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FOREWORD

In 1920, the American Engineering Standards Committee [later the American Standards
Associations (ASA)] organized Sectional Committee B16 to unify and further develop standards

for pipe flanges and fittings (and later for valves and gaskets). Cosponsors of the B16 Committee
were ASME, the Heating and Piping Contractors National Association [now Mechanical
Contractors Association of America (MCAA)], and the Manufacturers Standardization Society
pf the Valves and Fittings Industry (MSS). Cosponsors were later designated as cosecretariat
prganizations.

The Committee soon recognized the need for standardization of steel pipe flanges: In May,
1923, Subcommittee 3 was organized to develop such standards for pressures i the’250-psi to
B,200-psi range and for elevated temperatures. Active work began in Octobetyiricluding steel
flanged fittings. The first proposed standard was submitted to the Committée-in April 1926 and
ppproved by letter ballot in December. After favorable review by the three sponsor organizations,
the Standard was approved as American Tentative Standard Bl6e in June 1927.

Experience in using the Standard showed the need for hub dimensions of companion flanges
and for other changes, including rerating of 250-Ib and 1,350-1b\ flanges and development of
flanged fittings with integral bases. An investigation was made into the factors determining
stiffness of flanges and flange hubs. The revised edition was\approved as ASA B16E-1932.

A revision was initiated in 1936, stimulated by suggestions from Committee members and
industrial users. The resulting 1939 edition contained standards for welding neck flanges (com-
pleted in March 1937), 1,500-1b flanges in the 14-in.\through 24-in. range, 2,500-1b flanges and
flanged fittings in the '-in. through 12-in. rangé7and dimensions for a full line of ring joint
flanges developed by the American Petroleum Institute. Pressure—temperature ratings for alloy
steel flanges and fittings, developed by Subcemmittee 4, were included for the first time.

In August 1942, the War Production Board requested a review of measures to conserve vital
materials in piping components. A special War Committee of B16 was appointed and, operating
under War Standard Procedure, developed revised pressure-temperature ratings for all materials
and pressure classes. The ratings ‘were published as American War Standard B16e5-1943. In 1945,
under normal procedures, Subcommittees 3 and 4 reviewed the 1939 standard and 1943 ratings
pnd recommended adoption of the wartime ratings. Their report was approved as Supplement
INo. 1 to B16e-1939 and(published as ASA B16e6-1949. In addition to ratings, the supplement
updated material specification references and added a table of metal wall thickness for welding-
end valves.

Subcommittee 3:then began a revision of the entire standard. Technically, the 1949 Supplement
was absorbed;ynew materials were recognized, a general rating method was developed and
pdded as anvappendix, and welding end preparations were expanded. Editorially, a new style of
presentation was worked out, including tables rearranged for easier use. Approval by Sectional
Committee, cosponsors, and ASA resulted in the publication of ASA B16.5-1953 (designation
changed from Blée).

"VAVTUL}\ OUUILT bcéall UIl ful tllCl Lc:viaiuub. Cldbb B latillsb VVTIT dUlCth, Cllld ClClDD A ldtilléb VVTIT
clarified as the standard. An appendix defined qualifications for gaskets, other than ring joint,
which would merit the ratings. Another appendix defined the method for calculating bolt lengths,
including the measurement of stud bolt length between thread ends instead of points. Pressure—-
temperature ratings for several new materials were added, the table of welding end dimensions
was expanded, and the temperatures used in determining ratings were redefined. The resulting
new edition, after approval, was published as ASA B16.5-1957.

The more modest revision approved as ASA B16.5-1961 changed the text to clarify the intent
or to make requirements easier to administer. The next revision began in 1963 with nearly 100
comments and suggestions. No fundamental changes were made, but the text was further clarified,
and wall thicknesses less than % in. for flanged fittings were recognized in the 1968 edition.

vi
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A new joint study of ratings between Subcommittees 3 and 4 was initiated before the next
revision. Based on the Subcommittee 4 report, the rating procedure was revised, and a rating
basis for Class 150 (150 Ib) flanges was developed. New product forms, bar and plate, were added
for special applications, including fabricated flanged valves and fittings. Reference to welding-
end valves was not included, because a separate standard for them was. Bolt length calculations
based on worst case tolerances led to a revision of tabulated lengths. Testing of valves subsequently
published by SC 15 closure members was added to the test requirements. Following final approval
on October 23, the Standard was published as ANSI B16.5-1973.

Subcommittee N (formerly 15) was assigned responsibility for all valve standards in late 1973.

Subcommittee C (formerly 3) continues to have responsibility for flange standards. A revisior
was accordingly initiated to remove all references to valves. At the same time, comments_fron
users and changes in the ASME Boiler and Pressure Vessel Code led to significant revisiens ir
the Class 150 rating basis and in the ratings of stainless steel and certain alloy steel flanges and
flanged fittings in all rating classes. Extensive public review comments led to the-addition o
considerations for bolting and gaskets for flanged joints and of marking requirements. To avoid
frequent and confusing changes in ratings as further changes in Code allowable strésses are made
it was agreed with Subcommittee N to leave ratings alone unless the relevant Code stress values are
changed by more than 10%. After final approval by the Standards Conimittee, cosponsors, and
ANSI, ANSI B16.5-1977, Steel Pipe Flanges and Flanged Fittings, was published on June 16, 1977

In 1979, work began on another new edition. Materials coverage was expanded by the additior
of nickel and nickel alloys. Bolting rules were revised to cover‘uickel alloy bolts. Bolt hole and
bolting were changed to provide interchangeability between-inch and metric dimensions. Metrig
dimensional tables were made informational rather than alternative requirements of the Standard
Final approval was granted for ANSI B16.5-1984, Pipe Flanges and Flanged Fittings on August 14

In 1982, American National Standards Committee B16 was reorganized as an ASME Committes
operating under procedures accredited by ANSk The 1988 edition of the Standard extended
nickel alloy ratings to higher temperatures, clarifying flat face flange requirements, and included
other minor revisions. The Committee determifted that any metric standard for flanges will stand
alone, with metric bolting and gaskets; hence, metric equivalents have been deleted. Following
approval by the Standard Committee ahd ASME, approval as an American National Standard
was given by ANSI on April 7, 1988, with the new designation ASME/ANSI B16.5-1988.

The 1996 Edition allowed flanges*marked with more than one material grade or specification
revised flange facing finish requirements, revised pressure-temperature ratings for several mate
rial groups, added a nonmandatory quality system annex, and included several other revisions
The 1996 Edition was-approved by ANSI on October 3, 1996, with the new designatior]
ASME B16.5-1996.

The 2003 Editiomincluded metric units as the primary reference units while maintaining U.S
Customary units inreither parenthetical or separate forms. New materials were added while somg
materials were shifted from one group to another, and new material groups were established.

All presstite-temperature ratings were recalculated using data from the latest edition of the
ASME Boiler and Pressure Vessel Code, Section II, Part D. Annex F was added to cover pressure-
temperature ratings and dimensional data for Class 150 through 2500 flanges and Class 150 and
300:flanged fittings in U.S. Customary units. Table and figure numbers in Annex F were prefixed

by the letter F and corresponded to table and figure numbers in the main text for the metrig
version, with the exception of some table and figure numbers that were not used in Annex E Q.

note, the flange thickness designations for Class 150 and 300 were revised with reference to their
raised faces. For these classes, the flange thickness dimensional reference planes were altered;
however, required flange thickness remained unchanged. The minimum flange thickness designa-
tion was changed from C to #;, and it did not include 2.0 mm (0.06 in.) raised face for Class 150
and 300 raised face flanges and flanged fittings. Because of diminished interest, flanged end
fittings conforming to ASME Class 400 and higher were listed only with U.S. Customary units
in Annex G. In addition, straight hub welding flanges were incorporated as a new set of flanges
in Classes 150 through 2500. Also, there were numerous requirement clarifications and editorial
revisions. The 2003 Edition was approved by ANSI on July 9, 2003, with the designation
ASME B16.5-2003.

vii
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The 2009 Edition added new materials, updated some pressure-temperature ratings, and desig-
nated the annexes as mandatory and nonmandatory appendices. The mandatory appendices
were numbered using roman numerals, and the nonmandatory appendices are referenced using
capital letters. The 2009 Edition was approved by ANSI on February 19, 2009, with the designation
ASME B16.5-2009.

The 2013 Edition includes a revision to the Materials paragraph 5.1 and includes the addition
of perpendicularity tolerances. Additional errata and clarifying revisions have also been applied.

Following approval of the Standards Committee and ASME, approval for the new edition was
granted by the American National Standards Institute on February 5, 2013.

- . L. . c P 1 111 — 1
chucbu: 101 llllClPleldllUllb Or buggcbuuub 101 ITCVISIOILS SITOUIAd DC 5CIIt 1O UIC SchLcuy,

B16 Standards Committee, Two Park Avenue, New York, NY 10016-5990.
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CORRESPONDENCE WITH THE B16 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee

by requesting interpretations, proposing revisions, and attending Committee meetings. Corre-
spondence should be addressed to:

Secretary, B16 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990

As an alternative, inquiries may be submitted via e-mail to: SecretaryBl6@asme.org.
Proposing Revisions. Revisions are made periodically to the Standard.tolincorporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the application
pf the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should be
ps specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
Hdescription of the reasons for the proposal, including any pertinent documentation.

Proposing a Case. Cases may be issued for the purpo§é of providing alternative rules when
ustified, to permit early implementation of an approved revision when the need is urgent, or to
provide rules not covered by existing provisions: Cases are effective immediately upon
ASME approval and shall be posted on the ASME-Committee Web page.

Requests for Cases shall provide a Statement-of Need and Background Information. The request
should identify the Standard, the paragraph, figure or table number(s), and be written as a
Question and Reply in the same format-as existing Cases. Requests for Cases should also indicate
the applicable edition(s) of the Standard to which the proposed Case applies.

Interpretations. Upon request, the B16 Committee will render an interpretation of any require-
ment of the Standard. Interpretations can only be rendered in response to a written request sent
fo the Secretary of the B16 Standards Committee.

The request for interpretation should be clear and unambiguous. It is further recommended
that the inquirer submit'his/her request in the following format:

Subject: Cite the applicable paragraph number(s) and the topic of the inquiry.

Edition: Cite the applicable edition of the Standard for which the interpretation is
being requested.

Question: Phrase the question as a request for an interpretation of a specific requirement

suitable for general understanding and use, not as a request for an approval
of a proprietary design or situation. The inquirer may also include any plans
or drawings that are necessary to explain the question; however, they should

not contain proprietary names or mrormation.

Requests that are not in this format will be rewritten in this format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The B16 Standards Committee regularly holds meetings, which
are open to the public. Persons wishing to attend any meeting should contact the Secretary of
the B16 Standards Committee.

"o

X

Copyright © 2013 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @



https://asmenormdoc.com/api2/?name=ASME B16.5 2013.pdf

ASME B16.5-2013
SUMMARY OF CHANGES

Following approval by the ASME B16 Committee and ASME, and after public review,

ASME B16.5-2013 was approved by the American National Standards Institute -or

February 5, 2013.

ASME B16.5-2013 includes the following changes identified by a margin note, (13).

Page Location Change

3 2.8.1 Revised

7 5.1 Revised in its entirety:

10 6.4.3.5 Second table reference corrected by errata

12 Table 1C Spelling of “goarse” corrected in four
places by errata

13 7.3 (1) First paragraph revised

(2) Second paragraph and subpara. (e)
added
74 U.S. Customary values under Tolerance

heading revised

15 Fig. 4 Notes corrected by errata

17, 18 Fig. 6 Revised in its entirety

25 Table 2-1.3 Note (6) revised

28 Table 2-1.% Note (3) revised

29 Table. 2-1.9 Note (3) revised

30 Table 2-1.10 Note (4) revised

32 Table 2-1.13 Note (2) revised

33 Table 2-1.14 Note (2) revised

34 Table 2-1.15 Note (1) revised

49 Table 2-3.2 Note (2) and its reference deleted

64 Table 4 In Col. 13 head, Note reference revised

66~69 Table 5 Notes revised and renumbered

70 Table 6 Cmphir for Threaded revised

71 Table 7 Note (1) reference deleted from Length of
Bolts, L, column head

72 Table 8 Graphic for Threaded revised

77 Table 9 Base Drilling head corrected to span
Cols. 22 and 23 only

80 Table 10 Note (1) reference deleted from Length of
Bolts, L, column head

82 Table 11 Note references revised in Col. 3 head

xi
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Page Location Change
84-87 Table 12 (1) Notes in column heads revised
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PIPE FLANGES AND FLANGED FITTINGS

NPS %, THROUGH NPS 24 METRIC/INCH STANDARD

1 SCOPE
1.1 General

(a)) This Standard covers pressure—temperature
ratings, materials, dimensions, tolerances, marking, test-
ing, pnd methods of designating openings for pipe
flanges and flanged fittings. Included are
1) flanges with rating class designations 150, 300,
400, 00, 900, and 1500 in sizes NPS 1/2 through NPS 24
and flanges with rating class designation 2500 in sizes
NPS 4 through NPS 12, with requirements given in both
metric and U.S. Customary units with diameter of bolts
and flange bolt holes expressed in inch units
2) flanged fittings with rating class designation
150 ahd 300 in sizes NPS % through NPS 24, with require-
ments given in both metric and U.S. Customary units
with [diameter of bolts and flange bolt holes expressed
in in¢h units
3) flanged fittings with rating class designation
400, $00, 900, and 1500 in sizes NPS % through NPS 24
and flanged fittings with rating class designation 2500
in sizes % through NPS 12 that are acknowledged in
Nonmandatory Appendix E in which only U.S.
Custpmary units are provided

(b)] This Standard is limited to
1) flanges and flanged fittings made from cast or
forged materials
2) blind flanges and-eertain reducing flanges made
from(cast, forged, or plate’materials

Also included in4his Standard are requirements and
recothmendations régarding flange bolting, gaskets, and
jointg.

1.2 Referénces

Codés;-standards, and specifications, containing pro-

Edition, provided that it can be demonstrated that all
requirements of this Edition have been met. Where such
components were installed in accerdance witH the pres-
sure—temperature ratings of an\earlier editign of this
Standard, those ratings are applicable except fs may be
governed by the applicable’eode or regulation.

1.4 User Accountability

This Standard cites duties and responsibiliti¢s that are
to be assumed’by the flange or flanged fitting yser in the
areas of, fof example, application, installatiop, system
hydrostati¢ testing, operation, and material splection.

1.5 ‘Quality Systems

Requirements relating to the product manuyfacturer’s
Quality System Program are descrfibed in
Nonmandatory Appendix D.

1.6 Relevant Units

This Standard states values in both SI (Metric) and
U.S. Customary units. As an exception, diametgr of bolts
and flange bolt holes are expressed in inch ynits only.
These systems of units are to be regarded sepprately as
standard. Within the text, the U.S. Customary| units are
shown in parentheses or in separate tables thiat appear
in Mandatory Appendix II. The values statefl in each
system are not exact equivalents; therefore, it i$ required
that each system of units be used independently of the
other. Except for diameter of bolts and flange bolt holes,
combining values from the two systems constifutes non-
conformance with the Standard.

1.7 Selection of Materials

Criteria for selection of materials suitable fqr particu-

visions to the extent referenced herein, constitute
requirements of this Standard. These reference docu-
ments are listed in Mandatory Appendix III.

1.3 Time of Purchase, Manufacture, or Installation

The pressure—temperature ratings in this Standard are
applicable upon its publication to all flanges and flanged
fittings within its scope, which otherwise meet its
requirements. For unused flanges or flanged fittings
maintained in inventory, the manufacturer of the flange
or flanged fittings may certify conformance to this

] £1..: 1 H ' sl o1 £al2
ITAT ITTUTU OCT VICU AIC TTUL VVILITIIT LIICT D\.Ul.lc \Ujanunsre) Jtandard.

1.8 Convention

For determining conformance with this Standard, the
convention for fixing significant digits where limits
(maximum and minimum values) are specified shall be
as defined in ASTM E29. This requires that an observed
or calculated value be rounded off to the nearest unit
in the last right-hand digit used for expressing the limit.
Decimal values and tolerances do not imply a particular
method of measurement.
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1.9 Denotation

1.9.1 Pressure Rating Designation. Class, followed
by a dimensionless number, is the designation for
pressure-temperature ratings as follows:

Class 150 300 400 600 900 1500 2500

1.9.2 Size. NPS, followed by a dimensionless num-
ber, is the designation for nominal flange or flange fitting

joints not conforming to these limitations is the responsi-
bility of the user.

2.3.2 Mixed Flanged Joints. If the two flanges in a
flanged joint do not have the same pressure-temperature
rating, the rating of the joint at any temperature is the
lower of the two flange ratings at that temperature.

2.4 Rating Temperature

size. NP§

: lotod—t +la £ 4 1 s L
IS ICTAICU (O UTC ICICICTTICC NUTITiriutT atiIricicr,

DN, used in international standards. The relationship

is, typically, as follows:
NPS DN
A 15
% 20
1 25
1% 32
1% 40
2 50
2% 65
3 80
4 100

GENERAL|NOTE: For NPS > 4, the related DN = 25 multiplied
by the NP$ number.

2 PRESSURE-TEMPERATURE RATINGS

2.1 General

Pressufe—temperature ratings are maximum allow;
able working gage pressures in bar units at the tempera-
tures in degrees Celsius shown in Tables 2-1.1 thrfough
2-3.19 for|the applicable material and class designation.
Tables I[-2-1.1 through II-2-3.19 of Mandatory
Appendix II list pressure—temperature ratings using psi
units fof pressure at the temperature in degrees
Fahrenhejit. For intermediate temperatures, linear inter-
polation is permitted. Interpolationbetween class desig-
nations ig not permitted.

2.2 Flanged Joints

A flanged joint is composed of separate and indepen-
dent, although interrelated components: the flanges,
gasket, and belting, which are assembled by another
influence} the-@ssembler. Proper controls must be exer-
cised in the(selection and application for all these ele-

The-temperatureshownfor-acorrespending-pressure
rating is the temperature of the pressure-containing shell
of the component. In general, this temperature {s the
same as that of the contained fluid. Use ‘of-a pressure
rating corresponding to a temperature ‘other than that
of the contained fluid is the responsibility of the|user,
subject to the requirements of applicable codes and [regu-
lations. For any temperature below —29°C (-20°H), the
rating shall be no greater.than the rating shown for
—29°C (-20°F) (see also paras. 2.5.3 and 5.1.2).

2.5 Temperature Considerations

2.5.1 General.) Use of flanged joints at either high
or low temperatures shall take into consideration the
risk of jointJeakage due to forces and moments devel-
oped in_the connected piping or equipment. Provisions
in paras: 2.5.2 and 2.5.3 are included as advisory| with
the aim of lessening these risks.

