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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 2010
Code. The 2007 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 Inter-
pretations for each individual Section will be published
separately and will be included as part of the update service
to that Section. Interpretations of Section III, Divisions 1
and 2, will be included with the update service to Subsec-
tion NCA.

Interpretations of the Code are distributed annually in
July with the issuance of the edition and subse-
quent addenda. Interpretations posted in January at
www.cstools.asme.org/interpretations are included in the
July distribution.

CODE CASES

The Boiler and Pressure Vessel Committee meets regu-
larly 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 that have been adopted will appear
in the appropriate 2007 Code Cases book: “Boilers and
Pressure Vessels” and “Nuclear Components.” Supple-
ments will be sent automatically to the purchasers of the
Code Cases books up to the publication of the 2010 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 pres-
sure vessels. This committee is now called the Boiler and
Pressure Vessel Committee.

The Committee’s function is to establish rules of safety,
relating only to pressure integrity, governing the construc-
tion' of boilers, pressure vessels, transport tanks and
nuclear components, and inservice inspection for pressure
integrity of nuclear components and transport tanks, and
to interpret these rules when questions arise regarding their
intent. This code does not address other safety issues relat-
ing to the construction of boilers, pressure vessels, transport
tanks and nuclear components, and the inservice inspection
of nuclear components and transport tanks. The user of
the Code should refer to other pertinent codes, standards,
laws, regulations, or other relevant documents. With few
exceptions, the rules do not, of practical necessity, reflect
the likelihood and consequences of deterioration in service
related to specific service fluids or external operating envi-
ronments. Recognizing this, the Committee has approved
a wide variety of construction rules in this Section to allow
the user or his designee to select those which will provide
a pressure vessel having a margin for deterioration in ser-
vice so as to give a reasonably long, safe period of use-
fulness. Accordingly, it is not intended that this Section
be used as a design handbook; rather, engineering judgment
must be employed in the selection of those sets of Code
rules suitable to any specific service or need.

This Code contains mandatory requirements, specific
prohibitions, and nonmandatory guidance for construction
activities. The Code does not address all aspects of these
activities and those aspects which are not specifically
addressed should not be considered prohibited. The Code
is not a handbook and cannot replace education, experi-
ence, and the use of engineering judgment. The phrase
engineering judgment refers to technical judgments made
by knowledgeable designers experienced 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.

! Construction, as used in this Foreword, is an all-inclusive term com-
prising materials, design, fabrication, examination, inspection, testing,
certification, and pressure relief.
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The Committee recognizes that tools and techniques
used for design and analysis change as technology prog-
resses and expects engineers to use good judgment in the
application of these tools. The designer is responsible for
complying with Code rules and demonstrating compliance
with Code equations when such equations are mandatory.
The Code neither requires nor prohibits the use of comput-
ers for the design or analysis of components constructed
to the requirements of the Code. However, designers and
engineers using computer programs for design or analysis
are cautioned that they are responsible for all technical
assumptions inherent in the programs they use and they
are responsible for the application of these programs to
their design.

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

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 endorsing 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 regu-
larly 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 interpreta-
tions of this Code. Requests for revisions, 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 guideline covering prepara-
tion of technical inquiries). Proposed revisions to the Code
resulting from inquiries will be presented to the Main Com-
mittee for appropriate action. The action of the Main Com-
mittee becomes effective only after confirmation by letter
ballot of the Committee and approval by ASME.



Proposed revisions to the Code approved by the Commit-
tee are submitted to the American National Standards Insti-
tute and published at http://cstools.asme.org/csconnect/
public/index.cfm?PublicReview = Revisions to invite com-
ments 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 compo-
nents to be stamped with the ASME Code symbol begin-
ning 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 manda-
tory six months after such date of issuance, except for
boilers or pressure vessels contracted for prior to the end
of the six-month period. Revisions to material specifica-
tions are originated by the American Society for Testing
and Materials (ASTM) and other recognized national or
international organizations, 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 specifications approved for use in each
construction Code are listed in the Guidelines for Accept-
able ASTM Editions in Section II, Parts A and B. These
Guidelines list, for each specification, the latest edition
adopted by ASME, and earlier and later editions considered
by ASME to be identical for ASME construction.

The Boiler and Pressure Vessel Committee in the formu-
lation of its rules and in the establishment of maximum
design and operating pressures considers materials, con-
struction, methods of fabrication, inspection, and safety
devices.

The Code Committee does not rule on whether a compo-
nent 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.

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

The specifications for materials given in Section II are
identical with or similar to those of specifications published
by ASTM, AWS, and other recognized national or interna-
tional organizations. When reference is made in an ASME
material specification to a non-ASME specification for
which a companion ASME specification exists, the refer-
ence shall be interpreted as applying to the ASME material
specification. 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 applica-
tion 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 the Guidelines for Acceptable ASTM Editions in 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; Guideline for Acceptable ASTM Editions in
Section II, Part A and Guideline for Acceptable ASTM
Editions in Section II, Part B list editions of ASME and
year dates of specifications that meet ASME requirements
and which may be used in Code construction. Material
produced to an acceptable specification with requirements
different from the requirements of the corresponding speci-
fications listed in the Guideline for Acceptable ASTM
Editions in Part A or Part B may also be used in accordance
with the above, provided the material manufacturer or ves-
sel manufacturer certifies with evidence acceptable to the
Authorized Inspector that the corresponding requirements
of specifications listed in the Guideline for Acceptable
ASTM Editions in Part A or Part B have been met. Material
produced to an acceptable 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.



