
Taboada

E. Tyson

M Weiss

H. Yoon

D. E. Young

V’>

Subgroup on Design (SC HI)

D. F. Landers, Chairman
E. B. Branch

M. N. Bressler

W. G. Brussalis

N. W. Edwards

W. F. English, Jr.

F. P. Hill, Jr.

E. M. Livingston

W. N. Mclean

R. W. Mikitka

C. A. Moore

C. M. Purdy

E. C. Rodabaugh
B. L. Silverblatt

J. D. Stevenson

J. H. Wawrzeniak
W. M. Wepfer

K. R. Wichman




Special Working Group on Dynamic Analysis (SG-D) (SC 111)

R. Wray, Chairman
R. D. Blevins

G. F. Bohm

A. P. Cobb, Jr.

N. A. Goldstein

A. H. Hadjian

Special Working Group on Faulted Conditions (SG-D) (SC Il

G. F. Bohm, Chairman
P. L. Anderson

C. W. Bruny

G. Bushell

W. F. English, Jr.

J. Ferdous

M. Hartzman

Kassawara
Li

<

P

K.

E.
. M. Mulcahy
D. Stevenson

R
L.
A.
T
J

S. W, Tagart, Jr.

Working Group on Vessels (SG-D) (SC HI)

. B.

W, Haupt
.S.

F

\%

R. W. Mikitka
P. P. Raju

P. N. Randall

R. F. Sammataro
R. E. Tome

J. C. Tsai

A. Walsenko

K. R. Wichman

. D. Mysinger
. H. Pedell

Working Group on Pumps (SG-D) (SC 1lI)

. G. Anderson
. S. Boster

. L. Brammer
. L. Cummings
. Dernedde

. R. Graglia

. H. Wawrzeniak, Chairman

D. R. Hyatt

A. N. MacCrum
J. C. Major

J. R. McEwan
P. J. Nagengast
J. 1. Ranft

W. M. Wepfer

Xiv

Working Group on Valves (SG-D) (SC IlI)

W. N. McLean, Chairman
P. H. Awtrey

l. L. Beltz

R. R. Brodin

B. P. Brooks

J. M. Cowley

R. J. Kiessel

W. G. Knecht

R. Koester

B. H. Leonard, Jr.

L. ). Malandra

1. J. McGavin

B. J. Milleville

H. R. Sonderegger
). C. Tsacoyeanes
R. G. Visalli

R. T. Wolantejus
J. R. Zahorsky

B. Zannini

B. M. Zarolia

Working Group on Component Supports (SG-D) (SC Hl)

M. N. Bressler, Chairman
G. M. Bove

J. T. Boyd

B. J. Cheek

E. W. Corner

R. J. Doelling

Z. A. Kravets

R. J. Masterson
A. E. Meligi

A. ]. Moellenbeck

Working Group on Core Support Structures (SG-D) (SC Ilt)

B. L. Silverblatt, Chairman
T. Vetter, Jr., Secretary

R. W. Bonsall

C. W. Collins

E. D. Mysinger
H. Noreen, Jr.
R. F. Petrokas

L. J. Pierce

C. L. Ray, Jr.

E. O. Swain

K. R. Wichman
R. T. Wolantejus
M. P. Zyne

W. F. English, Jr.
F. T. Grubelich
J. F. Walker

Working Group on FRP Pipe (SG-D) (SC II)

L. Loziuk, Chairman
R. ). Bailey

A. B. Glickstein

M. E. Greenwood

J. Newman
L. Porse
R. A. White

Subgroup on Fabrication and Examination (SC 111)

. N. Moschini, Chairman
. A. Sepp, Jr., Secretary
. W. Allison
. C. Bertossa

. H. Borter

. M. Byerley
. G. Carlton

wggomzw

J. B. Christofferson
F. R. Drahos

G. B. Georgiev

E. F. Gerwin

J. E. Harris

D. P. Hegglin

R. W. Jackson

R. M. Jessee

W. G. Knecht

J. Lan

J.R McGuffey

W. N. MclLean

W. A. Molvie

J. L. Perkins

C. M. Purdy

J W. Richardson
. E. Schuessler
R. E. Tschirch
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Subgroup on Pressure Relief (SC Ill)