2.5.2 High Temperature. Application at temjpera-
tures in the creep range will result in decreasing bolt
loads as relaxation of flanges, bolts, and gaskets [takes
place. Flanged joints subjected to thermal gradient$ may
likewise be subject to decreasing bolt loads. Decrgased
bolt loads diminish the capacity of the flanged jojnt to
sustain loads effectively without leakage. At temjpera-
tures above 200°C (400°F) for Class 150 and above 400°C
(750°F) for other class designations, flanged joint§ may
develop leakage problems unless care is taken to pvoid
imposing severe external loads, severe thermal gradi-
ents, or both.

2.5.3 Low Temperature. Some of the materials |isted
in Tables 1A and 1B, notably some carbon steels| may
undergo a decrease in ductility when used at low| tem-
peratures to such an extent as to be unable to gafely
resist shock loading, sudden changes of stress, o1 high
stress concentration Some cades or rpgn]nﬁnn may

ments to attain a joint that has acceptable leak tightness.
Special techniques, such as controlled bolt tightening,
are described in ASME PCC-1.

2.3 Ratings of Flanged Joints

2.3.1 Basis. Pressure-temperature ratings apply to
flanged joints that conform to the limitations on bolting
in para. 5.3 and on gaskets in para. 5.4, which are made
up in accordance with good practice for alignment and
assembly (see para. 2.2). Use of these ratings for flanged

2

require impact testing for applications even where tem-
peratures are higher than —-29°C (-20°F). When such
requirements apply, it is the responsibility of the user
to ensure these requirements are communicated to the
manufacturer prior to the time of purchase.

2.6 System Hydrostatic Testing

Flanged joints and flanged fittings may be subjected
to system hydrostatic tests at a pressure of 1.5 times the
38°C (100°F) rating rounded off to the next higher 1 bar
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(25 psi) increment. Testing at any higher pressure is
the responsibility of the user, taking into account the
requirements of the applicable code or regulation.

2.7 Welding Neck Flanges

Ratings for welding neck flanges covered by this
Standard are based upon their hubs at the welding end
having thickness at least equal to that calculated for pipe
having 2176 MPa (40,000 psi) specified minimum yield

2.8.3 Bore. The bore diameter shall be equal to
B dimension of the welding neck flange. Other bores
may be furnished by agreement between the end user
and manufacturer. In no case shall the bore diameter
exceed the bore of the same size and class lapped flange.

2.8.4 Hub End. The standard flange shall be pro-
vided with square cut end. The end user may specify
welding end preparation in accordance with para. 6.7.

strenpth. I order to ensure adequate flange nub thick-
ness |for flange sizes NPS 2 and larger, the bore of a
weldfng neck flange, dimension B in the various dimen-
siongl tables, shall not exceed B,,,, determined as
folloyvs:

Bmax = Ah (1 - CGPC )

50,000

where

= tabulated hub diameter, beginning of cham-
fer as listed in the dimensional tables

Bpbhx = maximum permissible diameter for the bore

of a welding neck flange

14.5 when p, is expressed in bar units or 1.0

when p, is expressed in psi units

ceiling pressure value at 38°C (100°F),

Tables A-1 and A-2 of Nonmandatory

Appendix A

b, =

Th resultant units for diameter B, are the same-as
thosq entered for diameter A.

The tabulated ratings for welding neck flariges are
independent of components to which they’may be
attached, and the pressure rating of the.flange shall
not be exceeded. Attachment welds should be made in
accofdance with the applicable code or regulation. See
para|6.7 and Figs. 1 through 3 forweld end dimensional
requirements.

2.8

2/8.1 Hub Dimensions. Straight hub welding
flanges have hubs\of uniform thickness (see Fig. 4).
Except as described in paras. 2.8.2, 2.8.3, and 2.8.4, the
straight hub,wélding flanges shall have dimensions and
tolerances ‘ofsthe welding neck flanges of the same size

and ¢lass'set forth in Tables 8, 11, 14, 16, 18, 20, and 22
(Tables 1-8 11-11 1114 1116, 11-18, 1120 and 11-22 of

btraight Hub Welding Flanges

2.9 Multiple Material Grades

Material for flanges and flanged fittings iay meet
the requirements of more than one'‘Specificatjon or the
requirements of more than onejgfade of a spgcification
listed in Table 1A. In either case, the gressure—
temperature ratings for afiy,of these specifi¢ations or
grades may be used provided the material is fnarked in
accordance with para-Z4:2.8.

3 COMPQNENT SIZE

3.1 Nominal Pipe Size

As applied in this Standard, the use of the phrase
{nominal pipe size” or the designation NPS|followed
by a dimensionless number is for the purpose of pipe,
flange, or flanged fitting end connection size identifica-
tion. The number is not necessarily the sarpe as the
flange or flanged fitting inside diameter.

3.2 Reducing Fittings

Reducing fittings shall be designated by th NPS for
the openings in the sequence indicated in th¢ sketches
of Fig. 5.

3.3 Reducing Flanges

Reducing flanges shall be designated by the NPS for
each opening. See examples in Note (4) of Table 6
(Table II-6 of Mandatory Appendix II).

4 MARKING

Mandatory Appendix II). In Fig. 4 the tolerances
described in para. 7 are applicable.

2.8.2 Length Through Hub. The length through hub
shall be 229 mm (9 in.) for NPS 4 and smaller and 305 mm
(12 in.) for larger than NPS 4. Other lengths may be
furnished by agreement between the end user and
manufacturer.

! For flanges to be attached to high strength pipe with large
inside diameters resulting from thin wall sections, see MSS SP-44.

3

4.1 General

Except as modified herein, flanges and flanged fittings
shall be marked as required in MSS SP-25, except as
noted in para. 4.2.

4.2 ldentification Markings

4.2.1 Name. The manufacturer’s name or trade-
mark shall be applied.
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Table 1A List of Material Specifications

Pressure— Applicable ASTM Specifications [Note (1)]
Material Temperature

Group Nominal Designation Rating Table Forgings Castings Plates

1.1 C-Si 2-1.1 A105 A216 Gr. WCB A515 Gr. 70
C-Mn-Si 2-1.1 A350 Gr. LF2 A516 Gr. 70
C-Mn-Si 2-1.1 ... A537 Cl. 1
C-Mn-Si-V 2-1.1 A350 Gr. LF6 Cl. 1
3% Ni 2-1.1 A350 Gr. LF3

1.2 C-Mn-Si 2-1.2 A216 Gr. WCC
C-Mn-Si 2-1.2 . A352 Gr. LCC
C-Mn-Si-V 2-1.2 A350 Gr. LF6 Cl. 2 .. ..
2YNi 2-1.2 A352 Gr. LC2 A203/Gr. B
3Y,Ni 2-1.2 A352 Gr. LC3 A203 Gr. E

1.3 C-Si 2-1.3 A352 Gr. LCB A515 Gr. 65
C-Mn-Si 2-1.3 A516 Gr. 65
2YNi 2-1.3 A203 Gr. A
3Y,Ni 2-1.3 A203 Gr. D
c-Y4Mo 2-1.3 A217 GrWCA
c-Y%Mo 2-1.3 A352¢GrLC1

1.4 C-Si 2-1.4 . A515 Gr. 60
C-Mn-Si 2-1.4 A350 Gr. LF1 Cl. 1 A516 Gr. 60

1.5 c-Y4Mo 2-1.5 A182 Gr. F1 A204 Gr. A
c-Y%Mo 2-1.5 A204 Gr. B

1.7 Y5Cr-Y4Mo 2-1.7 A182 Gr. F2 .
Ni-Y4Cr-Y4Mo 2-1.7 A217 Gr. WC4
3/ Ni—>/,Cr-1Mo 2-1.7 A217 Gr. WC5

1.9 1Y,cr-YMo 2-1.9 - A217 Gr. WC6 ...
1Y,Cr-Y,Mo-Si 2-1.9 A182 Gr. F11 CL.2 A387 Gr. 11]Cl. 2

1.10 2Y,Cr-1Mo 2-1.10 A182 Gr. F22 Cl. 3 A 217 Gr. WC9 A387 Gr. 22|cl. 2

1.11 c-Y%Mo 2111 A204 Gr. C

1.13 5Cr-Y,Mo 2-1.13 A182 Gr. F5a A217 Gr. C5

1.14 9Cr-1M0 2-1.14 A182 Gr. F9 A217 Gr. C12

1.15 9Cr-1M0-V 2-1.15 A182 Gr. F91 A217 Gr. C12A A387 Gr. 91|Cl. 2

1.17 1Cr-Y,Mo 2-1.17 A182 Gr. F12 Cl. 2
5Cr-Y4Mo 2-1.17 A182 Gr. F5

1.18 9Cr—2W-V 2-1.18 A182 Gr. F92

2.1 18Cr—8Ni 2-2.1 A182 Gr. F304 A351 Gr. CF3 A240 Gr. 304
18Cr-8Ni 2-2.1 A182 Gr. F304H A351 Gr. CF8 A240 Gr. 304H

2.2 16Cr-12Ni£2Mo 2-2.2 A182 Gr. F316 A351 Gr. CF3M A240 Gr. 31
16€r~42Ni-2Mo 2-2.2 A182 Gr. F316H A351 Gr. CF8M A240 Gr. 316H
18Cr<13Ni-3Mo 2-2.2 A182 Gr. F317 .. A240 Gr. 317
19Cr—10QNi—3Ma 2.2 A351 Gr CG]M

2.3 18Cr—8Ni 2-2.3 A182 Gr. F304L A240 Gr. 304L
16Cr-12Ni-2Mo 2-2.3 A182 Gr. F316L A240 Gr. 316L
18Cr-13Ni-3Mo 2-2.3 A182 Gr. F317L

4
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Table 1A List of Material Specifications (Cont’d)

Pressure- Applicable ASTM Specifications [Note (1)]
Material Temperature
Group Nominal Designation Rating Table Forgings Castings Plates
2.4 18Cr—10Ni-Ti 2-2.4 A182 Gr. F321 A240 Gr. 321
18Cr—10Ni-Ti 2-2.4 A182 Gr. F321H A240 Gr. 321H
2.5 18Cr—-10Ni-Ch 2-2.5 A182 Gr. F347 A240 Gr. 347
18Cr-10Ni-Ch 2-2.5 A182 Gr. F347H A240 Gr. 347H
18Cr—10Ni=Ch 225 A182 Gr F348 A240Q Gr. 348
18Cr-10Ni-Ch 2-2.5 A182 Gr. F348H A240.Gr. 348H
2.6 23Cr-12Ni 2-2.6 A240 Gfr. 309H
2.7 25Cr—20Ni 2-2.7 A182 Gr. F310 A240 Gf. 310H
2.8 20Cr-18Ni-6Mo 2-2.8 A182 Gr. F44 A 351 Gr. CK3MGuN A240 Gr. S31254
22Cr-5Ni-3Mo-N 2-2.8 A182 Gr. F51 A240 Gf. S31803
25Cr-7Ni-4Mo-N 2-2.8 A182 Gr. F53 e A240 Gf. S32750
24Cr-10Ni-4Mo-V 2-2.8 A351 Gr.\CE8MN
25Cr-5Ni-2Mo-3Cu 2-2.8 A995GrnCD4MCu
25Cr-7Ni-3.5Mo-W-Cb 2-2.8 - A995.Gt. CD3MWCuN -
25Cr-7.5Ni-3.5Mo—-N-Cu-W 2-2.8 A182 Gr. F55 A240 Gr. S32760
2.9 23Cr—12Ni 2-2.9 A240 Gf. 309S
25Cr-12Ni 2-2.9 A240 Gr. 310S
2.1 25Cr—12Ni 2-2.10 A351 Gr. CH8
25Cr-12Ni 2-2.10 A351 Gr. CH20
2.1 18Cr-10Ni-Cb 2-2.11 A351 Gr. CF8C
2.12 25Cr—20Ni 2-2.12 A351 Gr. CK20
3.1 35Ni-35Fe-20Cr-Cb 2-3.1 B462 Gr. NO8020 B463 Gr. NO8020
3.2 99.0Ni 2-3.2 B564 Gr. NO2200 B162 Gr. N02200
3.3 99.0Ni-Low C 2-3.3 B162 Gr. N0O2201
3.4 67Ni-30Cu 2:3.4 B564 Gr. NO4400 B127 Gr. N0O4400
3.5 72Ni-15Cr-8Fe 2-3.5 B564 Gr. NO6600 B168 Gr. N0O6600
3.6 33Ni-42Fe-21Cr 2-3.6 B564 Gr. NO8800 B409 Gr. NO8800
3.7 65Ni—28Mo—2Fe 2-3.7 B462 Gr. N10665 B333 @r. N10665
64Ni—29.5Mo-2Cr—2Fe-Mn-W 2-3.7 B462 Gr. N10675 B333 Gr. N10675
3.8 54Ni-16Mo-15€r 2-3.8 B462 Gr. N10276 B575 @r. N10276
60Ni—22Cr-9Mo~3.5Cb 2-3.8 B564 Gr. NO6625 B443 Gr. NO6625
62Ni—-28M@-5Fe 2-3.8 B333 @r. N10001
70Ni-16Mo—-7Cr-5Fe 2-3.8 B434 Gr. N10003
61Ni=16Mo—16Cr 2-3.8 . B575 Gr. NO6455
42Ni=21.5Cr-3Mo-2.3Cu 2-3.8 B564 Gr. NO8825 B424 Gr. NO8825
55Ni-21Cr-13.5Mo 2-3.8 B462 Gr. N06022 B575 Gr. N06022
55Ni-23Cr-16Mo-1.6Cu 2-3.8 B462 Gr. NO6200 B575 Gr. NO6200
3.9 £7NT=22Cr=9Mo=t8Fe =379 — B435-Gr. N06002
21Ni-30Fe-22Cr-18Co-3Mo-3W 2-3.9 B572 Gr. R30556 B435 Gr. R30556
3.10 25Ni-47Fe-21Cr-5Mo 2-3.10 B599 Gr. NO8700
5
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Table 1A List of Material Specifications (Cont’d)

Pressure— Applicable ASTM Specifications [Note (1)]
Material Temperature
Group Nominal Designation Rating Table Forgings Castings Plates
3.11 44Fe—-25Ni-21Cr—Mo 2-3.11 A479 Gr. NO8904 A240 Gr. NO8904
3.12 26Ni-43Fe-22Cr-5Mo 2-3.12 B620 Gr. N08320
47Ni-22Cr-20Fe-7Mo 2-3.12 ce e B582 Gr. N0O6985
46Fe—-24Ni-21Cr-6Mo-Cu—N 2-3.12 B462 Gr. NO8367 A351 Gr. CN3MN B688 Gr. N08367
3.13 49Ni-25Cr-18Fe—-6Mo 2-3.13 . B582 Gr. NOp975
Ni—Fe—Cr—Mo-Cu-Low C 2-3.13 B564 Gr. NO8031 B625 Gr, NOB031
3.14 47Ni-22Cr-19Fe-6Mo 2-3.14 Ce B582"Gr. NOp00O7
40Ni-29Cr-15Fe-5Mo 2-3.14 B462 Gr. NO6030 B582 Gr. NOp030
58Ni—-33Cr-8Mo 2-3.14 B462 Gr. N0O6035 B575 Gr. NOp035
3.15 42Ni-42Fe-21Cr 2-3.15 B564 Gr. NO8810 B409 Gr. NOB810
3.16 35Ni—19Cr—11/45i 2-3.16 B511 Gr. NO8330 B536 Gr. NOB330
3.17 29Ni-20.5Cr-3.5Cu-2.5Mo 2-3.17 A351 Gr. CNZM
3.19 57Ni-22CR-14W-2Mo-La 2-3.19 B564 Gr. N06230 B435 Gr. NOp230

GENERAL NDTES:

(@) For temperature limitations, see notes in Tables 11-2-1.1 through 1I-2-3.17 of Mandatory.Appendix II.
(b) Plate mfaterials are listed only for use as blind flanges and reducing flanges without hdbs (see para. 5.1). Additional plate materip
ASME B16.34 may also be used with corresponding B16.34, Standard Class:ratings.

listed i
NOTE:

S

(1) ASME Hoiler and Pressure Vessel Code, Section Il materials may also be used;/provided the requirements of the ASME specification are

identic

4.2.2 (Material. Material shall be identified in the
following way:

(a) Cadt flanges and flanged fittings shall be-marked
with the ASTM specification,? grade identification sym-
bol (letters and numbers), and the melt number or melt
identificaltion.

(b) Plate flanges, forged flanges, and flanged fittings
shall be jnarked with the ASTM(spécification number
and gradp identification symb@l.

(c) Anjanufacturer may supplement these mandatory
material jndications witthy his trade designation for the
material|grade, but(confusion of symbols shall be
avoided.

(d) Fof flangestand flanged fittings manufactured
from material-that meets the requirements of more than
one specfication or grade of a specification listed in

| to or more stringent than the corresponding ASTM specification fer the Grade, Class, or Type listed.

4.2.4 Conformance. The designation B16 or [B16.5
shall be applied to the flange or flanged fitting, pr¢fera-
bly located adjacent to the class designation, to indlicate
conformance to this Standard. The use of the grefix
ASME is optional.

4.2.5 Temperature. Temperature markings atfe not
required on flanges or flanged fittings; howeyer, if
marked, the temperature shall be shown with its cprres-
ponding tabulated pressure rating for the materigl.

4.2.6 Size. The NPS designation shall be mgrked
on flanges and flanged fittings. Reducing flange$ and
reducing flanged fittings shall be marked with the gppli-
cable NPS designations as required by paras. 3.2 and 3.3.

4.2.7 Ring Joint Flanges. The edge (periphety) of

Table 1A, seepara—4:2-8:

4.2.3 Rating Designation. The flange or flanged fit-
ting shall be marked with the number that corresponds
to its pressure rating class designation (i.e., 150, 300,
400, 600, 900, 1500, or 2500).

2 An ASME Boiler and Pressure Vessel Code, Section II specifica-
tion number may be substituted for an ASTM specification number
provided the requirements of the ASME specification are identical
to or more stringent than the ASTM specification for the Grade,
Class, or Type of material.

6

each ring joint flange shall be marked with the letter R

and the corresponding ring groove number.

4.2.8 Multiple Material Marking. Material for com-
ponents that meet the requirements for more than one
specification or grade of a specification listed in Table 1A
may, at the manufacturer’s option, be marked with more
than one of the applicable specification or grade sym-
bols. These identification markings shall be placed so
as to avoid confusion in identification. The multiple
marking shall be in accordance with the guidelines set
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out in ASME Boiler and Pressure Vessel Code, Section II,
Part D, Appendix 7.