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 recogni-
tion of organizations so authorized. An organization hold-
ing 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 that have been con-
structed and inspected in compliance with the ASME Boiler
and Pressure Vessel Code are issued Certificates of Autho-
rization. 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 Authorization, and reference to
Code construction. The American Society of Mechanical
Engineers does not “approve,” “certify,” “rate,” or
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“endorse” any item, construction, or activity and there shall
be no statements or implications that 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 per-
formed) 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 associa-
tion 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.

The ASME logo, which is the cloverleaf with the letters
ASME within, shall not be used by any organization other
than ASME.

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

The ASME Boiler and Pressure Vessel Code provides
rules for the construction of boilers, pressure vessels, and
nuclear components. This includes requirements for mate-
rials, design, fabrication, examination, 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
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Symbols shall not be used on any item that is not con-
structed in accordance with all of the applicable require-
ments of the Code.

Items shall not be described on ASME Data Report
Forms nor on similar forms referring to ASME that 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 excep-
tions to the ASME requirements.
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D. F. Landers
K. A. Manoly
R. J. Masterson
W. N. McLean
J. C. Minichiello
M. Morishita

F. F. Naguib

T. Nakamura

E. L. Pleins

I. Saito

G. C. Slagis

J. D. Stevenson
J. P. Tucker

K. R. Wichman
T. lus, Delegate

on Supports (SG-D) (SC 1)

I. Saito
J. R. Stinson
T. G. Terryah
D. V. Walshe
C.-l. Wu

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

J. F. Kielb, Chair
F. G. Al-Chammas

J. T. Land
J. F. Mullooly

Working Group on Design Methodology (SG-D)

R. B. Keating, Chair
M. K. Au-Yang

M. Basol

R. D. Blevins

D. L. Caldwell

H. T. Harrison 1lI
M. Hartzman

P. Hirschberg

H. Kobayashi

D. F. Landers
W. S. Lapay
H. Lockert

J. F. McCabe
A. N. Nguyen
S. Snow

J. D. Stevenson
T. M. Wiger

J. Yang

Working Group on Design of Division 3 Containments

E. L. Pleins, Chair
G. Bjorkman

J. L. Gorczyca

D. W. Lewis

I. D. Mclnnes

(SG-D) (SC 1N

J. C. Minichiello
D. K. Morton

R. E. Nickell

H. P. Shrivastava
C. J. Temus

Working Group on Piping (SG-D) (SC 111)

P. Hirschberg, Chair
R. C. Fung, Secretary
G. A. Antaki

C. Basavaraju

J. Catalano

J. R. Cole

R. J. Gurdal

R. W. Haupt

J. Kawahata

R. B. Keating

V. Kostarev

D. F. Landers

J. F. McCabe

J. C. Minichiello
. Nguyen

. Patel

. Rodabaugh
. Shah

. Sills

. Slagis

. Wais

. Wu

OmMOZZMA P
>Aaw—Noz!

Working Group on Probabilistic Methods in Design

. Hill ll, Chair

A. Bacon
Basavaraju

A. Dermenjian
R. Graybeal

R.
T
B.
T
C.
A.
M.
D. O. Henry

(SG-D) (SC 1D

S. D. Kulat

A. McNeill 11
P.J. O’'Regan
N. A. Palm

I. Saito

M. E. Schmidt
J. P. Tucker
R. M. Wilson

Working Group on Pumps (SG-D) (SC 111)

R. E. Cornman, Jr., Chair
M. D. Eftychiou

A. A. Fraser

R. Ghanbari

M. Higuchi

C.). Jerz

J. W. Leavitt

J. E. Livingston
J. R. Rajan

A. G. Washburn

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

J. P. Tucker, Chair
G. A. Jolly

W. N. McLean

T. A. McMahon

J. D. Page

S. N. Shields

H. R. Sonderegger
J. C. Tsacoyeanes
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Working Group on Vessels (SG-D) (SC I1I)

Special Working Group on Polyethylene Pipe (SC IlI)

F. F. Naguib, Chair A. Kalnins D. F. Landers, Chair P. Krishnaswamy
G. K. Miller, Secretary R. B. Keating J. C. Minichiello, Secretary K. A. Manoly
C. W. Bruny K. Matsunaga T. M. Adams E. W. McElroy
G. D. Cooper D. E. Matthews G. A. Antaki D. P. Munson
M. Hartzman M. Nakahira C. Basavaraju L. J. Petroff
W. J. Heilker R. M. Wilson D. Burwell C. W. Rowley
J. M. Craig F. ). Schaaf, Jr.
R. R. Croft D. M. Vickery
Special Working Group on Environmental Effects (SG-D) (SC IlI) M. Golliet