-W. Catudal, Chairman
. A, Cedel

- C. Cherny

. M. Dimitroff

W. D. Greenlaw
S. F. Harrison
D. M, Pattarini
K. R. Shaw

Subgroup on Elevated Temperature Construction (SC Ill)

A;W. Dalcher, Chairman
J. L. Mclean, Secretary
J:J. Duffy

W. D. Goins

R. E. Jagger

. Allen, Chairman
. Northup, Vice Chairman
. Weinman, Secretary
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.A. Bradshaw, Jr.
& W. Brady

+ M. Brown

L A. Erler

;L. Fisher

. M. Forseth

. E. Goldman
. J. Haavik

. E. Johnson

. F. Johnson
. D. Kulchak
. P. Moore

Uwg—-lo}gom-—i-n:clzv—m—qh—

F.W. Joyce, Chairman
LF. Artuso
H: W. Gilley

_ C.E Jaycox

« A. Bradshaw, Jr., Chairman
. P. Allen

+ L. Fisher

- M. Forseth

. J. Haavik

JOINT ACI-ASME COMMITTEE ON CONCRETE PRESSURE
COMPONENTS FOR NUCLEAR SERVICE (SC-3C)

D. Morano
M. J. Morris
R. G. Oesterle
F. S. Ople, Jr.
D. K. Peetz
R. P. Pizzuti
P. Reinhardt
F. Rinaldi
E. R. Rybarski
M. Schupack
B. B. Scott
R. Shanlever
C. P. Siess

). D. Stevenson
B. K. Thornley, r.
R. N. White

Working Group on Concrete Inspectors Qualifications
(SG-GR) (SC-3C)

W. F. Johnson
R. J. Vurpillat
R. E. Wilson

Subgroup on Materials, Constructions, and Examinations
(8C-3C)

). F. Hildebrand
A. W. Isberner
D. P. Moore

P. Reinhardt

R. A. Rohrbacher

Xv

Working Group on Concrete (SG-M, C & E) (SC-3C)

D. ). Haavik, Chairman G. R, Murphy

J. P. Allen R. W. Narva

J. F. Best R. P. Pizzuti

R. A. Bradshaw, Jr. R. A. Rohrbacher
J. Gutierrez E. R. Rybarski

A. Isberner

Working Group on Reinforcing and Prestressing Systems
(SG-M, C & F) (SC-3C)

D. P. Moore, Chairman D. K. Peetz

J. E. Barry P. Reinhardt

J. R. Leclair B. K. Thornley, Jr.
R. B. Lipinski G. Valentenyi

D. S. Mehta

Working Group on Liners (SG-M, C & E) (SC-3C)

G. L. Fisher, Chairman J. F. Hildebrand
R. M. Attar J. D. Madden
U. . Gosts

Subgroup on Design (SC-3C)

B. B. Scott, Chairman R. G. Qesterle
L. 1. Cheng F. S. Ople, Jr.

J. A. Curtin J. A, Raulinaitis
J. F. Fulton R. E. Shewmaker
M. J. Holley K. O. Stalter

D. C. Jeng J. D. Stevenson
T. E. johnson A. Walser

R. E. Koppe R. N. White

R. A. Mattson

Subgroup on Testing and Protection Against Overpressure

(SC-3C)
T. M. Brown, Chairman R. B. Lipinski
S. Guha-Majumdar N. J. Tuholski
H. T. Hill L. F. Wallace
Subgroup on Core Support Structures (SC-3C)
A. E. Goldman, Chairman F. V. Fair
J. W. Borkowski P. A. Stancampiano
T. P. Chang T.Y.P. Tan
A. A. Cline G. T. Yahr
J. M. Day Z. Zudans