5 MATERIALS

5.1 General

(a) Materials required for flanges and flanged fittings
are listed in Table 1A with the restriction that plate

5.2 Mechanical Properties

Mechanical properties shall be obtained from test
specimens that represent the final heat-treated condition
of the material required by the material specification.

5.3 Bolting

5.3.1 General. Bolting listed in Table 1B is recom-
mended for use in flanged joints covered by this

mat:
ing flanges without hubs. Flanges and flanged fittings
shall[be manufactured as one piece in accordance with
the applicable material specification. Assembly of multi-
ple pjeces into the finished product by welding or other
mear)s is not permitted by this Standard.

(b)) Recommended bolting materials are listed in
Tabld 1B (see para. 5.3).

(c)| Corresponding materials listed in Section II of the
ASME Boiler and Pressure Vessel Code may be used
provided that the requirements of the ASME specifica-
tion pre identical to or more stringent than the ASTM
specification for the Grade, Class, or type of material.

b | 1 111 -1 1 £ 1.1 4Ll 1 -
1d1S S1ldll DT UsSCTU Ul ll.)/ 101 DIIITU 114l lSCD ditu ITUuc=

5.1.1 Application. Criteria for the selection of mate-
rials fre not within the scope of this Standard. The possi-
bility of material deterioration in service should be
consiidered by the user. Carbide phase conversion to
graphite and excessive oxidation of ferritic materials,
susc¢ptibility to intergranular corrosion of austenitic
matefials, or grain boundary attack of nickel base alloys
are ajnong those items requiring attention. A disctission
of precautionary considerations can be found in
ASME B31.3, Appendix F; Section(IIy* Part D,
Appéndix A; and Section III, Division 1, Appendix W
of the ASME Boiler and Pressure Vessel Code.

5{1.2 Toughness. Some of (th¢“materials listed in
Tablg 1A undergo a decrease in-toughness when used
atlow temperatures, to the €xtent that Codes referencing
the Standard may requite Jimpact tests for application
evenlat temperatures higher than —7°C (+20°F). It is the
respqnsibility of theuser to ensure that such testing is
perfdrmed.

5.1.3 Responsibility. When service conditions dic-

[e.g.,

Standard—DBolting-ofothermaterial-maybeused if per-
mitted by the applicable code or government r¢gulation.
Bolting materials are subject to the limifation$ given in
paras. 5.3.2 through 5.3.5.

5.3.2 High-Strength Bolting. (Bolting matgrials hav-
ing allowable stresses not lessthah those for AYTM A193
Grade B7 are listed as highi stténgth in Table [IB. These
and other materials of comparable strength mdy be used
in any flanged joint.

5.3.3 Intermediate Strength Bolting. Bolting mate-
rials listed ag’intermediate strength in Tabl¢ 1B, and
other bolting\of comparable strength, may be used in
any flanged joint provided the user verifies their ability
to seat.the selected gasket and maintain a sdaled joint
under.expected operating conditions.

5.3.4 Low-Strength Bolting. Bolting matgrials hav-
ing no more than 206 MPa (30 ksi) specified ninimum
yield strength are listed as low strength in [Table 1B.
These materials and others of comparable stgength are
to be used only in Class 150 and 300 flanged joints
and only with gaskets described in para. 5.4.. Flanged
assemblies using low-strength carbon steel bo|ts should
not be used above 200°C (400°F) or below —29°(C (-20°F).

5.3.5 Bolting to Gray Cast Iron Flanges. The follow-
ing recommendations are made in recognitipn of the
low ductility of gray cast iron:

(a) Alignment of flange faces is essential, aJong with
control of assembly bolt torque, so as not to pverstress
the cast iron flanges. Care must also be ex¢rcised to
ensure that piping loads transmitted to cast irgn flanges
are controlled, taking into account its lack of ductility
and recognizing that cast iron flanges should npt be used

. ) . . . where suddenly applied loads such as rapid pressure
tate the ilplementation of special material requirements .
. . o o fluctuation may occur.
using a Group 2 material above 538°C (1,000°F)], () Where Class 150 steel flancas are bolted to
) Where Class150-steel Hlangesare b

itis the user’s responsibility to so specify to the manufac-
turer in order to ensure compliance with metallurgical
requirements listed in the notes in Tables 2-1.1 through
2-3.19 (Tables II-2-1.1 through II-2-3.19 of Mandatory
Appendix II).

5.1.4 Cast Surfaces. Cast surfaces of component
pressure boundaries shall be in accordance with
MSS SP-55, except that all Type I defects are unaccept-
able, and defects in excess of Plates “a” and “b” for
Type II through Type XII are unacceptable.

7

Class 125 cast iron flanges, the gaskets should be made
of Nonmandatory Appendix B, Table B-1, Group No. Ia
materials, the steel flanges should have flat faces, and

(1) low-strength bolting within the limitations of
para. 5.3.4 should be used with ring gaskets extending
to the bolt holes or

(2) bolting of low (para. 5.3.4), intermediate (para.
5.3.3), or high (para. 5.3.2) strength may be used with
full face gaskets extending to the outside diameters of
the flanges
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Table 1B List of Bolting Specifications
Applicable ASTM Specifications

Bolting Materials [Note (1)]

High Strength Intermediate Strength Low Strength Nickel and Special Alloy
[Note (2)] [Note (3)] [Note (4)] [Note (5)]
Spec. Spec. Spec. Spec.

No. Grade Notes No. Grade Notes No. Grade Notes No. Grade Notes
A193 B7 - A193 B5 - A193 B8 Cl.1 (6 B164 Ce @)-09)
A193 B16 A A193 B6 e A193 B8C Cl.1 (6) ce A -
A193 B16 - A193 B6X R A193 B8M Cl.1 (6) B166 o @)-9
A320 L7 (10) A193 B7M ce A193 B8T Cl.1 (6) A .
A320 L7A (10)

A320 L7B (10) A193 B8 Cl.2 (11) A193 B8A 6) B335 N10665 (7
N10675 7
A193 B8 Cl.2B (11)
A320 L7C (10) A193 B8C Cl.2 11 A193 B8CA ..
A320 L43 (10) A193 B8M Cl.2 (11) A193 B8MA - B408 - @)-9
A193 B8M (l.2B 1
A193 B8T Cl.2 (11) A193 B8TA (6)
A354 BC . B473 - 7
A354 BD c. A320 B8 Cl.2 (11) A307 B (12)
A320 B8C Cl.2 11 B574 . 7
A540 B21 - A320 B8F Cl.2 (11) A320 B8 Gl (6)
A540 B22 - A320 B8M Cl.2 11 A320 B8€ El.1 6)
A540 B23 - A320 B8T Cl.2 (11) A320 B8M Cl.1 6)
A540 B24 Ce A320 B8T Cl.1 6)
A449 13)
A453 651 (14)
A453 660 (14)

GENERAL NPTES:
(@) Bolting|material shall not be used beyond temperature {imits specified in the governing code.

(b) ASME Hoiler and Pressure Vessel Code, Section Il materfals may also be used, provided the requirements of the ASME specification are

identical or more stringent than the corresponding ASTM specification for the Grade, Class, or Type listed.

NOTES:
(1) Repaif welding of bolting material is prohibited.
(2) Thesq bolting materials may be used with all listed materials and gaskets.
(3) Thesq bolting materials may be used with all listed materials and gaskets, provided it has been verified that a sealed joint can|be

@)

(5)
©)

@
®

)
(10)
(11)
(12)
(13)

(14)

mainfpined under rated working\pressure and temperature.
Thesq bolting materials may.be used with all listed materials but are limited to Class 150 and Class 300 joints. See para. 5.3.4 for
reconjmended gasket practices.

Thesq materials may be\ised as bolting with comparable nickel and special alloy parts.

This gustenitic stainless material has been carbide solution treated but not strain hardened. Use A194 nuts of corresponding
matefial.

Nuts may be machined from the same material or of a compatible grade of ASTM A194.

Maximumperating temperature is arbitrarily set at 260°C (500°F), unless the material has been annealed, solution annealed, pr hot
finishpdibecause hard temper adversely affects design stress in the creep rupture range.

Forging—etatity-is—nrot-permittedtntess—the-producertast-heating-orworkings-these-paristeststhemasrequiredforotherpermitted
conditions in the same specification and certifies their final tensile, yield, and elongation properties to equal or exceed the require-
ments for one of the other permitted conditions.

This ferritic material is intended for low temperature service. Use A194 Gr. 4 or Gr. 7 nuts.

This austenitic stainless material has been carbide solution treated and strain hardened. Use A194 nuts of corresponding material.
This carbon steel fastener shall not be used above 200°C (400°F) or below —29°C (-20°F) [see also Note (4)]. Bolts with drilled or
undersized heads shall not be used.

Acceptable nuts for use with quenched and tempered bolts are A194 Gr. 2 or Gr. 2H. Mechanical property requirements for studs
shall be the same as those for bolts.

This special alloy is intended for high-temperature service with austenitic stainless steel.

8
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(c) Where Class 300 steel flanges are bolted to
Class 250 cast iron flanges, the gaskets should be made
of Nonmandatory Appendix B, Table B-1, Group No. Ia
materials

(1) low-strength bolting within the limitations of
para. 5.3.4 should be used with gaskets extending to the
bolt holes and with the flanges having either raised or
flat faces or

(2) bolting of low (para. 5.3.4), intermediate (para.

0.35 /dt,,, where d is the tabulated fitting inside diame-
ter, and t,, is the minimum wall thickness as shown in
the tables listed in para. 6.1.1.

(b) Measured thickness is not less than 0.75t,,.

(c) Enclosure circles are separated from each other by
an edge-to-edge distance of more than 1.75 /dt,,.

6.2 Fitting Center-to-Contact Surface and Center-to-
End

5.3.3) or high ({para. 5:3-2) strength may be used witlt
full face gaskets extending to the outside diameters of
the flanges and with both the Class 300 steel and
Clasg 250 cast iron flanges having flat faces

5.4 Gaskets

5.f.1 General. Ring joint gasket materials shall con-
form|to ASME B16.20. Materials for other gaskets are
descfibed in Nonmandatory Appendix B. The user is
respqnsible for selection of gasket materials that will
withgtand the expected bolt loading without injurious
crushjing and that are suitable for the service conditions.
Partifular attention should be given to gasket selection
if a gystem hydrostatic test approaches or exceeds the
test pressure specified in para. 2.6.

5.4.2 Gaskets for Low-Strength Bolting. If bolting
listed as low strength in Table 1B is used, gaskets shown
in Ngnmandatory Appendix B, Table B-1, Group No. Ia
are recommended.

5/4.3 Gaskets for Class 150 Flanged Joints. (Tt is
recotnmended that only Nonmandatory Appendix B,
Tablg B-1, Group No. I gaskets be used for.Class 150
flanged joints. When the ring joint or spiral wound gas-
ket i selected, it is recommended that line flanges be
of the welding neck or lapped jointtype.

6 DIMENSIONS
6.1

6.1.1 Minimum WallThickness. For inspection pur-
poses, the minimumwall thickness, t,,, of flanged fittings
at th¢ time of manwufacture shall be as shown in Tables 9
and 12 (Tables AI*9 and II-12 of Mandatory Appendix II),
except as provided in para. 6.1.2. The additional metal
thichness'needed to withstand installation bolt-up
assembly stresses, shapes other than circular, and stress

Flanged Fittings Wall.Thickness

6.2.1 Design. A principle of design in this|Standard
is to maintain a fixed position for the flange’¢dge with
reference to the body of the fitting. In case of rhised face
flanged fittings, the outside edge of the’flang¢ includes
the raised face (see para. 6.4).

6.2.2 Standard Fittings. <Center-to-contaqt surface,
center-to-flange edge, aiid center-to end (rjng joint)
dimensions are shown‘in Tables 9 and 12 (Tables 1I-9
and II-12 of Mandatory/Appendix II).

6.2.3 Reducing Fittings. Center-to-contaft surface
or center-to-flange edge dimensions for all ppenings
shall be thé'same as those of straight size fittihgs of the
largest opéning. The contact surface-to-contagt surface
or flange edge-to-flange edge dimensions for all combi-
nations of reducers and eccentric reducers shall be as
listed for the larger opening.

6.2.4 Side Outlet Fittings. Side outlet elbpws, tees,
and crosses shall have all openings on intersefting cen-
terlines, and the center-to-contact surface dim¢nsions of
the side outlet shall be the same as for the largest open-
ing. Long radius elbows with one side outlet $hall have
the side outlet on the radial centerline of the e|lbow, and
the center-to-contact surface dimension of the gide outlet
shall be the same as for the regular 90-deg elbow of the
largest opening.

6.2.5 Special Degree Elbows. Special degrge elbows
ranging from 1 deg to 45 deg, inclusive, shall have the
same center-to-contact surface dimensions fs 45-deg
elbows, and those over 45 deg and up to 90 deg, inclu-
sive, shall have the same center-to-contadt surface
dimensions as 90-deg elbows. The angle designation of
an elbow is its deflection from straight line flpw and is
also the angle between the flange faces.

6.3 Flat Face Flanges

concentrations must be determined by the manufacturer,
since these factors vary widely. In particular, 45-deg
laterals, true Ys, and crosses may require additional rein-
forcement to compensate for inherent weaknesses in
these shapes.

6.1.2 Fitting Local Areas. Local areas having less
than minimum wall thickness are acceptable, provided
that all of the following conditions are satisfied:

(a) The area of subminimum thickness can be
enclosed by a circle whose diameter is no greater than

9

6.3.1 General.
flanges in all classes.

This Standard permits flat face

6.3.2 Conversion. A raised face may be removed
from a raised face flange to convert it to a flat face flange,
provided that the required dimension, ¢, shown in Fig. 6
(Fig. II-6 of Mandatory Appendix II) is maintained.

6.3.3 Facing. The flat face flange facing finish shall
be in conformance with para. 6.4.5 for the full width of
the seating surface for the gasket.
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6.4 Flange Facings

6.4.1 General. Figure 6 (Fig. II-6 of Mandatory
Appendix II) shows dimensional relationships for vari-
ous flange types and pipe lap facings to be used with
lap joints. Table 4 (Table II-4 of Mandatory Appendix II)
lists dimensions for facings other than ring joint. Table 5
(Table II-5 of Mandatory Appendix II) lists dimensions
for ring joint facings. Classes 150 and 300 pipe flanges
and compani itti -
nished with 2 mm (0.06 in.) raised face, which is in addi-
tion to the minimum flange thickness, tr. Classes 400,
600, 900,]1500, and 2500 pipe flanges and companion
flanges of fittings are regularly furnished with 7 mm
(0.25 in.) [raised face, which is in addition to the mini-
mum flange thickness, tr.

6.4.2 |Other Than Lapped Joints. For joints other
than lappled joints, the requirements of paras. 6.4.2.1 and
6.4.2.2 shpll apply.

6.4.2.1 Raised Face and Tongue Face. In the case
of flange$ having raised face, tongue, or male face, the
minimun flange thickness, tr, shall be provided, and
then the faised face, tongue, or male face shall be added
thereto.

6.4.2.2 Grooves. For flanges that have a ring joint,
groove, dr female face, the minimum flange thickness
shall first be provided and then sufficient thickness
added th¢reto so that the bottom of the ring joint groove,
or the contact face of the groove or female face, is in the
same plafe as the flange edge of a full thickness flange.

6.4.3 |Lapped Joint Flanges. Lapped joint flanges
shall be [furnished with flat faces as illustrated in
Tables 8, 11, 14, 16, 18, 20, and 22 (Tables-I1=8, 11-11, II-14,
II-16, 1I-1B, 1120, and II-22 of Mandatory' Appendix II).
Lap joint|stub ends shall be in aecotrdance with Fig. 6
(Fig. II-6 jof Mandatory AppendixHl) and paras. 6.4.3.1
through 6.4.3.3.

6.4.3.1 Raised Face!) The finished thickness of the
lap shall pe no less thari nominal pipe wall thickness.

6.4.3.2 Large Male and Female. The finished
height of|the male face shall be the greater of the wall
thickness| of.the' pipe used or 7 mm (0.25 in.). The thick-
ness of la

that remains after mnr‘hining the female face

6.4.3.5 Lap Joint Facing Outside Diameters. The
outside diameters of the lap for ring joints are shown
in Table 5 (Table II-5 of Mandatory Appendix II), dimen-
sion K. The outside diameters of laps for large female,
large tongue and groove, and small tongue and groove
are shown in Table 4 (Table II-4 of Mandatory
Appendix II). Small male and female facings for lapped
joints are not covered by this Standard.

Blind Flan Blind flanges need n faced
in the center if, when this center part is raised, its)dlame-
ter is at least 25 mm (1 in.) smaller than-~the inside
diameter of fittings of the corresponding pressure [class,
as given in Tables 9 and 12 (Tables II9yand II-12) or
25 mm (1 in.) smaller than the mating pipe inside d{ame-
ter. When the center part is depresSed, its diameter shall
not be greater than the inside’diameter of the cprres-
ponding pressure class fittings)as given in Tables P and
12 (Tables II-9 and II-12 ‘of) Mandatory Appendix II).
Machining of the depressed center is not required.

6.4.5 Flange Facing Finish. Flange facing firjishes
shall be in accordance with paras. 6.4.5.1 through 6}4.5.3,
except that“dgther finishes may be furnished by
agreement between the user and the manufacturet. The
finish of ‘the gasket contact faces shall be judggd by
visual ¢omparison with Ra standards (see ASME 1§46.1)
and not by instruments having stylus tracers and) elec-
tronic amplification.

6.4.5.1 Tongue and Groove and Small Mal¢ and
Female. The gasket contact surface finish shall not
exceed 3.2 pm (125 pin.) roughness.

6.4.5.2 Ring Joint. The side wall surface fin[sh of
the gasket groove shall not exceed 1.6 pm (63 |win.)
roughness.

6.4.5.3 Other Flange Facings. Either a serfated
concentric or serrated spiral finish having a restyiltant
surface finish from 3.2 pm to 6.3 pm (125 pin. to 25( pin.)
average roughness shall be furnished. The cutting tool
employed should have an approximate 1.5 mm (0.6 in.)
or larger radius, and there should be from 1.8 grogves/
mm through 2.2 grooves/mm (45 grooves/in. thjough
55 grooves/in.).

6.4.6 Flange Facing Finish Imperfections. Impgrfec-

shall be no less than the nominal wall thickness of
pipe used.

6.4.3.3 Tongue and Groove. The thickness of the
lap remaining after machining the tongue or groove face
shall be no less than the nominal wall thickness of the
pipe used.