W. Z. Novak, Chair

R. S. Hill 11l Y. H. Choi, Delegate

T. D. Burchell, Chair G. O. Hayner

Subgroup on General Requirements (SC Il & SC 3C) C. A. Sanna, Staff Secretary M. P. Hlpd]ey

R. L. Bratton M. N. Mitchell
W. C. LaRochelle, Chair R. D. Mile S.-H. Chi ) N. N. Nemeth
A. Appleton, Secretary M. R. Minick M. W. Davies T. Oku
J. R. Berry B. B. Scott S. W. Doms T. Shibata
J. V. Gardiner H. K. Sharma S.F. D.uffy M. Srinivasan
W. P. Golini W. K. Sowder, Jr. O. Gelineau
G. L. Hollinger D. M. Vickery
C. A. Lizotte D. V. Walshe JOINT ACI-ASME COMMITTEE ON
E é- malyhew H. Michael, Delegate CONCRETE COMPONENTS FOR NUCLEAR SERVICE (SC 3C)

. P. McIntyre

C. L. Hoffmann

Subgroup on Graphite Core Components (SC I1I)

T. C. Inman, Chair
A. C. Eberhardt, Vice Chair

G. A. Harstead
M. F. Hessheimer

Subgroup on Materials, Fabrication, and Examination (SC I11) C. A. Sanna, Staff Secretary T. E. Johnson
N. Alchaar O. Jovall

C. L. Hoffmann, Chair H. Murakami T.D. Al-Shawaf N.-H. Lee
G. P. Milley, Secretary M. Nakahira J. F. Artuso B. B. Scott
W. H. Borter N. M. Simpson H. G. Ashar R. E. Shewmaker
D. M. Doyle W. J. Sperko B. A. Erler J. D. Stevenson
G. M. Foster J. R. Stinson F. Farzam A. Y. C. Wong
G. B. Georgiev K. B. Stuckey P. S. Ghosal M. R. Senecal, Contributing
R. M. Jessee A. D. Watkins J. Gutierrez Member
C. C. Kim H. Michael, Delegate J. K. Harrold
M. Lau

Subgroup on Pressure Relief (SC I11)

P. A. Molvie, Chair B. W. Moore
S. F. Harrison, Jr., Chair A. L. Szeglin G. Moino, Staff Secretary E. A. Nordstrom
J. F. Ball D. G. Thibault T. L. Bedeaux T. M. Parks
E. M. Petrosky J. Calland J. L. Seigle
J. P. Chicoine R. V. Wielgoszinski
C. M. Dove F. P. Barton, Honorary
Subgroup on Strategy and Management W. L. Haag, Jr. Member
(SC 111, Divisions 1 and 2) J. A. Hall R. H. Weigel, Honorary
D. J. Jenkins Member
R. W. Barnes, Chair J. M. Helmey K. M. McTague H. Michael, Delegate
C. A. Sanna, Staff Secretary M. F. Hessheimer
J. R. Cole, Secretary R. S. Hill 1l . . .
B. K. Bobo E. V. Imbro Subgroup on Care and Operation of Heating Boilers (SC V)
N. Broom R. M. Jessee T. L. Bedeaux P. A. Molvie
B. A. Erler R. F. Reedy K. M. McTague
C. M. Faidy Y. Urabe S

Special Working Group on Editing and Review (SC IlI)

SUBCOMMITTEE ON HEATING BOILERS (SC 1V)

Subgroup on Cast Iron Boilers (SC 1V)

K. M. McTague, Chair A. P. Jones
R. F. Reedy, Chair R. P. Deubler T. L. Bedeaux V. G. Kleftis
W. H. Borter B. A. Erler J. P. Chicoine J. Kliess
M. N. Bressler W. C. LaRochelle B. G. French P. A. Larkin
D. L. Caldwell J. D. Stevenson J. A. Hall E. A. Nordstrom
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Subgroup on Materials (SC IV)

P. A. Larkin, Chair
J. A. Hall
A. Heino

J. Kliess
J. L. Seigle

Subgroup on Water Heaters (SC 1V)

W. L. Haag, Jr., Chair
J. Calland

B. G. French

T. D. Gantt

A. P. Jones

K. M. McTague
O. A. Missoum
F. J. Schreiner
M. A. Taylor
T. E. Trant

Subgroup on Welded Boilers (SC 1V)

T. L. Bedeaux, Chair
J. Calland

C. M. Dove

B. G. French

A. P. Jones

E. A. Nordstrom

J. L. Seigle

R. V. Wielgoszinski
H. Michael, Delegate

SUBCOMMITTEE ON
NONDESTRUCTIVE EXAMINATION (SC V)

J. E. Batey, Chair

F. B. Kovacs, Vice Chair
S. Vasquez, Staff Secretary
S. J. Akrin

J. E. Aycock

M. M. Barber

A. S. Birks

P. L. Brown

N. Y. Faransso

A. F. Garbolevsky

G. W. Hembree

R. W. Kruzic

F. ). Sattler

B. H. Clark, Jr., Honorary
Member

H. C. Graber, Honorary
Member

O. F. Hedden, Honorary
Member

J. R. MacKay, Honorary
Member

T. G. McCarty, Honorary
Member

G. M. Gatti, Delegate

Subgroup on General Requirements/
Personnel Qualifications and Inquiries (SC V)