SUBCOMMITTEE ON HEATING BOILERS (SC V)

S. F. Harrison, Chairman

M. J. Telesmanic, Vice
Chairman

F. P. Barton

G. F. Carlson

P. G. Daugirda

R. B. Duggan

A. N. Duncan

G. E. Fratcher

R. Gallup

L. Kasparian
. Lieblich

R. McCain, Jr.
H. Milton

1. Mullican
. F. Vierson Il
. H. Weigel
J. I. Woodworth

D
G
M
Z.
T
R
N
R

Subgroup on Care and Operation of Heating Boilers (SC IV)

Z. R. McCain, Jr., Chairman
F. P. Barton

V. E. Doss

J. Giambrone

M. Lieblich

T. H. Milton

R. H. Weigel

J. 1. Woodworth

Subgroup on Water Heaters (SC IV)

C. E. Fratcher, Chairman
A. N. Duncan, Secretary
F. P. Barton

P. G. Daugirda

W. H. Dormer, Jr.
W. L. Garvin

G. R. Lewis

E. Wenczl

Subgroup on Cast Iron Boilers (SC IV)

. R. Gallup, Chairman
L. Garvin

D.R. G
W.L. G

R. H. Weigel
J. 1. Woodworth

SUBCOMMITTEE ON NONDESTRUCTIVE EXAMINATION
(SC V)

J. R. Mackay, Chairman

R. C. Hudson, Vice Chairman
J. Brzuszkiewicz, Secretary
A. S. Birks

H. G. Bogart

J. B. Christofferson

B. H. Clark

L. T. Detlor

W. H. Dormer, Jr.

F. T. Duba

H. C. Graber
G. W. Hembree

. J. Herbert
. T. Hughes, Jr.
. F. Luga
. Markowitz
. C. McGaughey
. D. Potter

J. C. Spanner
J. Sunukjian
E. J. Wnek

Subgroup on General Requirements (SC V)

G. W. Hembree, Chairman
J. O. Brown

B. H. Clark

R. J. Claverie

W. H. Dormer, Jr.
H. S. Garcha
J. Sunukjian

Xvi

Subgroup on Radiography (SC V)

J. Wnek, Chairman -
J. Callinan, Jr.

L. Crabtree
T. Detlor
E. Foster
H

E.
J.

D.
L.
B.
R. Hardison

B. Kovacs

T. F. Luga

S. Markowitz
T. G. McCarty
C. N. Sherlock
B. K. Warren

Subgroup on Ultrasonics (SC V)

. Gomien
. Hughes, Jr.

“>sn.

R. W. McClung
W. C. McGaughey
E. E. Potter

F. ). Sattler

J. C. Spanner

F. R. A. Turner

R. E. Vincent (Alternate)

Subgroup on Surface NDE (MT, PT, & ET) (SC V)

H. G. Bogart, Chairman
A. S. Birks

J. B. Christofferson

J. I. Dantzer

Special Working Group on Acoustic Emission (SC V)

SUBCOMMITTEE ON PRESSURE VESSELS (SC VIII)

R. }. Cepluch, Chairman
J. LeCoff, Vice Chairman
A. ). Roby, Secretary

B. W. Bace

R. D. Bonner

V. W. Butler

P. Y. Chow

j. R. Farr

. B. France
. E. Fratcher
. L. Garvin
. M. Gibson
. C. Griffin

H. C. Graber
R. M. Jessee
J. B. Morgan

J. F. Manning
E. E. Potter
J. C. Spanner

M. H. Jawad
G. G. Karcher
P. E. Loveday
J. C. Maxham
W. R. Mikesell
C. C. Neely
R. F. O'Neill
F. O. Parnkopf
R. J. Sinisi

. ). Szigety
C. M. Vogrin
B. L. Whitley
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Special Working Group on Heat Transfer Equipment (SC VIil)