6.4.3.4 Ring Joint. The thickness of the lap
remaining after machining the ring groove shall be no
less than the nominal wall thickness of pipe used.

liUllb ill 'L}lt f}dllét [aLillB [illib}l b}ld}} llUi, t)\LUUi the
dimensions shown in Table 3 (Table II-3 of Mandatory
Appendix II). A distance of at least four times the maxi-
mum radial projection shall separate adjacent imperfec-
tions. A radial projection shall be measured by the
difference between an outer radius and inner radius
encompassing the imperfection where the radii are
struck from the centerline of the bore. Imperfections
less than half the depth of the serrations shall not be
considered cause for rejection. Protrusions above the
serrations are not permitted.
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6.5 Flange Bolt Holes

Bolt holes are in multiples of four. Bolt holes shall be
equally spaced, and pairs of bolt holes shall straddle
fitting centerlines.

6.6 Bolting Bearing Surfaces

Flanges and flanged fittings shall have bearing sur-
faces for bolting that are parallel to the flange face within
1 deg. Any back facing or spot facing shall not reduce

Appendix II), threaded flanges shall have a taper pipe
thread conforming to ASME B1.20.1. The thread shall
be concentric with the axis of the flange opening, and
variations in alignment (perpendicularity with reference
to the flange face) shall not exceed 5 mm/m (0.06 in. / ft).

6.9.2 Threads for Class 150 Flanges. Class 150
flanges are made without a counterbore. The threads
shall be chamfered approximately to the major diameter
of the thread at the back of the flange at an angle of

the flange thickness, tf, below the dimensions given in
Tablgs 8, 9, 11, 12, 14, 16, 18, 20, and 22 (Tables II-8, II-9,
11-11,11-12, 11-14, 11-16, 11-18, I1-20, and II-22 of Mandatory
App¢ndix II). Spot facing or back facing shall be in
accolc\i’ance with MSS SP-9.

6.7 Welding End Preparation for Welding Neck

Flanges

6.7.1 lllustrations. Welding ends are illustrated in
Figs.[7 through 10 (Figs. II-7 through II-10 of Mandatory
Appe¢ndix II) and Figs. 1 through 3.

6.7.2 Contours. The contours of the outside of the
weldjng neck beyond the welding groove are shown in
Figs] 7 and 8 (Figs. II-7 and II-8 of Mandatory
Appé¢ndix II) and Figs. 1 and 3.

6.7.3 Bores. Straight-throughboresshownin Figs.7
and § (Figs. II-7 and II-8 of Mandatory Appendix II) are
standard unless specifically ordered to suit the special
condjtions illustrated in Figs. 9 and 10 (Figs. II-9 and
I1-10 fof Mandatory Appendix II) and Figs. 2 and, 8:

6.7.4 OtherWelding Ends. Other welding end prep-
aratipns furnished by an agreement of the purchaser
and manufacturer do not invalidate compliance with
this $tandard.

Reducing Flanges

6.8.1 Drilling, Outside Diameter, Thickness, and
ing Dimensions. Flange drilling, outside diameter,
ess, and facing aré.the same as those of the stan-

as thlose o andard flang
the reduction is being made. The hub may be larger or
omitted as detailed in Table 6 (Table II-6 of Mandatory
Appendix II).

6.8.2.2 Welding Neck Flanges. The hub dimen-
sions shall be the same as those of the standard flange
of the size to which the reduction is being made.

6.9 Threaded Flanges

6.9.1 Thread Dimensions. Except as provided in
Notes (4) and (5) of Table 4 (Table II-4 of Mandatory

approximately 45 deg with the axis of the-thjread. The
chamfer shall be concentric with the thread [and shall
be included in the measurement of the thread length.

6.9.3 Threads for Class 300 and_Higher Hlanges.
Class 300 and higher pressure class-flanges shall be made
with a counterbore at the back¢f the flange. The threads
shall be chamfered to the‘diameter of the copnterbore
at an angle of approxintately 45 deg with the gxis of the
threads. The counterbore and chamfer shall be concen-
tric with the thread.

6.9.4 Reddcing Flange Thread Length. The mini-
mum length of effective thread in reducing flahges shall
be at leastequal to dimension T of the corrgsponding
class of.threaded flange as shown in Tables 8/ 9, 11, 12,
14,16; 18, 20, and 22 (Tables II-8, I1-9, 1I-11, II-12, 1I-14,
H-16, 1I-18, 1120, and II-22 of Mandatory Appendix II).
Threads do not necessarily extend to the fdce of the
flange. See Table 6 (Table II-6 of Mandatory Appendix II)
for reducing threaded flanges.

6.9.5 Thread Gaging. The gaging notch of the work-
ing gage shall come flush with the bottom of the chamfer
in all threaded flanges and shall be consideredl as being
the intersection of the chamfer cone and the pitch cone
of the thread. This depth of chamfer is apprpximately
equal to one-half the pitch of the thread. The fnaximum
allowable thread variation is one turn largel or small
from the gaging notch.

6.9.6 Assembly Using Power Equipment. For
ASME B1.20.1 external pipe threads, Annex A specifies
the distance and number of turns that external pipe
threads may be made longer than regular forl use with
the higher pressure flanges to bring the small ¢énd of the
thread close to the face of the flange when thq parts are
assembled by power equipment.

6.10.1 Dimensional Standards. Stud bolts, threaded
at both ends or threaded full length, or bolts may be
used in flange joints. Dimensional recommendations for
bolts, stud bolts, and nuts are shown in Table 1C. See
para. 5.3 for bolting material recommendations.

6.10.2 Bolt Lengths. Stud bolt lengths, including
the height of two heavy hexagon nuts, are shown as
dimension L in Tables 7, 10, 13, 15, 17, 19, and 21
(Tables II-7, 1I-10, 1I-13, 1I-15, 1I-17, II-19, and II-21 of

11

(

Copyright © 2013 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME.

®)



https://asmenormdoc.com/api2/?name=ASME B16.5 2013.pdf

(13)

ASME B16.5-2013

Table 1C Flange Bolting Dimensional Recommendations

Product

Carbon Steel [Note (1)]

Alloy Steel

Stud bolts

Bolts smaller than %, in.

Bolts equal to or larger than % in.

ASME B18.2.1

ASME B18.2.1, square or heavy
hex head

ASME B18.2.1, square or heavy
hex head

N
T

ASME B18.2.1
ASME B18.2.1, heavy hex head

ASME B18.2.1, heavy hex head

ACME DaQ 3 N N
Yo )4y =y =) T T

Nuts smallgrthan—4—in-

Nuts equallto or larger than % in.

External threads

ASME B18.2.2, hex or heavy hex
ASME B1.1, Cl. 2A coarse series

-
NOVIE D10 272, eavyT1e

ASME B18.2.2, heavy hex
ASME B1.1, Cl. 2A coarse deries

Internal threads

ASME B1.1, Cl. 2B coarse series

up through 4rin.; eight thread
series fof larger bolts

ASME B2+, Cl. 2B coarse deries
upsthrough 1 in.; eight thread
seties for larger bolts

NOTE:

(1) When B18.2.1 bolting is used, it should be threaded as close to the head as applicable to continuous and double-end stud bolts.

Mandatoty Appendix II). The tabulated stud bolt length
L does npt include the height of end points. An end
point is fefined as an unthreaded length, such as a
chamfer, which extends beyond the thread. The method
of calcfilating bolt lengths is explained  in
Nonmanglatory Appendix C. The tabulated bolt lefigths
are referepce dimensions. Users may select othér bolting
lengths.

6.10.3| Bolting Recommendations. For flange joints,
stud bolts with a nut at each end (are"recommended
for all applications and especially for high temperature
service.

6.11 Gagskets for Line Flanges

6.11.1| RingJoint. (Ring joint gasket dimensions shall
conform fo ASME, B16.20.

6.11.2 Contact Width. For flanges having large or
small tongue-and-groove faces, all gaskets, except solid
flat meta] gdskets, shall cover the bottom of the groove

6.12 Auxiliary Connections

6.12.1 General. Auxiliary connections or opehings
for flanged fittings are not required unless specified by
the purchaser. Welding to attach auxiliary connegtions
to flanged fittings shall be made by a qualified welder
using a qualified weld procedure in accordance|with
Section IX of the ASME Boiler and Pressure Vessel Code.

6.12.2 Pipe Thread Tapping. Holes may be tdpped
in the wall of a fitting if the metal is thick enough to
allow the effective thread length specified in Fig. 11
(Fig. II-11 of Mandatory Appendix II). Where thread
length is insufficient or the tapped hole needs reinforce-
ment, a boss shall be added.

6.12.3 Sockets. Sockets for socket welding copnec-
tions may be provided in the wall of a fitting |f the
metal is thick enough to afford the depth of socket and
retaining wall specified in Fig. 12 (Fig. II-]2 of
Mandatory Appendix II). Where the wall thickngss is

incrifficiant vt cizn ALt~ Ao A s o bpen-
HSHHHHEIeRt -0 the-5iZe-orthe-confrectonfeqguires

with minimum clearance. [See para. 7.3(a) for tolerance
applicable to groove.] Solid flat metal gaskets shall have
contact width not greater than for Nonmandatory
Appendix B, Group III gaskets.

6.11.3 Bearing Surface. For flanges with small
male-and-female face, care must be taken to ensure that
adequate bearing surface is provided for the gaskets. In
particular, care is necessary when the joint is made on
the end of the pipe as shown in Fig. 6 (Fig. 1I-6 of
Mandatory Appendix II).

ing reinforcement, a boss shall be added [see Fig. 13
(Fig. II-13 of Mandatory Appendix II)].

6.12.4 Butt Welding. Connections may be attached
by butt welding directly to the wall of the fitting [see
Fig. 14 (Fig. II-14 of Mandatory Appendix II)]. Where
the size of an opening requires reinforcement, a boss
shall be added.

6.12.5 Bosses. Where bosses are required, the
diameters shall be no less than those shown in Fig. 13
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(Fig. II-13 of Mandatory Appendix II), and the height
shall provide lengths as specified in Fig. 11 or 12
(Fig. II-11 or II-12 of Mandatory Appendix II).

6.12.6 Size. Unless otherwise specified, auxiliary
connections shall be of the pipe sizes given below.

7.3 Facings

Tolerances that apply to both flange and flanged fit-

ting facings are as follows:

(a) Inside and outside diameter of large and small
tongue and groove and female, £0.5 mm (+0.02 in.).
(b) Outside diameter, 2.0 mm (0.06 in.) raised face,

o Connection +1.0 mm (+0.03 in.).
Titting Size Size (NPS) (c) Outside diameter, 7.0 mm (0.25 in.) raised face,
2<NPS<4 % +0.5 mm (20.02 in.).
SsNPS <8 % (d) Ring joint groove tolerances are shown n Table 5
NPS > 10 1

6.12.7 Designating Locations. The designation of
locatjons for auxiliary connections for flanged fittings
is shpwn in Fig. 15. A letter is used to designate each
locat{on.

7 TOLERANCES

7.1 General

For the purpose of determining conformance with
this tandard, the convention for fixing significant digits
where limits, maximum or minimum values, are speci-
fied ghall be rounded as defined in ASTM Practice E 29.
This fequires that an observed or calculated value shall
be rqunded to the nearest unit in the last right-hand
digitjused for expressing the limit. The listing of decimal
toleances does not imply a particular method of
meagurement.

7.2 (enter-to-Contact Surfaces and Center-to-End
Tolerances

Refjuired tolerances for various flanges and flanged
fitting elements are as follows:
(a)| Center-to-Contact Surfaces Othen) Than Ring Joint

Size Tolerance
NPS <10 +1.0)mm (+0.03 in.)
NPS > 12 +1.5 mm (+0.06 in.)

(b)| Center-to-End {(Ring Joint)

(Table II-5 of Mandatory Appendix II).

Tolerances that apply to flanges are as-follgpws:

(e) Perpendicularity of the face With the bqre

Size Tolerance
NPS<5 1 deg
NPS>6 0.5 deg

7.4 Flange Thickness

Required tolerances for flange thickness are gs follows:

Size Tolerance

NPS<18 +3.0, —0.0 mm (+0.12, -0.00 in.
NPS>20 +5.0, -0.0 mm (+0.19, —0.00 in.

The" plus tolerance is applicable to bolting bearing
stitfaces whether as-forged, as-cast, spot-faced, or back-

fdced (see para. 6.6).
7.5 Welding End Flange Ends and Hubs

7.5.1 Outside Diameter. Required toleranges for the
nominal outside diameter dimension A of Figs. 7 and 8
(Figs. II-7 and II-8 of Mandatory Appendix II) gf welding

ends of welding neck flanges are as follows:

Size Tolerance

NPS<5 +2.0, -1.0 mm (+0.09, —0.03 in.
NPS>6 +4.0, -1.0 mm (+0.16, —0.03 in.

7.5.2 Inside Diameter. Required tolerances for the
nominal inside diameter of welding ends of welding
neck flanges and smaller bore of socket welding flanges
(dimension B in the referenced figures) are ag follows:

Size Tolerance (a) For Figs. 7 and 8 (Figs. II-7 and II-8 of Mandatory
NPS < 10 +1.0 mm (+0.03 in.) Appendix II) and Fig. 4, the tolerances are
NPS > 12 +1.5 mm (£0.06 in.) Size Tolerance
(c) Coutact Q111flfnﬂo_+n_an+nﬁ+ Qﬂvfnrw Qther Than Piwg NPS <10 +£1 0 mm (003 in)
Joint 12 <NPS<18 +1.5 mm (+0.06 in.)
NPS > 20 +3.0, 1.5 mm (+0.12, —0.06 in.)
Size Tolerance . . .
E— (b) For Fig. 9 (Fig. II-9 of Mandatory Appendix II),
NPS <10 +2.0 mm (0.06 in.) the tolerances are
NPS > 12 +3.0 mm (x0.12 in.)

(d) End-to-End (Ring Joint)

Size Tolerance
NPS <10 +2.0 mm (+0.06 in.)
NPS > 12 +3.0 mm (+0.12 in.)

13

Size Tolerance

NPS<10 +0.0, -1.0 mm (+0.0, —0.03 in.)
NPS=12  +0.0, -1.5 mm (+0.0, —-0.06 in.)

7.5.3 Backing Ring Contact Surface. Required toler-
ances for the bore of the backing ring contact surface of
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welding neck flanges, dimension C of Figs. 9 and 10
(Figs. 1I-9 and II-10 of Mandatory Appendix II) are as
follows:

Size Tolerance

2<NPS<24 +0.25, -0.0 mm (+ 0.01, 0.0 in.)

7.5.4 Hub Thickness. Despite the tolerances speci-
fied for dimensions A and B, the thickness of the hub

7.8 Drilling and Facing

7.8.1 Bolt Circle Diameter. The required tolerance
for all bolt circle diameters is as follows:

+1.5 mm (£0.06 in.)

7.8.2 Bolt Hole to Bolt Hole. The required tolerance
for the center-to-center of adjacent bolt holes is as
follows:

Qo

at the w ]ﬂ];ng end chall not be lacs than 87140, of tha

nominal thickness of the pipe, having an under-tolerance
of 12.5% for the pipe wall thickness to which the flange
is to be atfached or the minimum wall thickness as speci-

fied by the purchaser.

7.6 Length Through Hub on Welding Neck Flanges

The required tolerances for the length through hubs
on weldihg neck flanges are as follows:

Size Tolerance
NPS <4 +1.5 mm (+0.06 in.)
5ENPS<10 +1.5, -3.0 mm (+0.06, —0.12 in.)
NPS > 12 +3.0, =5.0 mm (+0.12, —-0.18 in.)

7.7 Flange Bore Diameter

7.7.1
required
diameter

Lapped and Slip-On Flange Bores. The
tolerances for lapped and slip-on flange bore
5 are as follows:

bize Tolerance

INPS<10
INPS 212

+1.0, 0.0 mm (+0.03, -0.0 in.)
+1.5, 0.0 mm (+ 0.06, -0.0 in.)

7.7.2 [ounterbores, Threaded Flanges. .The required

TEWANALEENAY
TOO T (U ooty

7.8.3 Bolt Circle Concentricity. The required toler-

ances for concentricity between the flange\bolt |circle
diameter and machined facing diameters-aré as follows:

Size Toleran¢e
NPS <2% 0.8 mm¢(0.03 in.)
NPS >3 1.5%1m (0.06 in.)

8 PRESSURE TESTING
8.1 Flange Test
Flanges are not\required to be pressure tested.

8.2 Flanged Fitting Test

8.2.1 ‘Shell Pressure Test. Each flanged fitting
be givefy a shell pressure test.

8.2.2 Test Conditions. The shell pressure teft for
flanged fittings shall be at a pressure no less thgn 1.5
times the 38°C (100°F) pressure rating rounded pff to
the next higher 1 bar (25 psi) increment.

8.2.3 Test Fluid. The pressure test shall be made
using water, which may contain a corrosion inhibitor or
kerosene as the test fluid. Other suitable test fluidg may

shall

tolerances for threaded flange countérbores are as  be used provided their viscosity is no greater thanp that
follows: of water. The test fluid temperature shall not exceed
. 50°C (125°F).
bize Tolerange
fPs<10 +1.0, -0.0 g h0.03, 00 i) foug;/\z;.s[-‘ Test Duration. The test duration shall pe as
NPS>12  +1.5, -0.00mwh (+0.06, —0.0 in.) ’
A Fitting Size Duration, sec
7.7.3 |Counterbores;-Socket Welding Flanges. The —_— _—
required|tolerance forsocket end counterbores is as I\IPS <2 60
follows: 2%/ <NPS<8 120
NPS > 10 180
_|Size Tolerance 8.2.5 Acceptance. No visible leakage is permpitted
< NPS <3 #0.25 mm (+0.010 in.) through the pressure boundary wall. nll
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Fig. 1 Bevel for Outside Thickness Fig. 3 Bevel for Combined Thickness

18-deg max. (1:3)
14-deg min. (1:4)

18-deg max. (1:3)
14-deg min. (1:4)

s

74
N2

720
K/ 2
7/ L

|
] -

LY V] 47
18-deg max. (1:3) —
Welding Ends 14-deg min. (1:4) *
(Welding Neck Flanges)
Additional Thickness for Welding Ends
Welding to Higher Strength Pipe (Welding NeckFlanges)
Additional Thickness for
GENERAL NOTES: Welding to Highef Strength Pipe
(@) When the materials joined have equal minimum specified yield
stfength, there shall be no restriction on the minimum slope. GENERAL NOTES:
(b) Ngither t;, t;, nor their sum t, + t; shall exceed 0.5t. (@) When the materials.joined have equal minimum specified yield
(©) When the minimum specified yield strengths of the sections to strength, thefe shall be no restriction on the minimhim slope.
bd joined are unequal, the value of ¢, shall at least equal the (b) Neither t;{5) nor their sum t; + t, shall exceed 0.54.
mating wall thickness times the ratio of minimum specified (©) When the nfinimum specified yield strengths of the|sections to
yigld strength of the pipe to minimum specified yield strength be joihed are unequal, the value of t, shall at least|equal the
of|the flange. nfating wall thickness times the ratio of minimum specified
(d) Welding shall be in accordance with the applicable code. yield strength of the pipe to minimum specified yie|d strength
of the flange.
(d) Welding shall be in accordance with the applicable [code.
Fig. 2 Bevel for Inside Thickness Fig. 4 Straight Hub Welding Flangds 13)
) le—— X——>
7 Note (1) Note (2)
t v o X
18-deg max. (1:3) — 2 —
14-deg min. (1:4) * *
. <~— B—> Y
Welding)Ends Note (3) Note (%)
(Welding.Neck Flanges)
Additional Thickness for L
Welding.to Higher Strength Pipe i :
f
GENERAL NOTES )
(@ When the-materials joined have equal minimum specified yield 0
stfength; there shall be no restriction on the minimum slope.
(b) Ngither't;, t,, nor their sum t; + t, shall exceed 0.5t. GENERAL NOTES:
(© When the minimum specified yield strengths of the sections to (@ O = outside diameter of flange (see para. 2.8)
be joined are unequal, the value of t, shall at least equal the (b) t; = minimum thickness of flange (see para. 2.8)
mating wall thickness times the ratio of minimum specified NOTES:

yield strength of the pipe to minimum specified yield strength
of the flange.
(d) Welding shall be in accordance with the applicable code.