F. B. Kovacs, Chair
J. E. Batey

A. S. Birks

N. Y. Faransso

G. W. Hembree
J. W. Houf

J. R. MacKay

J. P. Swezy, Jr.

Subgroup on Surface Examination Methods (SC V)

A. S. Birks, Chair
S. J. Akrin

P. L. Brown

N. Y. Faransso
N. A. Finney

G. W. Hembree

R. W. Kruzic

F. J. Sattler

G. M. Gatti, Delegate

Subgroup on Volumetric Methods (SC V)

W. Hembree, Chair
Akrin
Aycock
Batey

P. L. Brown

N. Y. Faransso

A. F. Garbolevsky

G.
S. ).
J. E.
J. E.

R. W. Hardy

R. A. Kellerhall

F. B. Kovacs

R. W. Kruzic

A. B. Nagel

F. ). Sattler

G. M. Gatti, Delegate

Working Group on Acoustic Emissions (SG-VM) (SC V)

N. Y. Faransso, Chair
J. E. Aycock

J. E. Batey

Working Group on Radiography (SG-VM) (SC V)

F. B. Kovacs, Chair R. W. Hardy

S. J. Akrin G. W. Hembree
J. E. Aycock R. W. Kruzic

J. E. Batey R. J. Mills

P. L. Brown A. B. Nagel

N. Y. Faransso T. L. Plasek

A. F. Garbolevsky D. E. Williams

Working Group on Ultrasonics (SG-VM) (SC V)

R. W. Kruzic, Chair R. A. Kellerhall
J. E. Aycock M. D. Moles
N. Y. Faransso A. B. Nagel

N. A. Finney F. J. Sattler

O. F. Hedden

SUBCOMMITTEE ON PRESSURE VESSELS (SC VIII)

T. P. Pastor, Chair C. C. Neely

U. R. Miller, Vice Chair T. W. Norton

S. ). Rossi, Staff Secretary D. T. Peters

D. R. Sharp, Staff Secretary M. ). Pischke

R. J. Basile M. D. Rana

J. Cameron G. B. Rawls, Jr.

D. B. Demichael S. C. Roberts

J. P. Glaspie C. D. Rodery

M. Gold A. Selz

W. S. Jacobs J. R. Sims, Jr.

G. G. Karcher K. K. Tam

K. T. Lau E. Upitis

J. S. Lee E. L. Thomas, Jr., Honorary
R. Mahadeen Member

S. Malone H. Michael, Delegate
R. W. Mikitka K. Oyamada, Delegate

K. Mokhtarian M. Papponetti, Delegate

Subgroup on Design (SC VIII)

U. R. Miller, Chair S. C. Roberts

M. D. Lower, Secretary C. D. Rodery

O. A. Barsky A. Selz

R. J. Basile S. C. Shah

M. R. Breach J. C. Sowinski

F. L. Brown C. H. Sturgeon

J. R. Farr D. A. Swanson

C. E. Hinnant K. K. Tam

W. S. Jacobs E. L. Thomas, Jr.

R. W. Mikitka J. Vattappilly

K. Mokhtarian R. A. Whipple

T. P. Pastor K. Oyamada, Delegate
M. D. Rana M. Papponetti, Delegate
G. B. Rawls, Jr.

Subgroup on Fabrication and Inspection (SC VIII)

C. D. Rodery, Chair J. S. Lee

J. L. Arnold B. R. Morelock

L. F. Campbell M. J. Pischke

H. E. Gordon M. J. Rice

W. S. Jacobs B. F. Shelley

D. J. Kreft J. P. Swezy, Jr.

D. C. Lamb K. Oyamada, Delegate
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Subgroup on General Requirements (SC VIII)

S. C. Roberts, Chair C. C. Neely

D. B. Demichael, Secretary A. S. Olivares

R. J. Basile F. L. Richter

D. T. Davis D. B. Stewart

J. P. Glaspie D. A. Swanson

K. T. Lau K. K. Tam

M. D. Lower K. Oyamada, Delegate

Subgroup on Heat Transfer Equipment (SC VIII)

Task Group on Impulsively Loaded Vessels (SC VIII)

R. E. Nickell, Chair J. E. Didlake, Jr.
G. A. Antaki T. A. Duffey
D. D. Barker R. Forgan

R. C. Biel B. L. Haroldsen
D. W. Bowman H. L. Heaton
D. L. Caldwell E. A. Rodriguez
A. M. Clayton J. R. Sims, Jr.

SUBCOMMITTEE ON WELDING (SC IX)

J. G. Feldstein, Chair

B. R. Newmark

W. J. Sperko, Vice Chair A. S. Olivares
J. D. Wendler, Staff Secretary M. J. Pischke
D. A. Bowers S. D. Reynolds, Jr.

R. Mahadeen, Chair B. ). Lerch

G. Aurioles, Secretary S. Mayeux

S. R. Babka U. R. Miller

J. H. Barbee T. W. Norton

O. A. Barsky F. Osweiller

I. G. Campbell R. J. Stastny

M. D. Clark S. Yokell

J. I. Gordon S. M. Caldwell, Honorary
M. J. Holtz Member

F. E. Jehrio K. Oyamada, Delegate
D. L. Kurle

Subgroup on High-Pressure Vessels (SC VIII)