G. G. Karcher, Chairman A. W. Lohmeier

J. H. Kissel, Vice Chairman U. R. Miller

H. A. Schmidt, Jr., Secretary H. C. Rauschenplat
D. E. Bolt A. P. Rochino

G. Borushko J. E. Soehrens

B. J. Field A. L Soler

T, K. Haldas W. A, Treff

A. M. Impagliazzo S. Yokell

Special Working Group on Composite Concrete and
Steel High Pressure Vessels (SC VIII)

P. Y. Chow, Chairman D. ). Naus

R. E. Bachman F. S. Ople, Jr.
R. D. Ciatto G. R. Sepelek
T.}. Fowler A. M. Smolen
R. C. Griffin J. Stringer

G. G. Karcher S. Thoman

E. F. Linck D. L. Wu

Special Working Group on High Pressure Vessels (SC ViII)

W. R. Mikesell, Chairman D. P. Kendall
M: E. Sheehan, Secretary G. Mraz
D. J. Burns C. C. Neely
L: R. Douglas E. G. Nisbett
R. G. Fasiczka H. C. Rauschenplat
R. E. Feigel E. R. Sliwinski
D. M. Fryer D. A, Swift
R. E. Jagger F. W. Tatar
Subgroup on General Requirements (SC VIIil)
R.:D. Bonner, Chairman C. C. Neely
S..E. Johnson, Secretary A. J. Palmer
A.'P. Ahrendt A. M. Smolen
M. R. Bauman J. E. Stevens
D. D. Carpenter W. J. Stuber
H. F. Colter W. E. Vogler
W: L. Garvin B. L. Whitley
J. C. Maxham
Subgroup on Materials (SC VIII)

. H. Jawad, Chairman J. J. Gaughan

.:D. Narduzzi, Secretary J. Hainsworth

.+ C. Banks H. L. Hime

. W. Butler E. G. Nisbett

. D, Erickson J. W. Tackett

. W, Garvin

Xvii

Subgroup on Design (SC VIII)

J. R. Farr, Chairman

R. E. Knoblock, Secretary

R. M. Gibson
N. Gilbert

R. E. Gleason
J. A. Hayward
M. H. Jawad

Working Group on Non-Circular Vessels (SG-D) (SC VIil)

A. Selz, Chairman
N. Gilbert
H. B. Peters

Subgroup on Fabrication and Inspection (SC VHI)

J. ). Szigety, Chairman
R. F. O'Neill, Secretary
W. B. Boyer

J. O. Brown

S. C. Cyr

H. B. France

M. |. Houle

Working Group on Layered Vessels (SGFI) (SC VIiI)

Becker
Caldwell
Douglas

O.
M. S
A,
M.
R.
E. Fratcher

F
A.
E.
S.
L.
G.

Parnkopf, Chairman
Smolen, Secretary

G. G. Karcher
R. W. Mikitka
J. J. Murphy
R. F. O'Neill
A. Selz

D. Staskelunas
C. M. Vogrin

A. M. Smolen
E. L. Thomas, Jr. -
J. L. Urner

). P. Houstrup
J. Lang

F. O. Parnkopf
R. E. Schuessler
R. J. Sinisi

R. F. Wagner

R. M. Gibson
N. Gilbert

J. L. Jacobowitz
R. E. Pechacek
H. C. Rauschenplat
B. L. Whitley

SUBCOMMITTEE ON WELDING (SC 1X)

R. C. Griffin, Chairman

B. D. Hackney, Vice Chairman
J. Brzuszkiewicz, Secretary

B. L. Alia

L. J. Christensen
H. R. Cobb

H. R. Conaway

Lorentz, Jr.