(1) X = diameter of hub (see para. 2.8). Tolerance +3.0, —0.0 mm
(+0.12, —-0.00 in.).

(2) Hub end (see para. 2.8.4)

(3) B = bore (see para. 2.8.3 and 7.5.2)

(4) Y = length through hub (see para. 2.8.2)
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Fig. 5 Method of Designating Outlets of Reducing Fittings in Specifications
(Flanged Fittings)

Reducing Tees
B B B B
c € € T
A A A A
Reducing on Reducing on Reducing on Reducing ofi-Both
Outlet One Run One Run and Outlet Runs (Bullhead)
Reducing Crosses
B B B B
C @ D C @] D C @ D C D
A A A A
Reducing on Reducing on Reducing on Reducing on One Run
One Outlet Both Outlets One-Run and Outlet and Both Outlets
Reducing Laterals
B B B
Z C ? @ B |
A A A A
Reducing on Reducing on Reducing on True “Y"
Branch One Run One Run and Branch
Side Outlet Tee
Double Branch Side Outlet Elbow
Elbow
A M B
C
Right Hand Left Hand Right Hand Left Hand

GENERAL NOTES:

(@) The largest opening establishes the basic size of a reducing fitting. The largest opening is named first, except that for bull head tees,
which are reducing on both runs, and for double branch elbows where both branches are reducing, the outlet is the largest opening
and named last in both cases.

(b) In designating the openings of reducing fittings, they should be read in the order indicated by the sequence of the letters A, B, C, and
D. In designating the outlets of side outlet reducing fittings, the side outlet is named last, and in the case of the cross, which is not
shown, the side outlet is designated by the letter E.

() Sketches are illustrative only and do not imply required design (see para. 3.2).

16
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Fig. 6 End Flange Facings and Their Relationship to Flange Thickness and
Center-to-End and End-to-End Dimensions

AA, BB, CC, etc.

N 2 AA, BB, CC, etc.
[Notes (1), (2)] | [Notes (1), (2)]
<ty ] ty |
o~
2-mm raised face 2 ™™ | 5 mm —> |<— -]
regrariy-farnished }_ X - Sl ToraicT ! .
on Classes 150 and g ) T;n eirc?zfe iacee) r
300, unless otherwise —| PP X
ordered
[r————
7 mm —> t—> Noté (3)
7 mm-—- |<—
X Large or small
7-mm raised face ‘r — H ! tongue face X
regularly furnished [Notes (4), (5)] T M \
on Classes 400 and /—/\w'( o) ' T R U | el ) 9
higher, unless £ Small Large Small =
. E tongue tongue and k=
otherwise ordered — hal large, (T — ] ha
7 mm— |« o Large or small tongugs 3
Large or small £ groove face —N)<—5 mm k=
male face — % X T [Notes (4), ' 3
[Notes (4), (5)] i S (5)] r T ;) E
S R o ) MW A J
Small Large] K [Note (6)] z —¥
male male |~~~ Note (3) \-Small Large Small
| greove groove and
Large or small 15 mm large
female face > ! ;\ | groove
[Notes (4), (5)] T T Ring joint _N_| E !
K [Note (6)] f face H—
X WL 1 j
Small Large L Note (3) T
female female KNote M1 p || —————
mm —- < —
Small male face L AW A X HH, JJ, KK, etc.
(on end of pipe) [Notes (1), (2)] I
s |
Note (3)

End Flange Facings

Flange Thickness and Center-to-End Dimensions
Classes 150 through 2500

Raised face T

1
< t [Note (8)]

ﬁ
R \
R~

— |~

—>| < t[Note (8)]
E— l4—
Ring joint t
face ™
|
K [Note (9)] f
p /_/__,V\J

Lap Joint Stub End

Facings and Thickness

17

Copyright © 2013 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME.

®)

(13)


https://asmenormdoc.com/api2/?name=ASME B16.5 2013.pdf

(13)

ASME B16.5-2013

Fig. 6 End Flange Facings and Their Relationship to Flange Thickness and Center-to-End
and End-to-End Dimensions (Cont’d)

GENERAL NOTE: Dimensions are in millimeters. For dimensions in inches, refer to Mandatory Appendix Il, Fig. 11-6.

NOTES:

(1) See paras. 6.2 and 6.4.

(2) See Tables 7 through 22.

(3) For small male and female joints, care should be taken in the use of these dimensions to ensure that the inside diameter of the pipe
fitting is small enough to permit sufficient bearing surface to prevent crushing of the gasket (see Table 4). This applies particularly on
lines where the joint is made on the end of the pipe. Threaded companion flanges for small male and female joints are furnished with
plain fdce and threaded with American National Standard Locknut Thread (NPSL).

(4) See Table 4 for dimensions of facings (other than ring joint) and Table 5 for ring joint facing.

(5) Large njale and female faces and large tongue and groove are not applicable to Class 150 because of potential dimensional confficts.

(6) See Table 4.

(7) See Tahle 5.

(8) See pafa. 6.4.3.

(9) See pafa. 6.4.3.5 and Table 5.
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Fig. 7 Bevel for Wall Thicknesses t From 5 mm to
22 mm Inclusive
—_—
—> 6-mm [«
min.
1:3‘max. slope///
37.5|deg + 2.5 deg \
) e 45-deg max.
Y i |
ty Fi .
ig. 8 Bevel for Wall Thicknesses t Greater Than
A T 22 mm
2mm =1 mm
—
A B X
—>6-mm  f<—
min.
Welding Ends 1:3 max. slope
(Welding Neck Flanges, No Backing Rings) 10 deg@)+\2.5 deg —— //’/
3-mmmin. radlus l/
A £ nominal outside diameter of pipe 37.5'ded + 2. 5 deg 45-deg max.
B % nominal inside diameter of pipe Al
t + nominal wall thickness of pipe Lr
X F diameter of hub (see dimensional tables) + + 19 mm
2 mm +1mm
GENERAL NOTES:
(@) Dimensions are in millimeters. For dimensions in inches, refer A B XA
to| Mandatory Appendix Il, Figs. Il-7 and II-8.
(b) Sde paras. 6.7, 6.8, and 7.4 for details and tolerances.
(c) Sde Figs. 9 and 10 for additional details of\welding ends. Welding Ends
(d) When the thickness of the hub at the(béyel is greater than (Welding Neck Flanges, No Backing Rings)
thpt of the pipe to which the flangé isjjoined and the addi-
tignal thickness is provided on the outside diameter, a taper A = nominal outside diameter of pipe
weld having a slope not exceeding 1 to 3 may be used, or, B = nominal inside diameter of pipe
alternatively, the greater qutside diameter may be tapered at t = nominal wall thickness of pipe
the same maximum slepe ot less, from a point on the welding x = diameter of hub (see dimensional tables)
bgvel equal to the autside diameter of the mating pipe. Simi-
lafly, when the greater thickness is provided on the inside of
the flange, it,shall be taper-bored from the welding end at a GENERAL NOTE:  Please see General Notes for Fig. 7.
slppe not exceeding 1 to 3. When flanges covered by this
Standard“are intended for services with light wall, higher
stfength.pipe, the thickness of the hub at the bevel may be
greater than that of the pipe to which the flange is joined

(e)

4]
]

Under these conditions, a single taper hub may be provided.
The additional thickness may be provided on either inside or
outside or partially on each side, but the total additional thick-
ness shall not exceed one-half times the nominal wall thick-
ness of intended mating pipe (see Figs. 1 through 3).

The hub transition from the A diameter to the X diameter shall
fall within the maximum and minimum envelope outlined by
the 1:3 max. slope and solid line.

For welding end dimensions, refer to ASME B16.25.

The 6-mm min. dimension applies only to the solid line
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Fig. 9| Inside Contour for Use With Rectangular
Backing Ring
30-deg max.
\
T A
C B \\ 3.0-mm min. radius
i 13-mm min. [Note (1)]
Welding Ends
(Welding Neck Flanges)
Al = nominal outside diameter of welding end, mm
Bl = nominal inside diameter of pipe (= A — 2f), mm
q=A-0.79 - 1.75t - 0.25, mm
f = nominal wall thickness of pipe, mm
0.79 mm| = minus tolerance on outside diameter of pipe td
ASTM A106, etc.

1.750 = 87%% of nominal wall (permitted by ASTMN\A106,
etc.) multiplied by two to convert into,terms of
diameter

0.25 mm| = plus tolerance on diameter C, mm(see
para. 7.5.3)
GENERAL NPTES:
(@ Dimengions are in millimeters,“Fon dimensions in inches, refer
to Manflatory Appendix Il, Fig.\I-9.
(b) See pafas. 6.7, 6.8, and %/5~for details and tolerances.
(c) See Figk. 7 and 8 forwelding end details of welding neck
flanges
(d) For dimensions,\sée”’ASME B16.25.
NOTE:
(1) 13-mm|dépthbased on use of 19-mm wide backing ring.

Fig. 10 Inside Contour for Use With Taper.Bac

Ring

=

—Ti 3 10 deg

C 6.0-mm min.

Welding Ends
(Welding Neck Flanges)

A = nominal outside diameter of welding end, m
B = nominal inside diameter of pipe = A - 2¢, n
C = A-0.79 - 1.75t - 0.25, mm
t = nominal wall thickness of pipe, mm
0.79 mm = minus tolerance on outside diameter of pipe
ASTM A106, etc.
1.75t = 87%% of nominal wall (permitted by ASTM A
etc.) multiplied by two to convert into terms
diameter
0.25 mm = plus tolerance on diameter C, mm (see
para. 7.5.3)

GENERAL NOTES:

(@) Dimensions are in millimeters. For dimensions in inches,
to Mandatory Appendix Il, Fig. 1I-10.

(b) See paras. 6.7, 6.8, and 7.5 for details and tolerances.

(c) See Figs. 7 and 8 for welding end details of welding nec|
flanges.

(d) For dimensions, see ASME B16.25.

king

3

106,
of

refer
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Fig. 11 Thread Length for Connection Tapping

M Fig. 13 Bosses for Connections

M——

Correction Thread Length,

Size, NPS Tin. ?
% 10.5
Y% 13.5
% 14.0
1 17.5
1
11/4 18.1 Correction Minimum Boss
1% 18.3 Size; NPS Diameter, J, in.
2 19.4
% 31.8
GENERAL NOTE: See paras. 6.12.2, 6.12.5, and 6.12.6. ;/2 38.1
NOTE: 14 gg-g
(1) In|no case shall the effective length of thread T be less than 1, 63.5
thpt shown in the table above. These lengths are equal to the 11/4 69-8
effective thread length of external pipe threads 22 85.8
(ASME B1.20.1). '

GENERAL NOTES:
(@ See para. 6.12.5.
(b) Dimensions are in millimeters. For dimensions in inthes, refer

Fig. 12 Socket Welding for Connections

A to Mandatory Appendix Il, Figs. 1I-11 through II-14.
B Fig. 14 Butt Welding for Connections
L
E1.5 min.
Minimum
Diameter
of Minimum
Correfction Socket, Depth,
Size, NPS A in. B, in.
3
7 17.5 4.8 )
1/‘ 21.8 48 GENERAL NOTE: See paras. 6.12.4 and 6.12.5.
% 26.9 6.4
1 33.8 6.4
1Y 427 6.4
1% 48.8 6.4
2 61.2 7.9

GENERAL NOTE: See paras. 6.12.3, 6.12.5, and 6.12.6.
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Fig. 15 Method of Designating Location of Auxiliary Connections
(Flanged Fittings)

When Specified

¢

T= 0

T

-
d . NG N
Ry v S
R ‘ N S5
F AT T/Ng 4 { b f T 1
— —/——H - —
90-deg Elbow 90-deg Elbow Tee Cross

Straight Size

Straight Size

90-deg Elbow
Reducing Size

Cross
Reducing Size

.

Y W

up

v o'U
AR g

—

y .

Front view Side view
Side Outlet Tee
Straight.Size

ront view Side view
Side Outlet Elbow
Straight Size

&

F

45-deg Lateral
Straight Size

~

Il
T
D

ouble Branch Elbow

Eccentric Reducer

45-deg Elbow True “Y"
l_-kh— r-y—|
i i
N4 bbb
F GH N M K
Lv s RUJ LIRS T _J

GENERAL NOTE: The above sketches show views of the same fitting and represent fittings with symmetrical shapes, with the exception of
the side outlet elbow and side outlet tee (straight sizes). Sketches are illustrative only and do not imply required design (see para. 6.12).
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Table 2-1.1 Pressure-Temperature Ratings for Group 1.1 Materials
Nominal Designation Forgings Castings Plates
C-Si A105 (1) A216 Gr. A515 Gr.¢z70, (1)
WCB (1)
C-Mn-Si A350 Gr. LF2 (1) A516.6r770 (1), 2)
C-Mn-Si-V A350 Gr. LF6 Cl 1 (3) AS37°Cl. 1 (4)
3YONi A350 Gr. LF3
Working Pressure by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.6 51.1 68.1 1021 153.2 255.3 425.5
50 19.2 50.1 66.8 100.2 150.4 250.6 417.7
100 17.7 46.6 62.1 93.2 139.8 233.0 388.3
150 15.8 45.1 60.1 90.2 135.2 225.4 375.6
200 13.8 43.8 58.4 87.6 131.4 219.0 365.0
250 12.1 41.9 559, 83.9 125.8 209.7 349.5
300 10.2 39.8 53.1 79.6 119.5 199.1 331.8
325 9.3 38.7 51.6 77.4 116.1 193.6 322.6
350 8.4 37.6 50.1 75.1 112.7 187.8 313.0
375 7.4 364 48.5 72.7 109.1 181.8 303.1
400 6.5 34.7 46.3 69.4 104.2 173.6 289.3
425 5.5 28.8 38.4 57.5 86.3 143.8 239.7
450 4.6 23.0 30.7 46.0 69.0 115.0 191.7
475 3.7 17.4 23.2 34.9 52.3 87.2 145.3
500 2.8 11.8 15.7 23.5 35.3 58.8 97.9
538 1.4 5.9 7.9 11.8 17.7 29.5 49.2
NOTES:

(1) Upen-prolonged exposure to temperatures above 425°C, the carbide phase of steel may be con-

verted to graphite. Permissible but not recommended for prolonged use above 425°C.
{2)*Not to be used over 455°C.
(3) Not to be used over 260°C.
(4) Not to be used over 370°C.
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Table 2-1.2 Pressure-Temperature Ratings for Group 1.2 Materials

Nominal Designation Forgings Castings Plates
C-Mn-Si A216 Gr. WCC (1)
C-Mn-Si Ce A352 Gr. LCC (2)
C-Mn-Si-V A350 Gr. LF6 CL..2 (3)
2YNi A352 Gr. LC2 A203°Gr. B (1)
3%Ni A352 Gr. LC3 (2) A203 Gr. E (1)
Working Pressure by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.8 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 1030 154.6 257.6 429.4
150 15.8 50.2 66.8 100.3 150.5 250.8 418.1
200 13.8 48.6 64.8 97.2 145.8 243.2 405.4
250 12.1 46.3 61.7 92.7 139.0 231.8 386.2
300 10.2 42.9 57.0 85.7 128.6 214.4 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.0 53.4 80.0 120.1 200.1 333.5
375 7.4 37.8 50.4 75.7 113.5 189.2 315.3
400 6.5 34.7 46.3 69.4 104.2 173.6 289.3
425 5.5 28.8 38.4 57.5 86.3 143.8 239.7
450 4.6 23.0 30.7 46.0 69.0 115.0 191.7
475 3L, 17.1 22.8 34.2 51.3 85.4 142.4
500 2.8 11.6 15.4 23.2 34.7 57.9 96.5
538 1.4 5.9 7.9 11.8 17.7 29.5 49.2
NOTES:

(1) Upbn-prolonged exposure to temperatures above 425°C, the carbide phase of steel may be con-

verted to graphite. Permissible but not recommended for prolonged use above 425°C.

(2)\Not to be used over 340°C.
(3) Not to be used over 260°C.
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Table 2-1.3 Pressure-Temperature Ratings for Group 1.3 Materials

Nominal Designation

Forgings

Castings

Plates

C-Si A352 LCB (1) A515 Gr. 65 (2)
C-Mn-Si A516 Gr. 65 (2), (3)
Cc-Y4Mo A217 Gr. WC1 (4)-(6)
C-*4Mo A352 Gr. LC1 (1)
2Y4Ni A203 Gr'A'@)
3Y5Ni A203-GL. D (2)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 18.4 48.0 64.0 96.0 144.1 240.1 400.1
50 18.2 47.5 63.3 94:9 142.4 237.3 395.6
100 17.4 45.3 60.5 90,7 136.0 226.7 377.8
150 15.8 43.9 58.6 87.9 131.8 219.7 366.1
200 13.8 42.5 56.7 85.1 127.6 212.7 354.4
250 12.1 40.8 54.4 81.6 122.3 203.9 339.8
300 10.2 38.7 51.6 77.4 116.1 193.4 322.4
325 9.3 37.6 50.1 75.2 112.7 187.9 313.1
350 8.4 36.4 48.5 72.8 109.2 182.0 303.3
375 7.4 35.0 46.6 69.9 104.9 174.9 291.4
400 6.5 32.6 43.5 65.2 97.9 163.1 271.9
425 5.5 27.3 36.4 54.6 81.9 136.5 227.5
450 4.6 21.6 28.8 43.2 64.8 107.9 179.9
475 3¢ 15.7 20.9 31.3 47.0 78.3 130.6
500 2.8 11.1 14.8 22.1 33.2 55.4 92.3
538 1.4 5.9 7.9 11.8 17.7 29.5 49.2
NOTES:

(1) Netito-be used over 340°C.
(2)(Upon prolonged exposure to temperatures above 425°C, the carbide phase of steel may be con-

verted to graphite. Permissible but not recommended for prolonged use above 425°C.
(3) Not to be used over 455°C.
(4) Upon prolonged exposure to temperatures above 465°C, the carbide phase of steel may be con-

verted to graphite. Permissible but not recommended for prolonged use above 465°C.
(5) Use normalized and tempered material only.