J. R. Sims, Jr., Chair D. P. Kendall
S. Vasquez, Secretary A. K. Khare
L. P. Antalffy M. D. Mann
R. C. Biel S. C. Mordre
D. J. Burns G. ). Mraz

P. N. Chaku H. N. Patel
R. D. Dixon E. H. Perez
D. M. Fryer D. T. Peters
A. H. Honza E. D. Roll
M. M. James F. W. Tatar
P. Jansson S. Terada

J. A. Kapp R. Wink

J. Keltjens K. Oyamada, Delegate

Subgroup on Materials (SC VIII)

J. Cameron, Chair E. G. Nisbett

E. E. Morgenegg, Secretary D. W. Rahoi

D. C. Agarwal R. C. Sutherlin

J. F. Grubb E. Upitis

M. Katcher K. Oyamada, Delegate
W. M. Lundy

Special Working Group on Graphite Pressure Equipment

(sc vun
S. Malone, Chair M. R. Minick
U. D’Urso, Staff Secretary E. Soltow
F. L. Brown A. A. Stupica
B. Lukasch

Special Working Group on High-Pressure Vessels (SC VIII)

S. Vasquez, Staff Secretary

R. K. Brown, Jr.
M. L. Carpenter
L. P. Connor

P. D. Flenner
R. M. Jessee

J. S. Lee

W. M. Lundy

M. J. Rice

M. B. Sims

G. W. Spohn lil
M. J. Stanko

P. L. Van Fosson
R. R. Young

Subgroup on Brazing (SC IX)

J. Pischke, Chair
W. Beckman
F. Campbell

M.
E.
L.
M. L. Carpenter

A. F. Garbolevsky
C. F. Jeerings
J. P. Swezy, Jr.

Subgroup on General Requirements (SC IX)

. Newmark, Chair
. Beckman

O

livares

H. B. Porter

P. L. Sturgill

K. R. Willens

E. Molina, Delegate

Subgroup on Materials (SC IX)

M. L. Carpenter, Chair
J. L. Arnold

M. Bernasek

L. P. Connor

R. M. Jessee

C. C. Kim

T. Melfi

Subgroup on Performance Qualification (SC 1X)

. Bowers, Chair
. Bell

S. D. Reynolds, Jr.
C. E. Sainz

W. J. Sperko

M. J. Stanko

R. R. Young

V. Giunto, Delegate

K. L. Hayes

J. S. Lee

W. M. Lundy
M. B. Sims

G. W. Spohn lil

Subgroup on Procedure Qualification (SC 1X)

D. A. Bowers, Chair
M. J. Rice, Secretary
M. Bernasek

R. K. Brown, Jr.

A. S. Olivares

S. D. Reynolds, Jr.
M. B. Sims

W. J. Sperko

S. A. Sprague

J. P. Swezy, Jr.

P. L. Van Fosson

T. C. Wiesner

E. Molina, Delegate
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SUBCOMMITTEE ON
FIBER-REINFORCED PLASTIC PRESSURE VESSELS (SC X)

D. Eisberg, Chair

P. ). Conlisk, Vice Chair
S. Vasquez, Staff Secretary
F. L. Brown

J. L. Bustillos

T. W. Cowley

T. ). Fowler

D. H. Hodgkinson

L. E. Hunt

D. L. Keeler

B. M. Linnemann
D. J. Painter

D. J. Pinell

G. Ramirez

J. A. Rolston

F. Shelley

W. Van Name
O. Yancey, Jr.
H.

B.
F
D.
P. H. Ziehl

SUBCOMMITTEE ON
NUCLEAR INSERVICE INSPECTION (SC XI)

Working Group on Flaw Evaluation (SG-ES) (SC XI)