L
L
L
J
. A. LaPointe
.E
. H. Miller

G. W. Oyler
K. Peetz
J. Pon

D. Reynolds
K. Sager, Jr.

S. Sayre

K. Scattergood
G. Schreiner

. L. Smith

G. K. Sosnin
W. J. Sperko

G. W. Spohn 11l
K

R

D

D.
K.
S.
R.
H.
W.
N.

—

C. Taber
. R. Young
. Stull (Alternate)
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Subgroup on Materials (SC IX)

R. E. Lorentz, Jr., Chairman
M. L. Carpenter

H. R. Conaway

R. M. Jessee

A. S. Melilli

A. H. Miller

Subgroup on General Requirements (SC 1X)

S. Sayre

G. Schreiner
). Sperko
W. Spohn llI
C.

H.
N.
W.
G.
K. C. Taber

Subgroup on Procedure Qualification (SC 1X)

M. J. Houle, Chairman
B. L. Alia

L. J. Christensen

H. R. Cobb

L. Helmbrecht
D. Reynolds
J. Sperko

G.

H.
S.
W.
E. G. Thompson

Subgroup on Performance Qualification (SC 1X)

M. J. Houle, Chairman
B. D. Hackney

R. A. LaPointe

J. ). Meyer

P. P. Norris

W. K. Scattergood
H. A. Sosnin

D. L. Tevis

E. G. Thompson

Subgroup on Brazing (SC 1X)

B. D. Hackney, Chairman
M. L. Carpenter
R. A. LaPointe

A. H. Miller
K. J. Pon
D. A. ). Stegner

SUBCOMMITTEE ON REINFORCED PLASTIC
PRESSURE VESSELS (SC X)

J. Brzuszkiewicz, Secretary
E. E. Bates

D. M. Bertelsman

W. L. Bliley

J. W. Carter

J. ). Duffy

R. F. Foral

S. F. Harrison

). Hassert

W. D. Humphrey
A. B. Isham

E. E. Morgenegg

Xviii

SUBCOMMITTEE ON NUCLEAR INSERVICE INSPECTION
(SC Xi)

L. J. Chockie, Chairman

W. O. Parker, Vice Chairman

K. l. Baron, Secretary
C. W. Allison

W. F. Anderson

A. J. Birkle

R. E. Bullock
S. H. Bush

D. D. Davis
F. T. Duba
H. L. Gotschall
F. E.
L. B.
G. J.

Working Group on Concrete Pressure Components (SC XI)

H. T. Hill, Chairman
H. Ashar

R. E. Bullock

C. A. Byrd

F. T. Duba

Special Working Group on Editing and Review (SC XI)

. Beverly, Chairman
. Claverie

Subgroup on General Requirements (SC XI)

L. B. Gross, Chairman
R. ). Claverie, Secretary
C. W. Allison

W. E. Cawley
G. Gotch

F. A. Hawksley
J.R R. Knoke

Working Group on Regulatory Guides (SG-GR) (SC XI)

J. R. Knoke, Chairman
L. B. Gross

W. C. Ham

P. J. Herbert

J. P. Houstrup

L. R. Katz

J. R. Knoke

J. ). Lance

R.-R. Maccary
M. S. Markowicz
G. ). Pitzl

P. C. Riccardella
M. E. Schuster, Jr.
C. H. Walters
F. A,
W.

Warner
P. Worden

J. F. Fulton

H. L. Gotschall

S. Guha-Majumdar
A. M. Salley

G. Valentenyi

:
!

M. ). Partridge
R. F. Sammataro
R. W. Swayne
F. A. Warner

J. M. Madara . T.
C. V. Moore g J. F. C({u
M. ). Partridge | C.D.C
S. M. Sullivan g F. J. Do
J. H. Uhl . F. T. Dt
F. A. Warner §
.
|
|
A.). Birl
C. ). Dei
E. J. Parent P. P. De
' L. Frank
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Working Group on Inspection Duties and Code Application
(SG-GR) (SC XI)

). H. Uhl, Chairman S. M. Sullivan
R. ). Claverie, Secretary C. H. Walters
L. Frank F. A. Warner

G. Gotch W. P. Worden

Working Group on Inspection of Class 2 Systems
(SG-GR) (5C XI)