(6) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that

calcium (Ca) and manganese (Mn) may be added for deoxidation.
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Table 2-1.4 Pressure-Temperature Ratings for Group 1.4 Materials

Nominal Designation Forgings Castings Plates
C-Si A515 Gr. 60 (1)
C-Mn-Si A350 Gr. LF1, Cl. 1 (1) A516 Gr60-(1), (2)

Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 16.3 42.6 56.7 85.1 127.7 212.8 354.6
50 16.0 41.8 55.7 83.5 125.3 208.9 348.1

100 14.9 38.8 51.8 77 116.5 194.2 323.6
150 14.4 37.6 50.1 75 112.7 187.8 313.0
200 13.8 36.4 48.5 72.8 109.2 182.1 303.4
250 121 34.9 46.6 69.8 104.7 174.6 291.0
300 10.2 33.2 44.2 66.4 99.5 165.9 276.5
325 9.3 32.2 43.0 64.5 96.7 161.2 268.6
350 8.4 31.2 41.7 62.5 93.7 156.2 260.4
375 7.4 30.4 40.5 60.7 91.1 151.8 253.0
400 6.5 29:3 39.1 58.7 88.0 146.7 244.5
425 5.5 258 34.4 51.5 77.3 128.8 214.7
450 4.6 21.4 28.5 42.7 64.1 106.8 178.0
475 3.7 14.1 18.8 28.2 42.3 70.5 117.4
500 2.8 10.3 13.7 20.6 30.9 51.5 85.9
538 1.4 5.9 7.9 11.8 17.7 29.5 49.2

NOTES:

(1) Upon_protenged exposure to temperatures above 425°C, the carbide phase of steel may be con-

verted fo graphite. Permissible but not recommended for prolonged use above 425°C.

(2) Notto be used over 455°C.
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Table 2-1.5 Pressure-Temperature Ratings for Group 1.5 Materials

Nominal Designation Forgings Castings Plates
C-%Mo A182 Gr. F1 (1) ... A204°GY. A (1)
c-Y%Mo . ... A204 Gr. B (1)

Working Pressures by Classes, bar

Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 18.4 48.0 64.0 96.0 144.1 240.1 400.1
50 18.4 48.0 64.0 960 144.1 240.1 400.1

100 17.7 47.9 63.9 95.9 143.8 239.7 399.5

150 15.8 47.3 63.1 94.7 142.0 236.7 394.5

200 13.8 45.8 61.1 91.6 137.4 229.0 381.7

250 12.1 44.5 59.3 89.0 133.5 222.5 370.9

300 10.2 42.9 57.0 85.7 128.6 214.4 357.1

325 9.3 41.4 55.0 82.6 124.0 206.6 344.3

350 8.4 40.3 53.6 80.4 120.7 201.1 335.3

375 7.4 389 51.6 77.6 116.5 194.1 323.2

400 6.5 365 48.9 73.3 109.8 183.1 304.9

425 5.5 35.2 46.5 70.0 105.1 175.1 291.6

450 4.6 33.7 45.1 67.7 101.4 169.0 281.8

475 37 31.7 42.3 63.4 95.1 158.2 263.9

500 2.8 24.1 32.1 48.1 72.2 120.3 200.5

538 1.4 11.3 15.1 22.7 34.0 56.7 94.6

NOTE:

(1) Upon-prolonged exposure to temperatures above 465°C, the carbide phase of carbon—-molybdenum
steel may be converted to graphite. Permissible but not recommended for prolonged use above
465°C.
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Table 2-1.7 Pressure-Temperature Ratings for Group 1.7 Materials

Nominal Designation Forgings Castings Plates
Y,Cr=Y%Mo A182 Gr. F2 (1)
Ni-%Cr-Y%5Mo ... A217 Gr. WC4 (1)-(3)
%/ Ni—¥,Cr—-1Mo ... A217 Gr. WC5 (2), (3)

Working Pressures By Classes, bar

Class

Temp., °C 150 300 400 600 900 1500 2500

-29 to 38 19.8 51.7 68.9 103.4 155.1 258.6 430.9

50 19.5 51.7 68.9 103.4 155.1 258.6 430.9

100 17.7 51.5 68.7 103.0 154.6 257.6 429.4

150 15.8 50.3 66.8 100:3 150.6 250.8 418.2

200 13.8 48.6 64.8 972 145.8 243.4 405.4

250 121 46.3 61.7 92.7 139.0 231.8 386.2

300 10.2 42.9 57.0 85.7 128.6 214.4 357.1

325 9.3 41.4 55.0 82.6 124.0 206.6 344.3

350 8.4 40.3 53.6 80.4 120.7 201.1 335.3

375 7.4 38.9 51.6 77.6 116.5 194.1 323.2

400 6.5 36.5 48.9 73.3 109.8 183.1 304.9

425 5.5 35.2 46.5 70.0 105.1 175.1 291.6

450 4.6 337 45.1 67.7 101.4 169.0 281.8

475 3.7 31.7 42.3 63.4 95.1 158.2 263.9

500 2.8 26.7 35.6 53.4 80.1 133.4 222.4

538 1.4 13.9 18.6 27.9 41.8 69.7 116.2

550 L. 12.6 16.8 25.2 37.8 63.0 105.0

575 Q. 7.2 9.6 14.4 21.5 35.9 59.8
NOTES:

(1) Not to be used over 538°C.

(2) Use normalized and tempered material only.

(3N THe deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that
calcium (Ca) and manganese (Mn) may be added for deoxidation.
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Table 2-1.9 Pressure-Temperature Ratings for Group 1.9 Materials

Nominal Designation Forgings Castings Plates
1Y,Ccr-Y%Mo A217 Gr. WC6
M-
1Y,Cr-YMo-Si A182 Gr. F11 CL. 2 A3876Gr. 11
1), 4 Cl. 2 (4)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900, 1500 2500
-29 to 38 19.8 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.6 103.0 154.4 257.4 429.0
150 15.8 49.7 66.3 99¢(5 149.2 248.7 414.5
200 13.8 48.0 63.9 95.9 143.9 239.8 399.6
250 12.1 46.3 61.7 92.7 139.0 231.8 386.2
300 10.2 42.9 57.0 85.7 128.6 214.4 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 5376 80.4 120.7 201.1 335.3
375 7.4 38.9 51.6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 337 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500 2.8 25.7 34.3 51.5 77.2 128.6 214.4
538 1.4 14.9 19.9 29.8 44.7 74.5 1241
550 12.7 16.9 25.4 38.1 63.5 105.9
575 8.8 11.7 17.6 26.4 44.0 73.4
600 6.1 8.1 12.2 18.3 30.5 50.9
625 4.3 5.7 8.5 12.8 21.3 35.5
650, 2.8 3.8 5.7 8.5 14.2 23.6
NOTES:

(1) Use normalized and tempered material only.

(2) Not to be used over 590°C.

(3) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that
calcium (Ca) and manganese (Mn) may be added for deoxidation.

D et I } } L c
&) TS STUIE DUl TTUL TELUTTTITETTUTU TUT PTUTUITSEU UST dUUVE D7Un\_.

29

Copyright © 2013 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @

(13)


https://asmenormdoc.com/api2/?name=ASME B16.5 2013.pdf

(13)

ASME B16.5-2013

Table 2-1.10 Pressure-Temperature Ratings for Group 1.10 Materials

Nominal Designation Forgings Castings Plates

21/,,Cr—1N\o A182 Gr. F22 Cl. 3 (1) A217 Gr. WC9 A387 Gr. 22 Cl. 2((n)
@-@
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.8 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154:6 257.6 429.4
150 15.8 50.3 66.8 100.3 150.6 250.8 418.2
200 13.8 48.6 64.8 97.2 145.8 243.4 405.4
250 12.1 46.3 61.7 92.7 139.0 231.8 386.2
300 10.2 42.9 57.0 857 128.6 214.4 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 38.9 51.6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 184 24.6 36.9 55.3 92.2 153.7
550 ¥5.6 20.8 31.3 46.9 78.2 130.3
575 10.5 14.0 21.1 31.6 52.6 87.7
600 6.9 9.2 13.8 20.7 34.4 57.4
625 4.5 6.0 8.9 13.4 22.3 37.2
650 2.8 3.8 5.7 8.5 14.2 23.6
NOTES:

(1) Permissible but not recommended for prolonged use above 590°C.

(2)/Use normalized and tempered material only.

(3)\Not to be used over 590°C.
(#) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that
calcium (Ca) and manganese (Mn) may be added for deoxidation.
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Table 2-1.11 Pressure-Temperature Ratings for Group 1.11 Materials

Nominal Designation

Forgings

Castings

Plates

Cc-"4Mo A204, Gr/€ (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 50.3 66.8 100.3 150.6 250.8 418.2
200 13.8 48.6 64.8 97¢2 145.8 243.4 405.4
250 12.1 46.3 61.7 92.7 139.0 231.8 386.2
300 10.2 42.9 57.0 85.7 128.6 214.4 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 38.9 5176 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 337 45.1 67.7 101.4 169.0 281.8
475 3.7 317 42.3 63.4 95.1 158.2 263.9
500 2.8 23.6 31.4 47.1 70.7 117.8 196.3
538 1.4 11.3 15.3 22.7 34.4 56.7 94.6
550 11.3 15.3 22.7 34.4 56.7 94.6
575 10.1 13.6 20.1 30.2 50.3 83.8
600 7.1 9.5 14.2 21.3 35.6 59.3
625 5.3 7.1 10.6 15.9 26.5 44.2
650. 3.1 4.1 6.1 9.2 15.4 25.6
NOTE:

(@>Upon prolonged exposure to temperatures above 465°C, the carbide phase of carbon—-molybdenum
steel may be converted to graphite. Permissible but not recommended for prolonged use above

465°C.
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Table 2-1.13 Pressure-Temperature Ratings for Group 1.13 Materials

Nominal Designation Forgings Castings Plates
5Cr-4Mo A182 Gr. F5a A217 Gr. C5 (1), (2)
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500

-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9

50 19.5 51.7 68.9 103.4 15571 258.6 430.9

100 17.7 51.5 68.7 103.0 154.6 257.6 429.4

150 15.8 50.3 66.8 100.3 150.6 250.8 418.2

200 13.8 48.6 64.8 97.2 145.8 243.4 405.4

250 12.1 46.3 61.7 92.7 139.0 231.8 386.2

300 10.2 42.9 57.0 857 128.6 214.4 357.1

325 9.3 41.4 55.0 82.6 124.0 206.6 344.3

350 8.4 40.3 53.6 80.4 120.7 201.1 335.3

375 7.4 38.9 51.6 77.6 116.5 194.1 323.2

400 6.5 36.5 48.9 73.3 109.8 183.1 304.9

425 5.5 35.2 46.5 70.0 105.1 175.1 291.6

450 4.6 33.7 45.1 67.7 101.4 169.0 281.8

475 3.7 27.9 37.1 55.7 83.6 139.3 232.1

500 2.8 21% 28.5 42.8 64.1 106.9 178.2

538 1.4 18.7 18.3 27.4 41.1 68.6 114.3

550 12.0 16.1 24.1 36.1 60.2 100.4

575 8.9 11.8 17.8 26.7 44.4 74.0

600 6.2 8.3 12.5 18.7 31.2 51.9

625 4.0 5.3 8.0 12.0 20.0 33.3

650 2.4 3.2 4.7 7.1 11.8 19.7
NOTES:

(1) Use-normalized and tempered material only.
(2)\The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that

calcium (Ca) and manganese (Mn) may be added for deoxidation.

32

( No reproduction may be made of this material without written consent of ASME.

Copyright © 2013 by the American Society of Mechanical Engineers.

®)



https://asmenormdoc.com/api2/?name=ASME B16.5 2013.pdf

ASME B16.5-2013

Table 2-1.14 Pressure-Temperature Ratings for Group 1.14 Materials

Nominal Designation Forgings Castings Plates

9Cr-1Mo A182 Gr. F9 A217 Gr. C12 (1), )

Working Pressures by Classes, bar

Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 50.3 66.8 100.3 150.6 250.8 418.2
200 13.8 48.6 64.8 97¢2 145.8 243.4 405.4
250 12.1 46.3 61.7 92.7 139.0 231.8 386.2
300 10.2 42.9 57.0 85.7 128.6 214.4 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 38.9 51%6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 337 45.1 67.7 101.4 169.0 281.8
475 3.7 31v7 42.3 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 17.5 23.3 35.0 52.5 87.5 145.8
550 ..\ 15.0 20.0 30.0 45.0 75.0 125.0
575 . g 10.5 13.9 20.9 31.4 52.3 87.1
600 . 7.2 9.6 14.4 21.5 35.9 59.8
625 - 5.0 6.6 9.9 14.9 24.8 41.4
650 Ce 3.5 4.7 7.1 10.6 17.7 29.5

NOTES:

(©>Use normalized and tempered material only.

(2) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that
calcium (Ca) and manganese (Mn) may be added for deoxidation.
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Table 2-1.15 Pressure-Temperature Ratings for Group 1.15 Materials

Nominal Designation Forgings Castings Plates

9Cr-1Mo-V A182 Gr. F91 A217 Gr. C12A (1) A387 Gr. 91 Cl. 2

Working Pressures by Classes, bar

Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155w 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 50.3 66.8 100.3 150.6 250.8 418.2
200 13.8 48.6 64.8 97.2 145.8 243.4 405.4
250 12.1 46.3 61.7 92 139.0 231.8 386.2
300 10.2 42.9 57.0 85.7 128.6 214.4 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 38.9 51.6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 50.0 75.2 125.5 208.9
550 - 25.0 33.3 49.8 74.8 124.9 208.0
575 . 24.0 31.9 47.9 71.8 119.7 199.5
600 \ 19.5 26.0 39.0 58.5 97.5 162.5
625 VAN 14.6 19.5 29.2 43.8 73.0 121.7
650 e 9.9 13.2 19.9 29.8 49.6 82.7

NOTE:
(1)¢/The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that
cdlcium (Ca) and manganese (Mn) may be added for deoxidation.
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Table 2-1.17 Pressure-Temperature Ratings for Group 1.17 Materials

Nominal Designation Forgings Castings Plates
1Cr-%;Mo A182 Gr. F12 CL. 2 (1), (2
5Cr-YMo A182 Gr. F5
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.8 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.5 68.7 103.0 154.5 257.5 429.2
100 17.7 50.4 67.3 100.9 151.3 252.2 420.4
150 15.8 48.2 64.2 96:4 144.5 240.9 401.5
200 13.8 46.3 61.7 92,5 138.8 231.3 385.6
250 121 44.8 59.8 89.6 134.5 224.1 373.5
300 10.2 42.9 57.0 85.7 128.6 214.4 357.1
325 9.3 41.4 55.Q 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 38.9 51.6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 27.9 37.1 55.7 83.6 139.3 232.1
500 2.8 21.4 28.5 42.8 64.1 106.9 178.2
538 14 13.7 18.3 27.4 41.1 68.6 114.3
550 12.0 16.1 24.1 36.1 60.2 100.4
575 8.8 11.7 17.6 26.4 44.0 73.4
600 6.1 8.1 12.1 18.2 30.3 50.4
625 4.0 5.3 8.0 12.0 20.0 33.3
650 2.4 3.2 4.7 7.1 11.8 19.7
NOTES:

(1) Use normalized and tempered material only.
(2) Permissible but not recommended for prolonged use above 590°C.
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Table 2-1.18 Pressure-Temperature Ratings for Group 1.18 Materials

Nominal Designation Forgings Castings Plates

9Cr-2W-V A 182 Gr. F92 (1)
Working Pressures by Class, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 1551 258.6 430.9
50 19.5 51.7 68.9 103.4 155.7 258.6 430.9

100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 50.3 66.8 100.3 150.6 250.8 418.2
200 13.8 48.6 64.8 97.2 145.8 243.4 405.4
250 12.1 46.3 61.7 927 139.0 231.8 386.2
300 10.2 42.9 57.0 85.7 128.6 214.4 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 38.9 51.6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31 42.3 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 50.0 75.2 125.5 208.9
550 1.4 25.0 33.3 49.8 74.8 124.9 208.0
575 1.4 24.0 31.9 47.9 71.8 119.7 199.5
600 1.4 21.6 28.6 42.9 64.2 107.0 178.5
625 1.4 18.3 24.3 36.6 54.9 91.2 152.0
650 1.4 14.1 18.9 28.1 42.5 70.7 117.7

NOTEs

(1) &pplications above 620°C are limited to tubing of maximum outside diameter of 3% in.
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Table 2-2.1 Pressure-Temperature Ratings for Group 2.1 Materials
Nominal Designation Forgings Castings Plates
18Cr-8Ni A182 Gr. A351 Gr. A240 Gr.
F304 (1) CF3 (2) 304 (1)
18Cr-8Ni A182 Gr. F304H A351 Gr. A240 Gr.,304H
CF8 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 18.3 47.8 63.8 95.6 143.5 239.1 398.5
100 15.7 40.9 54.5 81.7 122.6 204.3 340.4
150 14.2 37.0 49.3 74.0 114.0 185.0 308.4
200 13.2 34.5 46.0 69.0 103.4 172.4 287.3
250 12.1 32.5 43.3 65.0 97.5 162.4 270.7
300 10.2 30.9 41.2 61.8 92.7 154.6 257.6
325 9.3 30.2 40.3 6014 90.7 151.1 251.9
350 8.4 29.6 39.5 59.3 88.9 148.1 246.9
375 7.4 29.0 38.7 58.1 87.1 145.2 241.9
400 6.5 28.4 37.9 56.9 85.3 142.2 237.0
425 5.5 28.0 37.3 56.0 84.0 140.0 233.3
450 4.6 27.4 36.5 54.8 82.2 137.0 228.4
475 3.7 26.9. 35.9 53.9 80.8 134.7 224.5
500 2.8 26.5 35.3 53.0 79.5 132.4 220.7
538 1.4 24.4 32.6 48.9 73.3 122.1 203.6
550 23.6 31.4 47.1 70.7 117.8 196.3
575 20.8 27.8 41.7 62.5 104.2 173.7
600 16.9 22.5 33.8 50.6 84.4 140.7
625 13.8 18.4 27.6 41.4 68.9 114.9
650 11.3 15.0 22.5 33.8 56.3 93.8
675 9.3 12.5 18.7 28.0 46.7 77.9
/00 8.0 10.7 16.1 24.1 40.1 66.9
725 6.8 9.0 13.5 20.3 33.8 56.3
750 5.8 7.7 11.6 17.3 28.9 48.1
775 4.6 6.2 9.0 13.7 22.8 38.0
800 3.5 4.8 7.0 10.5 17.4 29.2
816 2.8 3.8 5.9 8.6 14.1 23.8
NOTES:

(1) At temperatures over 538°C, use only when the carbon content is 0.04% or higher.
(2) Not to be used over 425°C.
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Table 2-2.2 Pressure-Temperature Ratings for Group 2.2 Materials

Nominal Designation

Forgings

Castings

Plates

16Cr-12Ni-2Mo

18Cr-13Ni-3Mo

19Cr-10Ni-3Mo

AlsZ Gr. F316 (1)
A182 Gr. F316H

A182 Gr. F317 (1)

A35T Gr. CF3M (2)
A351 Gr. CF8M (1)

A351 Gr. CG8M (3)

AZ40 Gr. 3716 (1)
A240 Gr. 316H

A240 Gr. 317 (1)

Working Pressures by

Classes, bar

Class
Temp., °C 150 300 400 600 900 1500, 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 24872 413.7
50 18.4 48.1 64.2 96.2 144.3 240.6 400.9
100 16.2 42.2 56.3 84.4 126.6 211.0 351.6
150 14.8 38.5 51.3 77.0 115.5 192.5 320.8
200 13.7 35.7 47.6 71.3 107.0 178.3 297.2
250 12.1 33.4 44.5 66.8 100.1 166.9 278.1
300 10.2 31.6 42.2 63.2 94.9 158.1 263.5
325 9.3 30.9 41.2 61.8 92.7 154.4 257.4
350 8.4 30.3 40.4 60.7 91.0 151.6 252.7
375 7.4 29.9 39.8 59.8 89.6 149.4 249.0
400 6.5 29.4 39.3 58.9 88.3 147.2 245.3
425 5.5 29.1 38.9 58.3 87.4 145.7 242.9
450 4.6 28.8 38.5 57.7 86.5 144.2 240.4
475 3.7 28.7 38.2 57.3 86.0 143.4 238.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 50.0 75.2 125.5 208.9
550 25:0 33.3 49.8 74.8 124.9 208.0
575 24.0 31.9 47.9 71.8 119.7 199.5
600 19.9 26.5 39.8 59.7 99.5 165.9
625 15.8 21.1 31.6 47.4 79.1 131.8
650 12.7 16.9 25.3 38.0 63.3 105.5
675 10.3 13.8 20.6 31.0 51.6 86.0
700 8.4 11.2 16.8 25.1 41.9 69.8
725 7.0 9.3 14.0 21.0 34.9 58.2
750 5.9 7.8 11.7 17.6 29.3 48.9
775 4.6 6.2 9.0 13.7 22.8 38.0
800 3.5 4.8 7.0 10.5 17.4 29.2
816 2.8 3.8 5.9 8.6 14.1 23.8
NOTES:

(1) At temperatures over 538°C, use only when the carbon content is 0.04% or higher.
(2) Not to be used over 455°C.
(3) Not to be used over 538°C.
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Table 2-2.3 Pressure-Temperature Ratings for Group 2.3 Materials
Nominal Designation Forgings Castings Plates
16Cr-12Ni-2Mo A182 Gr. F316L e K240 Gr. 316L
18Cr-13Ni-3Mo A182 Gr. F317L . .
18Cr—8Ni A182 Gr. F304L (1) A A240 Gr. 304L (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 15.9 41.4 55.2 82.7 1241 206.8 344.7
50 15.3 40.0 53.4 80.0 120.1 200.1 333.5
100 13.3 34.8 46.4 69.6 104.4 173.9 289.9
150 12.0 31.4 41.9 62.8 94.2 157.0 261.6
200 11.2 29.2 38.9 58.3 87.5 145.8 243.0
250 10.5 27.5 36.6 54.9 82.4 137.3 228.9
300 10.0 26.1 34.8 52.1 78.2 130.3 217.2
325 9.3 25.5 34.0 51.0 76.4 127.4 212.3
350 8.4 25.1 33.4 50.1 75.2 125.4 208.9
375 7.4 24.8 33.0 49.5 74.3 123.8 206.3
400 665 24.3 32.4 48.6 72.9 121.5 202.5
425 5.5 23.9 31.8 47.7 71.6 119.3 198.8
450 4.6 23.4 31.2 46.8 70.2 117.1 195.1
NOTE:

(1) Netito.be used over 425°C.
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Table 2-2.4 Pressure-Temperature Ratings for Group 2.4 Materials

Nomrat-Desremati Foratas

et
CdolliTgS

Dl
riatco

18Cr—10Ni-Ti A182 Gr. F321 (1) A240 Gr. 321 (1)
18Cr—10Ni-Ti A182 Gr. F321H (2) A240 Gr. 321H (2)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 2482 413.7
50 18.6 48.6 64.7 97.1 145.7 24278 404.6
100 17.0 44.2 59.0 88.5 132.7 221.2 368.7
150 15.7 41.0 54.6 82.0 122.9 204.9 341.5
200 13.8 38.3 51.1 76.6 114.9. 191.5 319.1
250 12.1 36.0 48.0 72.0 1081 180.1 300.2
300 10.2 34.1 45.5 68.3 102.4 170.7 284.6
325 9.3 33.3 44.4 66.6 99.9 166.5 277.6
350 8.4 32.6 43.5 65.2 97.8 163.0 271.7
375 7.4 32.0 42.7 64.1 96.1 160.2 266.9
400 6.5 31.6 42.1 63.2 94.8 157.9 263.2
425 5.5 31.1 41.5 62.3 93.4 155.7 259.5
450 4.6 30.8 41.1 61.7 92.5 154.2 256.9
475 3.7 30.5 40.7 61.1 91.6 152.7 254.4
500 2.8 28.2 376 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 50.0 75.2 125.5 208.9
550 25.0 33.3 49.8 74.8 124.9 208.0
575 240 31.9 47.9 71.8 119.7 199.5
600 20:3 27.0 40.5 60.8 101.3 168.9
625 15.8 21.1 31.6 47.4 79.1 131.8
650 12.6 16.9 25.3 37.9 63.2 105.4
675 9.9 13.2 19.8 29.6 49.4 82.3
700 7.9 10.5 15.8 23.7 39.5 65.9
725 6.3 8.5 12.7 19.0 31.7 52.8
750 5.0 6.7 10.0 15.0 25.0 41.7
215 4.0 5.3 8.0 11.9 19.9 33.2
800 3.1 4.2 6.3 9.4 15.6 26.1
816 2.6 3.5 5.2 7.8 13.0 21.7
NOTES:

(1) Not to be used over 538°C.
(2) At temperatures over 538°C, use only if the material is heat treated by heating to a minimum tem-

perature of 1 095°C.
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Table 2-2.5 Pressure-Temperature Ratings for Group 2.5 Materials

Nominal Designation Forgings Castings Plates
18Cr-10Ni-Cb A182 Gr. F347 (1) A240 Gr. 347 (1)
18Cr-10Ni-Cb A182 Gr. F347H (2) A240 Gr. 347H (2)
18Cr-10Ni-Cb A182 Gr. F348 (1) A240 Gr. 348 (1)
18Cr-10Ni-Cb A182 Gr. F348H (2) A240 Gr. 348H (2)

Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 18.7 48.8 65.0 97.5 146.3 243.8 406.4
100 17.4 45.3 60.4 90.6 135.9 226.5 377.4
150 15.8 42.5 56.6 84.9 127.4 212.4 353.9
200 13.8 39.9 53.3 79.9 119.8 199.7 332.8
250 12.1 37.8 50.4 75.6 113.4 189.1 315.1
300 10.2 36.1 48.1 7202 108.3 180.4 300.7
325 9.3 35.4 47.1 70.7 106.1 176.8 294.6
350 8.4 34.8 46.3 69.5 104.3 173.8 289.6
375 7.4 34.2 45.6 68.4 102.6 171.0 285.1
400 6.5 33.9 45.2 67.8 101.7 169.5 282.6
425 5.5 33.6 448 67.2 100.8 168.1 280.1
450 4.6 33.5 44.6 66.9 100.4 167.3 278.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500 2.8 282 37.6 56.5 84.7 140.9 235.0
538 1.4 25%2 33.4 50.0 75.2 125.5 208.9
550 25.0 33.3 49.8 74.8 124.9 208.0
575 24.0 31.9 47.9 71.8 119.7 199.5
600 21.6 28.6 42.9 64.2 107.0 178.5
625 18.3 24.3 36.6 54.9 91.2 152.0
650 14.1 18.9 28.1 42.5 70.7 117.7
675 12.4 16.9 25.2 37.6 62.7 104.5
700. 10.1 13.4 20.0 29.8 49.7 83.0
725 7.9 10.5 15.4 23.2 38.6 64.4
750 5.9 7.9 11.7 17.6 29.6 49.1
775 4.6 6.2 9.0 13.7 22.8 38.0
800 3.5 4.8 7.0 10.5 17.4 29.2
816 2.8 3.8 5.9 8.6 14.1 23.8

MATES

NOTTEST

(1) Not to be used over 538°C.
(2) For temperatures over 538°C, use only if the material is heat treated by heating to a minimum tem-

perature of 1 095°C.
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Table 2-2.6 Pressure-Temperature Ratings for Group 2.6 Materials

Nominal Designation Forgings Castings Plates

23Cr-12Ni ce . A240 Gr. BO9H

Working Pressures by Classes, bar

Temp., °C 150 300 400 600 900 1500, 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 24872 413.7
50 18.5 48.3 64.4 96.6 144.9 241.5 402.5
100 16.5 43.1 57.5 86.2 129.3 215.5 359.2
150 15.3 40.0 53.3 80.0 120.0 200.0 333.3
200 13.8 37.8 50.3 75.5 1133 188.8 314.7
250 12.1 36.1 48.1 72.1 108.2 180.4 300.6
300 10.2 34.8 46.4 69.6 104.4 173.9 289.9
325 9.3 34.2 45.7 68.5 102.7 171.2 285.4
350 8.4 33.8 45.1 67.6, 101.4 169.0 281.7
375 7.4 33.4 44.5 66.8 100.1 166.9 278.2
400 6.5 33.1 44.1 66.1 99.2 165.4 275.6
425 5.5 32.6 43.5 65.3 97.9 163.1 271.9
450 4.6 32.2 42.9 64.4 96.5 160.9 268.2
475 3.7 31.7 423 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 50.0 75.2 125.5 208.9
550 e 25.0 33.3 49.8 74.8 124.9 208.0
575 . 22.2 29.6 44.4 66.5 110.9 184.8
600 . 16.8 22.4 33.5 50.3 83.9 139.8
625 . 12.5 16.7 25.0 37.5 62.5 104.2
650 e 9.4 12.5 18.7 28.1 46.8 78.0
675 N\ 7.2 9.6 14.5 21.7 36.2 60.3
700 /. . 5.5 7.3 11.0 16.5 27.5 45.9
725 . 4.3 5.8 8.7 13.0 21.6 36.0
750 ce 3.4 4.6 6.8 10.2 17.1 28.4
775 . 2.7 3.6 5.4 8.1 13.5 22.4
800 .. 2.1 2.8 4.2 6.3 10.5 17.5
816 e 1.8 2.4 3.5 5.3 8.9 14.8
42
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Table 2-2.7 Pressure—Temperature Ratings for Group 2.7 Materials

Nominal Designation Forgings Castings Plates
25Cr—20Ni A182 Gr. F310 (1), 2) A240 Gr. 310H
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 18.5 48.4 64.5 96.7 145.1 241.8 403.1
100 16.6 43.4 57.9 86.8 130.2 217.0 361.6
150 15.3 40.0 53.3 80.0 120.0 200.0 333.3
200 13.8 37.6 50.1 75.2 112.8 188.0 313.4
250 12.1 35.8 47.7 71.5 107.3 178.8 298.1
300 10.2 34.5 45.9 68.9 103.4 172.3 287.2
325 9.3 33.9 45.2 67:7. 101.6 169.3 282.2
350 8.4 33.3 44.4 66.6 99.9 166.5 277.6
375 7.4 32.9 43.8 65.7 98.6 164.3 273.8
400 6.5 32.4 43.2 64.8 97.3 162.1 270.2
425 5.5 32.1 42.8 64.2 96.4 160.6 267.7
450 4.6 31.7 42+2 63.4 95.1 158.4 264.0
475 3.7 31.2 41.7 62.5 93.7 156.2 260.3
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 50.0 75.2 125.5 208.9
550 2570 33.3 49.8 74.8 124.9 208.0
575 22.2 29.6 44.4 66.5 110.9 184.8
600 16.8 22.4 33.5 50.3 83.9 139.8
625 12.5 16.7 25.0 37.5 62.5 104.2
650 9.4 12.5 18.7 28.1 46.8 78.0
675 7.2 9.6 14.5 21.7 36.2 60.3
700 5.5 7.3 11.0 16.5 27.5 45.9
725 4.3 5.8 8.7 13.0 21.6 36.0
750 3.4 4.6 6.8 10.2 17.1 28.4
V75 2.7 3.5 5.3 8.0 13.3 22.1
800 2.1 2.8 4.1 6.2 10.3 17.2
816 1.8 2.4 3.5 5.3 8.9 14.8
NOTES:

(1) At temperatures over 538°C, use only when the carbon content is 0.04% or higher.

(2) Service temperatures of 565°C and above should be used only when assurance is provided that

grain size is not finer than ASTM 6.

( Copyright © 2013 by the American Society of Mechanical Engineers.

No reproduction may be made of this material without written consent of ASME. d



https://asmenormdoc.com/api2/?name=ASME B16.5 2013.pdf

ASME B16.5-2013

Table 2-2.8 Pressure-Temperature Ratings for Group 2.8 Materials

Nominal Designation Forgings Castings Plates
20Cr-18Ni-6Mo A182 Gr. F44 A351 Gr. CK3MCuN A240 Gr. S31254
22Cr-5Ni-3Mo-N A182 Gr. F51 (1) A240,Gr.

S31803 (1)
25Cr-7Ni-4Mo-N A182 Gr. F53 (1) A240 Gr.
$32750 (1)

24Cr-10Ni-4Mo-V

25Cr-5Ni-2Mo-3Cu

25Cr-7Ni-3.5Mo-W-Cb

A351 Gr. CESMN (1)

A351 Gr.
CD4MCu_(D)

A351 Gr:
CD3MWCuN (1)

25Cr-7Ni-3.5Mo—N-Cu-W A182 Gr. F55 (1) A240 Gr.
S$32760 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 50.7 67.5 101.3 152.0 253.3 422.2
150 15.8 45.9 61.2 91.9 137.8 229.6 382.7
200 13.8 42.7 56.9 85.3 128.0 213.3 355.4
250 12.1 40.5 53.9 80.9 121.4 202.3 337.2
300 10.2 38.9 51.8 77.7 116.6 194.3 323.8
325 93 38.2 50.9 76.3 114.5 190.8 318.0
350 8.4 37.6 50.2 75.3 112.9 188.2 313.7
375 7.4 37.4 49.8 74.7 112.1 186.8 311.3
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
NOTE:

(), "This steel may become brittle after service at moderately elevated temperatures. Not to be used
over 315°C.
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Table 2-2.9 Pressure-Temperature Ratings for Group 2.9 Materials

Nominal Designation Forgings Castings Plates
23Cr—12Ni e e A240 Gr. 309S (1)-(3)
25Cr—20Ni ce Ce A240 Gr. 310S (1)-(3)

Working Pressures by Classes, bar

Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 2482 413.7
50 18.5 48.3 64.4 96.6 144.9 241.5 402.5
100 16.5 43.1 57.5 86.2 129.3 215.5 359.2
150 15.3 40.0 53.3 80.0 120.0 200.0 333.3
200 13.8 37.6 50.1 75.2 112.8 188.0 313.4
250 12.1 35.8 47.7 71.5 107.3 178.8 298.1
300 10.2 34.5 45.9 68.9 103.4 172.3 287.2
325 9.3 33.9 45.2 67.7 101.6 169.3 282.2
350 8.4 33.3 44.4 6646 99.9 166.5 277.6
375 7.4 32.9 43.8 65.7 98.6 164.3 273.8
400 6.5 32.4 43.2 64.8 97.3 162.1 270.2
425 5.5 32.1 42.8 64.2 96.4 160.6 267.7
450 4.6 31.7 42.2 63.4 95.1 158.4 264.0
475 3.7 31.2 4157, 62.5 93.7 156.2 260.3
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 23.4 31.2 46.8 70.2 117.0 195.0
550 - 20.5 27.3 41.0 61.5 102.5 170.8
575 A 1571 20.1 30.2 45.3 75.5 125.8
600 e 11.0 14.7 22.1 33.1 55.1 91.9
625 C. 8.1 10.9 16.3 24.4 40.7 67.9
650 Ces 5.8 7.8 11.6 17.4 29.1 48.5
675 A 3.7 4.9 7.4 11.1 18.4 30.7
700 .y 2.2 2.9 4.3 6.5 10.8 18.0
725 Ce 1.4 1.8 2.7 4.1 6.8 11.4
750 e 1.0 1.4 2.1 3.1 5.2 8.6
775 e 0.8 1.1 1.6 2.5 4.1 6.8
800 - 0.6 0.8 1.2 1.8 3.0 5.0
816 e 0.5 0.6 0.9 1.4 2.4 3.9

NOTES:
(1) At temperatures over 538°C, use only when the carbon content is 0.04% or higher.
(2) At temperatures above 538°C, use only if the material is solution heat treated to the minimum tem-

perature specified in the specification but not lower than 1 035°C, and quenching in water or rap-
idly cooling by other means.