R. C. Cipolla, Chair D. R. Lee

G. H. De Boo, Secretary H. S. Mehta

W. H. Bamford, Jr. J. G. Merkle

M. Basol K. Miyazaki

J. M. Bloom R. K. Qashu
H.-D. Chung S. Ranganath

B. R. Ganta P. J. Rush

T. ). Griesbach D. A. Scarth

H. L. Gustin T. S. Schurman
F. D. Hayes W. L. Server

A. L. Hiser, Jr. K. R. Wichman
P. H. Hoang G. M. Wilkowski
D. N. Hopkins K. K. Yoon

K. Koyama V. A. Zilberstein

G. C. Park, Chair W. E. Norris
R. W. Swayne, Vice Chair K. Rhyne Working Group on Operating Plant Criteria (SG-ES) (SC XI)
R. L. Crane, Staff Secretary W. R. Rogers IlI ) .
W. H. Bamford, Jr. D. A. Scarth T. ). Griesbach, Chair H. S. Mehta
R. C. Cipolla F. ). Schaaf, Jr. K. R. Baker R. Pace
D. D. Davis ). C. Spanner, Jr. W. H. Bamford, Jr. S. Ranganath
R. L. Dyle J. E. Staffiera H. Behpke W. L. Sprver
E. L. Farrow G. L. Stevens B. A. B!shop E. A. Siegel
R. E. Gimple E. W. Throckmorton IlI TL D‘Cksof‘ G. L. Stevens
F. E. Gregor D. E. Waskey S.R. Gossglm D. P. Weakland
K. Hasegawa R. A. West M. Hayashl K. K. Yoon
D. O. Henry C. ). Wirtz S. N. Malik
R. D. Kerr C. S. Withers
S. D. Kulat R. A. Yonekawa Working Group on Pipe Flaw Evaluation (SG-ES) (SC XI)
G. L. Lagleder K. K. Yoon
D. W. Lamond T. Yuhara D. A. Scarth, Chair K. Hasegawa
J. T. Lindberg Y.-S. Chang, Delegate G. M. Wilkowski, Secretary A. L. Hiser, Jr.
B. R. Newton T. A. Bacon P. H. Hoang
W. H. Bamford, Jr. D. N. Hopkins
Executive Committee (SC XI) H.-D. Chung K. Kashlma‘
R. C. Cipolla R. O. McGill
R. W. Swayne, Chair C. G. McCargar N. G. Cofie H. S. Mehta
G. C. Park, Vice Chair W. E. Norris J. M. Davis K. Miyazaki
R. L. Crane, Staff Secretary K. Rhyne G. H. De Boo P. J. Rush
W. H. Bamford, Jr. F. ). Schaaf, Jr. B. R. Ganta T.-L. Sham
D. D. Davis J. C. Spanner, Jr. L. F. Goyette K. K. Yoon
R. L. Dyle E. W. Throckmorton IlI V. A. Zilberstein
R. E. Gimple R. A. West
E)EF ﬁ:gg?jren R.A. Yonekawa Subgroup on Nondestructive Examination (SG-NDE) (SC XI)
J. C. Spanner, Jr., Chair D. O. Henry
Honorary Members (SC XI) G. A. Lofthus, Secretary M. R. Hum
L. J. Chockie J. P. Houstrup T. L. Chan G L I‘_agleder
C. D. Cowfer L. R. Katz C. B. Cheezem ). T. Lmdbgrg
O. F. Hedden P. C. Riccardella D. R. Cordes G. R. Perkins
F. ). Dodd A. S. Reed
. F. E. Dohmen F. ). Schaaf, Jr.
Subgroup on Evaluation Standards (SG-ES) (SC XI) M. E. Gothard C. ). Wirtz
W. H. Bamford, Jr., Chair D. R. Lee
G. L. Stevens, Secretary H. S. Mehta Working Group on Personnel Qualification and Surface,
H.-D. Chung J. G. Merkle Visual, and Eddy Current Examination (SG-NDE) (SC XI)
R. C. Cipolla K. Miyazaki
G. H. De Boo S. Ranganath A. S. Reed, Chair T. R. Lupold
B. R. Ganta D. A. Scarth D. R. Cordes, Secretary D. R. Quattlebaum, Jr.
T. ). Griesbach T.-L. Sham B. L. Curtis D. Spake
K. Hasegawa K. R. Wichman N. Farenbaugh J. C. Spanner, Jr.
D. N. Hopkins K. K. Yoon D. O. Henry M. C. Weatherly
Y. Imamura Y.-S. Chang, Delegate J. W. Houf C. J. Wirtz
K. Koyama J. T. Lindberg
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Working Group on Pressure Testing (SG-WCS) (SC XI)

D. W. Lamond, Chair R. E. Hall

J. M. Boughman, Secretary A. McNeill 1l

J. J. Churchwell B. L. Montgomery
G. L. Fechter E. J. Sullivan, Jr.
K. W. Hall

Working Group on Procedure Qualification
and Volumetric Examination (SG-NDE) (SC XI)

M. E. Gothard, Chair K. J. Hacker
G. R. Perkins, Secretary R. A. Kellerhall
M. T. Anderson D. Kurek

C. B. Cheezem G. L. Lagleder
A. D. Chockie G. A. Lofthus
S. R. Doctor C. E. Moyer

F. J. Dodd S. A. Sabo

F. E. Dohmen R. V. Swain

Subgroup on Repair/Replacement Activities (SG-RRA) (SC XI)

Working Group on Containment (SG-WCS) (SC XI)

). E. Staffiera, Chair

H. L. Graves Il

H. T. Hill

R. D. Hough

C. N. Krishnaswamy
D. J. Naus

H. M. Stephens, Jr.

W. E. Norris, Alternate

Working Group on ISI Optimization (SG-WCS) (SC XI)

E. A. Siegel, Chair

D. R. Cordes, Secretary
W. H. Bamford, Jr.

J. M. Boughman

M. E. Gothard

R. E. Hall

A. H. Mahindrakar
D. G. Naujock

S. R. Scott

K. B. Thomas

G. E. Whitman

Y. Yuguchi

Working Group on Implementation of Risk-Based Examination
(8G-WCS) (SC XI)