M. }. Partridge, Chairman L. Sage

C. Brader R. E. Scott

E. J. Brown W, A. Sims
A. R. Carpenter F. Tehranchi
M. T. Cross J. H. Uhl

F. Famulari R. C. Vanlear
J. B. Martin

Subgroup on Water-Cooled Systems (SC XI)

A. }. Birkle, Chairman S. Lefkowitz
R. L. Beverly, Secretary R. E. Legate
A. E. Curtis J. B. Martin
D. D. Davis E. J. Parent
. J. Dodd R. L. Powers
W. S. Hazelton F. Tehranchi
k. R. Katz G. Wasilenko

Working Group on Nondestructive Examination
(SG-WCS) (SC XI)

E. DeBarba, Chairman M. G. Hacker
J. L. Wood, Secretary P. J. Herbert
D. C. Adamonis V. H. Hight
P. S. Barry M. R. Hum

F. L. Becker E. j. Parent
W. T. Clayton B. R. Rajala
J. F. Cook F. ). Sattler

C. D. Cowfer A. E. Smith

F. §. Dodd R. M. Stone
F. T. Duba

)

Working Group on Steam Generator Inspection
(SG-WCS) (SC XI)

A. J. Birkle, Chairman L. B. Gross
C. J. Denton E. ). Parent
P. P. DeRosa A. ). Spencer
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The American Society of Mechanical Engineers
(ASME) and the American Society for Testing and
Materials (ASTM) have cooperated for more than fifty
years in the preparation of material specifications
adequate for safety in the field of pressure equipment
for ferrous and nonferrous materials, contained in
Section II (Part A—Ferrous and Part B—Nonferrous)
of the ASME Boiler and Pressure Vessel Code.
The evolution of this cooperative effort is contained
in.Professor A. M. Greene’s “History of the ASME
_ Boiler Code,” which was published as a series of
_ articles in Mechanical Engineering from July 1952
through August 1953 and is now available from
ASME in a special bound edition. The following
quotations from this history, which was based upon
the minutes of the ASME Boiler and Pressure Vessel
Committee, will help focus on the cooperative nature
of the specifications found in Section II, Material
_ Specifications.
“General discussion of material specifications com-
prising Paragraphs 1 to 112 of Part 2 and the
advisability of having them agree with ASTM speci-
fications,” (1914).
_ "ASME Subcommittee appointed to confer with
ASTM,” (1916).
“Because of this cooperation the specifications of the
1918 Edition of the ASME Boiler Code were more
nearly in agreement with ASTM specifications. In the
1924 Edition- of the Code, 10 specifications were in
complete agreement with ASTM specifications, 4 in
_ Substantial agreement and 2 covered materials for
which ASTM had no corresponding specifications.”
“In Section II, Material Specifications, the para-
graphs were given new numbers beginning with S-1 and
__extending to S-213, (1925).
' “Section II was brought into agreement with changes
made ‘in the latest ASTM specifications since 1921,
(1932).
“The Subcommittee on Material Specifications ar-
ranged for the introduction of the revisions of many of
the specifications so that they would agree with the
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latest form of the earlier ASTM specifications. . .,
(1935).

From the preceding, it is evident that many of the
material specifications were prepared by the Boiler
and Pressure Vessel Code Committees, then subse-
quently, by cooperative action, modified and identified
as ASTM specifications. Section II, Parts A and B,
currently contain many material specifications which
are identical with the corresponding ASTM speci-
fications and some which have been modified for Code
usage. :

In 1969, the American Welding Society began
publication of specifications for welding rods, elec-
trodes, and filler metals, hitherto issued by ASTM.
The Boiler and Pressure Vessel Committee has recog-
nized this new arrangement, and is now working with
AWS on these specifications. Section II, Part C,
contains the welding material specifications approved
for Code use.