R. A. Yonekawa, Chair R. D. Kerr

E. V. Farrell, Jr., Secretary S. L. McCracken
S. B. Brown B. R. Newton

R. E. Cantrell J. E. O’Sullivan
P. D. Fisher W. R. Rogers llI
E. B. Gerlach R. R. Stevenson
R. E. Gimple R. W. Swayne
D. R. Graham D. E. Waskey
R. A. Hermann J. G. Weicks

K. J. Karwoski C. S. Withers

Working Group on Design and Programs (SG-RRA) (SC XI)

E. B. Gerlach, Chair D. R. Graham

S. B. Brown, Secretary G. F. Harttraft
O. Bhatty M. A. Pyne

R. R. Croft R. R. Stevenson
G. G. Elder R. W. Swayne

E. V. Farrell, Jr. A. H. Taufique
S. K. Fisher T. P. Vassallo, Jr.
J. M. Gamber R. A. Yonekawa

Working Group on Welding and Special Repair Process
(SG-RRA) (SC XI)

D. E. Waskey, Chair M. Lau

R. E. Cantrell, Secretary S. L. McCracken
S. ). Findlan B. R. Newton

P. D. Fisher J. E. O’Sullivan
M. L. Hall R. E. Smith

R. A. Hermann D. J. Tilly

K. J. Karwoski J. G. Weicks

C. C. Kim K. R. Willens

Subgroup on Water-Cooled Systems (SG-WCS) (SC XI)

E. W. Throckmorton Ill, Chair D. W. Lamond

J. M. Agold, Secretary A. McNeill 1l
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PREFACE

The American Society of Mechanical Engineers
(ASME) and the American Society for Testing and Materi-
als (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 coopera-
tive nature of the specifications found in Section II, Mate-
rial Specifications.

“General discussion of material specifications compris-
ing Paragraphs 1 to 112 of Part 2 and the advisability of
having them agree with ASTM specifications,” (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 paragraphs
were given new numbers beginning with S-1 and extending
to S-213,” (1925).

“Section Il was brought into agreement with changes
made in the latest ASTM specifications since 1921,”
(1932).

“The Subcommittee on Material Specifications arranged
for the introduction of the revisions of many of the specifi-
cations so that they would agree with the latest form of
the earlier ASTM specifications...,” (1935).

From the preceding, it is evident that many of the mate-
rial specifications were prepared by the Boiler and Pressure
Vessel Code Committees, then subsequently, by coopera-
tive action, modified and identified as ASTM specifica-
tions. Section II, Parts A and B, currently contain many

XXiX

material specifications which are identical with the corres-
ponding ASTM specifications and some which have been
modified for Code usage. Many of these specifications are
published in dual format. That is, they contain both U.S.
Customary units and SI units. The metrication protocols
followed in the specifications are those adopted by ASTM,
and are usually to the rules of IEEE/ASTM 10-1997, Stan-
dard for the Use of the International System of Units (SI):
The Modern Metric System.

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

In 1992, the ASME Board of Pressure Technology Codes
and Standards endorsed the use of non-ASTM material for
Boiler and Pressure Vessel Code applications. It is the
intent to follow the procedures and practices currently in
use to implement the adoption of non-ASTM materials.

All identical specifications are indicated by the
ASME/originating organization symbols. The specifica-
tions prepared and copyrighted by ASTM, AWS, and other
originating organizations are reproduced in the Code with
the permission of the respective Society. The ASME Boiler
and Pressure Vessel Committee has given careful consider-
ation to each new and revised specification, and has made
such changes as they deemed necessary to make the speci-
fication adaptable for Code usage. In addition, ASME has
furnished ASTM with the basic requirements that should
govern many proposed new specifications. 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 annually to provide the latest changes in Section II
specifications.

The ASME Boiler and Pressure Vessel Code has been
adopted into law by 50 states and many municipalities in
the United States and by all of the Canadian provinces.
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NO08367) Rod, Bar, and Wire. .............ooiiiiiiiiiiiiieeeinnn.
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Nickel and Nickel Alloy Pipe and Tubes
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SB-163
SB-165
SB-167

SB-407
SB-423

SB-444

SB-462

SB-464
SB-468
SB-514
SB-515

SB-516

SB-517

SB-535

SB-619
SB-622
SB-626
SB-668
SB-673
SB-674
SB-675
SB-676
SB-677
SB-690

SB-704
SB-705

SB-710
SB-729

SB-751
SB-775

SB-804
SB-829

Nickel Seamless Pipe and Tube........... ... . i i, 145
Seamless Nickel and Nickel Alloy Condenser and Heat-Exchanger Tubes. . . .. 165
Nickel-Copper Alloy (UNS N04400) Seamless Pipe and Tube............... 187

Nickel-Chromium-Iron Alloys (UNS N06600, N06601, N06603, N06690,
N06693, N06025, and N06045) and Nickel-Chromium-Cobalt-

Molybdenum Alloy (UNS N06617) Seamless Pipe and Tube.............. 203
Nickel-Iron-Chromium Alloy Seamless Pipe and Tube...................... 533
Nickel-Iron-Chromium-Molybdenum-Copper Alloy (UNS N08825 and

N08221) Seamless Pipe and Tube ......... ..., 563

Nickel-Chromium-Molybdenum-Columbium Alloy (UNS N06625) and
Nickel-Chromium-Molybdenum-Silicon Alloy (UNS N06219) Pipe

Forged or Rolled UNS N06030, UNS N06022, UNS N06035, UNS N06200,
UNS N06059, UNS N06686, UNS N08020, UNS N08024, UNS N08026,
UNS NO08367, UNS N10276, UNS N10665, UNS N10675, UNS N10629,
UNS NO08031, UNS N06045, UNS N06025, and UNS R20033 Alloy Pipe
Flanges, Forged Fittings, and Valves and Parts for Corrosive High-

Temperature SEIVICE .. ... ..ottt e 619
Welded UNS N08020, UNS N08024, and UNS N08026 Alloy Pipe.......... 641
Welded UNS N08020, N08024, and N08026 Alloy Tubes................... 663
Welded Nickel-Iron-Chromium Alloy Pipe................... . ... .. ... 711
Welded UNS N08120, UNS N08800, UNS NO08810, and UNS NO08811

ALOY TUDES . . . ettt 715
Welded Nickel-Chromium-Iron Alloy (UNS N06600), UNS N06025, and

UNS NO6045 Tubes. . . ..ottt e 719
Welded Nickel-Chromium-Iron Alloy (UNS N06600, UNS N06603, UNS

N06025, and UNS NO6045) Pipe .....ooiuiini i 721
Nickel-Iron-Chromium-Silicon Alloys (UNS N08330 and N08332)

Seamless Pipe and Tube ......... ... ... i 729
Welded Nickel and Nickel-Cobalt Alloy Pipe ...t 853
Seamless Nickel and Nickel-Cobalt Alloy Pipe and Tube.................... 873
Welded Nickel and Nickel-Cobalt Alloy Tube ..................cooiii... 891
UNS NO08028 Seamless Tubes . ........ooiu e 921
UNS NO08904, UNS N08925, and UNS N08926 Welded Pipe................ 931
UNS NO08904, UNS N08925, and UNS N08926 Welded Tube ............... 937
UNS NO8367 Welded Pipe..... ..o 943
UNS N08367 Welded Tube .......... ... 945
UNS NO08904, UNS N08925, and UNS N08926 Seamless Pipe and Tube..... 949
Iron-Nickel-Chromium-Molybdenum Alloys (UNS N08366 and UNS

NO08367) Seamless Pipe and Tube .......... ..., 963
Welded UNS N06625, UNS N06219, and UNS NO8825 Alloy Tubes ........ 977
Nickel-Alloy (UNS N06625, UNS N06219, and UNS N08825) Welded

PIpE 979
Nickel-Iron-Chromium-Silicon Alloy Welded Pipe.......................... 995
Seamless UNS N08020, UNS N08026, and UNS N08024 Nickel-Alloy

Pipe and Tube . ... e 997
General Requirements for Nickel and Nickel-Alloy Seamless and

Welded Tube . ... 1001
General Requirements for Nickel and Nickel-Alloy Welded Pipe............. 1009
UNS NO08367 and UNS NO08926 Welded Pipe....................oooiiin.. 1015
General Requirements for Nickel and Nickel Alloys Seamless Pipe

and Tube. . ... 1041
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Nickel Alloy Castings
SA-494/SA-494M  Castings, Nickel and Nickel Alloy ........... .o i .. 681

Nickel and Nickel Alloy Fittings
SB-366 Factory-Made Wrought Nickel and Nickel Alloy Fittings.................... 495

Titanium and Titanium Alloys

SB-265 Titanium and Titanium Alloy Strip, Sheet, and Plate........................ 399
SB-338 Seamless and Welded Titanium and Titanium Alloy Tubes for

Condensers and Heat Exchangers.......... ..., 461
SB-348 Titanium and Titanium Alloy Bars and Billets ............................. 471
SB-363 Seamless and Welded Unalloyed Titanium and Titanium Alloy Welding

FIttngs . ..o 489
SB-367 Titanium and Titanium Alloy Castings ............. ... ... 503
SB-381 Titanium and Titanium Alloy Forgings ........... ... ... ... . i 513
SB-861 Titanium and Titanium Alloy Seamless Pipe............... ... ... ... 1053
SB-862 Titanium and Titanium Alloy Welded Pipe ...t 1065

Zirconium and Zirconium Alloys

SB-493 Zirconium and Zirconium Alloy Forgings. ...t ... 677
SB-523/SB-523M  Seamless and Welded Zirconium and Zirconium Alloy Tubes ............... 723
SB-550/SB-550M  Zirconium and Zirconium Alloy Bar and Wire ............................. 761
SB-551/SB-551M  Zirconium and Zirconium Alloy Strip, Sheet, and Plate ..................... 769
SB-658/SB-658M  Seamless and Welded Zirconium and Zirconium Alloy Pipe................. 915

Other

SF-468 Nonferrous Bolts, Hex Cap Screws, and Studs for General Use.............. 1116.1 A08
SF-468M Nonferrous Bolts, Hex Cap Screws, and Studs for General Use [Metric]...... 1116.13 A08
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