All identical specifications are indicated by the
ASME/ASTM symbols or the ASME/AWS symbols.
The ASME Boiler and Pressure Vessel Committee has
given careful consideration to each new and revised
ASTM or AWS specification, and has made such
changes as they deemed necessary to make the
specification adaptable for Code usage. In addition,
ASME has furnished ASTM with the basic require-
ments that should govern many proposed new speci-
fications. Joint action will continue an effort to make
the ASTM, AWS, and ASME specifications identical.

To assure that there will be a clear understanding
on the part of the users of Section II, ASME publishes
both the identical specifications and those amended for
Code usage in three parts every three years, in the
same page size to match the other sections of the
Code, and Addenda are issued every six months to
provide the latest changes in Section II specifications.

The ASME Boiler and Pressure Vessel Code has
been adopted into law by 45 states and many
municipalities in the United States and by all of the
Canadian Provinces.
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SPECIFICATION FOR COPPER PLATES FOR LOCOMOTIVE
FIREBOXES
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SB-11

(Identicat with ASTM Specifieation B 11-78 for the alloys covered, Section 19 Certifica-
tion has been added and editorial changes made. Minimum yield strength requirements
are mandatory.)

1. Scope

1.1 This specification covers copper plates
for locomotive fire boxes. The following
coppers are covered:

Previously
Copper Used

No. Designation Type of Copper

110 ETP Electrolytic tough pitch

122 DHP Phosphorized, high residual

phosphorus

125 FRTP Fire-refined, tough pitch
142 DPA Phosphorized, arsenical

NoTE 1—Tough pitch copper (nonarsenical) may
be furnished at the option of the manufacturer as
either Copper No. 110 or 125.

NoTE 2—The values stated in U.S. customary
units are to be regarded as the standard.

2. Applicable Documents

2.1 The following documents of the issue in
effect on date of material purchase form a part
of this specification to the extent referenced
herein: '

2.1.1 ASTM Standards:

E 8, Tension Testing of Metallic Materials

E 29, Recommended Practice for Indicating
Which Places of Figures Are to Be Consid-
ered Significant in Specified Limiting
Values

E 53, Chemical Analysis of Copper (Electro-
lytic Determination of Copper)

E 55, Sampling Wrought Nonferrous Metals
and Alloys for Determination of Chemical
Composition :

E 62, Chemical Analysis of Copper and
Copper-Base Alloys

3. Definitions

3.1 The following definitions shall apply:

3.1.1 plate—a rolied flat product over 0.188
in. (4.78 mm) thick and over 12 in. (305 mm)
wide, in straight lengths.

3.1.2 lengths—straight pieces of the product.

3.1.2.1 ends—straight pieces, shorter than
the nominal length, left over after cutting the
product into mill lengths, stock lengths, or
specific lengths. They are subject to minimum
length and maximum weight requirements.

3.1.2.2 mill—straight lengths, including
ends, that can be conveniently manufactured in
the mills. Full length pieces are usually 8, 10, or
12 ft (2.44, 3.05, or 3.66 m) and subject to
established length tolerances.

3.1.2.3 specific—straight lengths that are
uniform in length, as specified, and subject to
established length tolerances.

4. Ordering Information

4.1 Orders for material under this specifica-
tion shall include the following information:

4.1.1 Copper No. (Section 1),

4.1.2 Dimensions: length, width, thickness
(Section 9 and Table 2).

4.1.3 Weight: total weight of each size.

NoTE 3—When these plates are to be welded
either Copper No. 122 or 142 should be specified.

5. Materials and Manufacture

5.1 The material shall be of such quality and
purity that the finished product shall have the
properties and characteristics prescribed in this
specification.

5.2 The copper shall be hot rolled from
suitable cakes which may be either fire refined
or electrolytic.

6. Chemical Requirements

6.1 The copper shall conform to the require-
ments as to chemical composition prescribed in
Table 1.

7. Tensile Requirements

7.1 The material ‘shall conform to the re-
quirements in Table 2 as to tensile properties.