(3) This material should be used for service temperatures 565°C and above only when assurance is
provided that grain size is not finer than ASTM 6.
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Nominal Designation Forgings Castings Plates
25Cr-12Ni A A351 Gr. CH8 (1)
25Cr-12Ni A A351 Gr. CH20 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500. 2500
-29 to 38 17.8 46.3 61.8 92.7 139.0 2317 386.1
50 17.0 44.5 59.3 89.0 133.4 222.4 370.6
100 14.4 37.5 50.0 75.1 112.6 187.7 312.8
150 13.4 34.9 46.5 69.8 1044 174.4 290.7
200 12.9 33.5 44.7 67.1 10026 167.7 279.5
250 12.1 32.6 43.5 65.2 97.8 163.1 271.8
300 10.2 31.7 42.3 63.4 95.2 158.6 264.3
325 9.3 31.2 41.6 62.4 93.6 156.1 260.1
350 8.4 30.6 40.8 61,2 91.7 152.9 254.8
375 7.4 29.8 39.8 59.7 89.5 149.2 248.6
400 6.5 29.1 38.8 58.2 87.3 145.5 242.4
425 5.5 28.3 37.8 56.7 85.0 141.7 236.2
450 4.6 27.6 36.8 55.2 82.8 138.0 230.0
475 3.7 26.7 35:6 53.5 80.2 133.7 222.8
500 2.8 25.8 34.5 51.7 77.5 129.2 215.3
538 1.4 23.3 31.1 46.6 70.0 116.6 194.4
550 e 21,9 29.2 43.8 65.7 109.5 182.5
575 . 18.5 24.6 37.0 55.5 92.4 154.0
600 A 14.5 19.4 29.0 43.5 72.6 121.0
625 . 11.4 15.2 22.8 34.3 57.1 95.2
650 N 8.9 11.9 17.8 26.7 44.5 74.1
675 \ 7.0 9.3 14.0 20.9 34.9 58.2
700 /.. 5.7 7.6 11.3 17.0 28.3 47.2
725 - 4.6 6.1 9.1 13.7 22.8 38.0
750 . 3.5 4.7 7.0 10.5 17.5 29.2
{75 - 2.6 3.4 5.1 7.7 12.8 21.4
800 A 2.0 2.7 4.0 6.1 10.1 16.9
816 . 1.9 2.5 3.8 5.7 9.5 15.8

NOQTE:
(1) At temperatures over 538°C, use only when the carbon content is 0.04% or higher.
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Table 2-2.11 Pressure-Temperature Ratings for Group 2.11 Materials

Nominal Designation Forgings Castings Plates
18Cr-10Ni-Cb A351 Gr. CF8C (1)
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500

-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7

50 18.7 48.8 65.0 97.5 146.3 243.8 406.4

100 17.4 45.3 60.4 90.6 135.9 226.5 377.4

150 15.8 42.5 56.6 84.9 127.4 212.4 353.9

200 13.8 39.9 53.3 79.9 119.8 199.7 332.8

250 12.1 37.8 50.4 75.6 113.4 189.1 315.1

300 10.2 36.1 48.1 72¢2 108.3 180.4 300.7

325 9.3 35.4 47.1 70.7 106.1 176.8 294.6

350 8.4 34.8 46.3 69.5 104.3 173.8 289.6

375 7.4 34.2 45.6 68.4 102.6 171.0 285.1

400 6.5 33.9 45.2 67.8 101.7 169.5 282.6

425 5.5 33.6 44.8 67.2 100.8 168.1 280.1

450 4.6 33.5 44.6 66.9 100.4 167.3 278.8

475 3.7 31.7 42.3 63.4 95.1 158.2 263.9

500 2.8 28.2 37.6 56.5 84.7 140.9 235.0

538 1.4 25.2 33.4 50.0 75.2 125.5 208.9

550 25.0 33.3 49.8 74.8 124.9 208.0

575 24.0 31.9 47.9 71.8 119.7 199.5

600 19.8 26.4 39.6 59.4 99.0 165.1

625 13.9 18.5 27.7 41.6 69.3 115.5

650 10.3 13.7 20.6 30.9 51.5 85.8

675 8.0 10.6 15.9 23.9 39.8 66.3

700 5.6 7.5 11.2 16.8 28.1 46.8

725 4.0 5.3 8.0 11.9 19.9 33.1

750 3.1 4.1 6.2 9.3 15.5 25.8

775 2.5 3.3 4.9 7.4 12.3 20.4

800 2.0 2.7 4.0 6.1 10.1 16.9

816 1.9 2.5 3.8 5.7 9.5 15.8
NOTE:

(1) At temperatures over 538°C, use only when the carbon content is 0.04% or higher.
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Table 2-2.12 Pressure-Temperature Ratings for Group 2.12 Materials

Nominal Designation

Forgings Castings Plates

25Cr-20Ni A351 Gr. CK20 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 17.8 46.3 61.8 92.7 139.0 231.7 386.1
50 17.0 44.5 59.3 89.0 133.4 222.4 370.6
100 14.4 37.5 50.0 75.1 112.6 187.7 312.8
150 13.4 34.9 46.5 69.8 104.7 174.4 290.7
200 12.9 33.5 44.7 67.1 100.6 167.7 279.5
250 12.1 32.6 43.5 65.2 97.8 163.1 271.8
300 10.2 31.7 42.3 63.4 95.2 158.6 264.3
325 9.3 31.2 41.6 62.4 93.6 156.1 260.1
350 8.4 30.6 40.8 61.2 91.7 152.9 254.8
375 7.4 29.8 39.8 597 89.5 149.2 248.6
400 6.5 29.1 38.8 58.2 87.3 145.5 242.4
425 5.5 28.3 37.8 56.7 85.0 141.7 236.2
450 4.6 27.6 36.8 55.2 82.8 138.0 230.0
475 3.7 26.7 35.6 53.5 80.2 133.7 222.8
500 2.8 25.8 34.5 51.7 77.5 129.2 215.3
538 1.4 23.3 31.1 46.6 70.0 116.6 194.4
550 22.9 30.6 45.9 68.8 114.7 191.2
575 2107 28.9 43.3 65.0 108.3 180.4
600 19.4 25.9 38.8 58.2 97.1 161.8
625 16.8 22.4 33.7 50.5 84.1 140.2
650 14.1 18.8 28.1 42.2 70.4 117.3
675 11.5 15.4 23.0 34.6 57.6 96.0
700 8.8 11.7 17.5 26.3 43.8 73.0
725 6.3 8.5 12.7 19.0 31.7 52.9
750 4.5 6.0 8.9 13.4 22.3 37.2
s 3.1 4.2 6.3 9.4 15.7 26.2
800 2.3 3.1 4.6 6.9 11.4 19.1
816 1.9 2.5 3.8 5.7 9.5 15.8
NOTE:

(1) At temperatures over 538°C, use only when the carbon content is 0.04% or higher.
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Table 2-3.1 Pressure-Temperature Ratings for Group 3.1 Materials

Nominal Designation

Forgings

Castings

Plates

35Ni-35Fe-20Cr-Cb

B462 Gr. N08020 (1)

B463 Gr. N08020 (1)

Working Pressures by Classes, bar

Class

Temp., °C 150 300 400 600 900 1500 2500

-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9

50 19.5 51.7 68.9 103.4 155.1 258.6 430.9

100 17.7 50.9 67.8 101.7 152.6 2544 423.9

150 15.8 48.9 65.3 97.9 146.8 244.7 407.8

200 13.8 47.2 62.9 94.3 141.5 235.8 392.9

250 12.1 45.5 60.7 91.0 136.5 227.5 379.2

300 10.2 42.9 57.0 85.7 128.6 214.4 357.1

325 9.3 41.4 55.0 82.6 124.0 206.6 344.3

350 8.4 40.3 53.6 80.4 120.7 201.1 335.3

375 7.4 38.9 51.6 77.6 116.5 194.1 323.2

400 6.5 36.5 48.9 73.3 109.8 183.1 304.9

425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
NOTE:

(1) Use annealed material only.

Table 2-3.2 Pressure~Temperature Ratings for Group 3.2 Materials

Nominal Designation

Forgings

Castings

Plates

99.0Ni B564 Gr. N0O2200 (1) B162 Gr. N0O2200 (1)
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500
-29.1038 12.7 33.1 44.1 66.2 99.3 165.5 275.8
50 12.7 33.1 44.1 66.2 99.3 165.5 275.8

100 12.7 33.1 44.1 66.2 99.3 165.5 275.8

150 12.7 33.1 44.1 66.2 99.3 165.5 275.8

200 12.7 33.1 44.1 66.2 99.3 165.5 275.8

250 12.1 31.6 42.1 63.2 94.8 158.0 263.4

300 102 202 390 585 877 1462 2437

325 7.2 18.8 25.0 37.6 56.4 93.9 156.5

NOTE:

(1) Use annealed material only.
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Table 2-3.3 Pressure-Temperature Ratings for Group 3.3 Materials

Nominal Designation

Forgings

Castings

Plates

99.0Ni-Low C B162 Gr. N02201 (1)
Working Pressures by Classes, bar
Class

Temp., °C 150 300 400 600 900 1500 2500

-29 to 38 6.3 16.5 22.1 33.1 49.6 82.7 137.9

50 6.3 16.4 21.9 32.8 49.2 82.0 136.7

100 6.1 15.8 21.1 31.7 47.5 79.2 132.0

150 6.0 15.6 20.7 31.1 46.7 77.8 129.6

200 6.0 15.6 20.7 31.1 46.7 77.8 129.6

250 6.0 15.6 20.7 31.1 46.7 77.8 129.6

300 6.0 15.6 20.7 31.1 46.7 77.8 12976

325 5.9 15.5 20.7 31.0 46.5 77.5 129.2

350 5.9 15.4 20.5 30.8 46.2 76.9 128.2

375 5.9 15.4 20.5 30.7 46.1 768 128.0

400 5.8 15.2 20.3 30.4 45.6 7671 126.8

425 5.5 14.9 19.9 29.8 44.7 74.6 124.3

450 4.6 14.6 19.5 29.2 43.8 73.1 121.8

475 3.7 14.3 19.1 28.6 43,0 71.6 119.3

500 2.8 13.8 18.4 27.6 41, 69.0 115.1

538 1.4 13.1 17.4 26.1 39.2 65.4 108.9

550 9.8 13.1 19.6 29.5 49.1 81.8

575 5.4 7.1 10.7 16.1 26.8 44.6

600 4.4 5.9 8.9 13.3 22.2 37.0

625 3.4 4.6 6.9 10.3 17.2 28.7

650 2.8 3.8 5.7 8.5 14.2 23.6
NOTE:

(1) Use annealed material only.

Table 2-3.4 Pressure-Temperature Ratings for Group 3.4 Materials

Nominal Designation

Forgings

Castings

Plates

67Ni-30Cu B564 Gr. NO4400 (1) B127 Gr. N04400 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 15.9 41.4 55.2 82.7 124.1 206.8 344.7
50 15.4 40.2 53.7 80.5 120.7 201.2 335.3
100 13.8 35.9 47.9 71.9 107.8 179.7 299.5
150 12.9 33.7 45.0 67.5 101.2 168.7 281.1
200 12.5 32.7 43.6 65.4 98.1 163.5 272.4
250 12.1 32.6 43.5 65.2 97.8 163.0 271.7
300 10.2 32.6 43.5 65.2 97.8 163.0 271.7
325 9.3 32.6 43.5 65.2 97.8 163.0 271.7
350 8.4 32.6 43.4 65.1 97.7 162.8 271.3
375 7.4 32.4 43.2 64.8 97.2 161.9 269.9
400 6.5 32.1 42.8 64.2 96.2 160.4 267.4
425 5.5 31.6 42.2 63.3 94.9 158.2 263.6
450 4.6 26.9 35.9 53.8 80.7 134.5 224.2
475 3.7 20.8 27.7 41.5 62.3 103.8 173.0
NOTE:

(1) Use annealed material only.
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Table 2-3.5 Pressure-Temperature Ratings for Group 3.5 Materials

Nominal Designation Forgings Castings Rlates
72Ni-15Cr-8Fe B564 Gr. N0O6600 (1) B168.Gr.
N06600 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103,0 154.6 257.6 429.4
150 15.8 50.3 66.8 100:3 150.6 250.8 418.2
200 13.8 48.6 64.8 97:.2 145.8 243.4 405.4
250 12.1 46.3 61.7 92.7 139.0 231.8 386.2
300 10.2 42.9 57.0 85.7 128.6 214.4 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 38.9 51.6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 16.5 22.1 33.1 49.6 82.7 137.9
550 13.9 18.6 27.9 41.8 69.7 116.2
575 9.4 12.6 18.9 28.3 47.2 78.6
600 6.6 8.9 13.3 19.9 33.2 55.3
625 5.1 6.8 10.3 15.4 25.7 42.8
650 4.7 6.3 9.5 14.2 23.6 39.4
NOTE:

(1) Use annealed material only.
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. .y
——Tabte2-3.6—Pressure—Temperature Ratingsfor-Group3-6-Materials
Nominal Designation Forgings Castings Plates
33Ni-42Fe-21Cr B564 Gr. B409 Gr.
N08800 (1) N08800 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 24872 413.7
50 18.7 48.8 65.1 97.6 146.4 244.0 406.7
100 17.5 45.6 60.8 91.2 136.9 228.1 380.1
150 15.8 44.0 58.7 88.0 132.0 219.9 366.6
200 13.8 42.8 57.1 85.6 1284 214.0 356.7
250 12.1 41.7 55.7 83.5 125.2 208.7 347.9
300 10.2 40.8 54.4 81.6 122.5 204.1 340.2
325 9.3 40.3 53.8 80.6 120.9 201.6 336.0
350 8.4 39.8 53.0 79.5 119.3 198.8 331.3
375 7.4 38.9 51.6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 423 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 50.0 75.2 125.5 208.9
550 25.0 33.3 49.8 74.8 124.9 208.0
575 24.0 31.9 47.9 71.8 119.7 199.5
600 21.6 28.6 42.9 64.2 107.0 178.5
625 18.3 24.3 36.6 54.9 91.2 152.0
650 14.1 18.9 28.1 42.5 70.7 117.7
675 10.3 13.7 20.5 30.8 51.3 85.6
700 5.6 7.4 111 16.7 27.8 46.3
725 4.0 5.4 8.1 12.1 20.1 33.6
750 3.0 4.0 6.1 9.1 15.1 25.2
{75 2.5 3.3 4.9 7.4 12.4 20.6
800 2.2 2.9 4.3 6.5 10.8 18.0
816 1.9 2.5 3.8 5.7 9.5 15.8
NQTE-

(1) Use annealed material only.
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Table 2-3.7 Pressure-Temperature Ratings for Group 3.7 Materials

Nominal Designation Forgings Castings Plates
65Ni—-28Mo—2Fe B462 Gr. A B333 Gr.
N10665 (1) N10665 (1)
64Ni—-29.5Mo-2Cr—2Fe—Mn-W B462 Gr. N\ B333 Gr.
N10675 (1) N10675 (1)

Working Pressures by Classes,\bar

Class

Temp., °C 150 300 400 600 900 1500 2500

-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9

50 19.5 51.7 68.9 103.4 155.1 258.6 430.9

100 17.7 51.5 68.7 103.0 154.6 257.6 429.4

150 15.8 50.3 66.8 100.3 150.6 250.8 418.2

200 13.8 48.6 64.8 97.2 145.8 243.4 405.4

250 121 46.3 61.7 92.7 139.0 231.8 386.2

300 10.2 42.9 57.0 85.7 128.6 214.4 357.1

325 9.3 41.4 55.0 82.6 124.0 206.6 344.3

350 8.4 40.3 53.6 80.4 120.7 201.1 335.3

375 7.4 38.9 51.6 77.6 116.5 194.1 323.2

400 6.5 36.5 48.9 73.3 109.8 183.1 304.9

425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
NOTE:

(1) Usessalution annealed material only.
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Table 2-3.8 Pressure-Temperature Ratings for Group 3.8 Materials
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Nominal Designation

Forgings

Castings

Plates

54Ni-16Mo-15Cr

60Ni—22Cr-9Mo-3.5Cb

62Ni-28Mo-5Fe

N

B462 Gr. N10276

), @

B564 Gr. NO6625

(3)-6)

B575 Gr.

B443 Gr.

B333 Gr.

N10276 (1), (2)

N06625 (3)-(5)

N10001 (1), (6)

3
4
d
3
g

61Ni-16Mo-16Cr

42Ni-21.5Cr-3Mo-2.3Cu

55Ni-21Cr-13.5Mo

B564 Gr. NO8825

G, @

B462 Gr. N06022
M, 2, ©®

L2 L
G i=ke an )

B575 Gr.
B424 Gr.

B575 Gr.

N06455 (1), (6)
N08825 (3), (7)

N06022 (1), (2), ®)

55Ni-23Cr-16Mo-1.6Cu B462 Gr. NO6200 B575 Gr. N06200 (1),46)
M, ©
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 50.3 66.8 100,3 150.6 250.8 418.2
200 13.8 48.3 64.5 96:2 145.0 241.7 402.8
250 12.1 46.3 61.7 92.7 139.0 231.8 386.2
300 10.2 42.9 57.0 85.7 128.6 214.4 357.1
325 9.3 41.4 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 38.9 51.6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 50.0 75.2 125.5 208.9
550 25.0 33.3 49.8 74.8 124.9 208.0
575 24.0 31.9 47.9 71.8 119.7 199.5
600 21.6 28.6 42.9 64.2 107.0 178.5
625 18.3 24.3 36.6 54.9 91.2 152.0
650 14.1 18.8 28.1 42.2 70.4 117.3
675 11.5 15.4 23.0 34.6 57.6 96.0
700 8.8 11.7 17.5 26.3 43.8 73.0
NOTES:

{H—YseSotutiomanmeatedmateratomty:

(2) Not to be used over 675°C.
(3) Use annealed material only.
(4) Not to be used over 645°C. Alloy N06625 in the annealed condition is subject to severe loss of

impact strength at room temperatures after exposure in the range of 538°C to 760°C.

(5) Grade 1.

(6) Not to be used over 425°C.
(7) Not to be used over 538°C.
(8) Alloy N06022 in the solution annealed condition is subject to severe loss of impact strength at

room temperature after exposure to temperatures in the range of 538°C to 675°C.
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Table 2-3.9 Pressure-Temperature Ratings for Group 3.9 Materials

Nominal Designation Forgings Castings Plates
47Ni-22Cr-9Mo-18Fe B572 Gr. NO6002 ce B435 Gr.
M, @ N06002 (1)
21Ni-30Fe-22Cr-18Co—-3Mo-3W B572 Gr. R30556 A B435 Gr.
M, @ R30556 (@)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 47.6 63.4 95.2 142.8 237.9 396.5
200 13.8 44.3 59.1 88.6 182.9 221.5 369.2
250 12.1 41.6 55.4 83.1 124.7 207.9 346.4
300 10.2 39.5 52.7 79:0. 118.5 197.4 329.1
325 9.3 38.6 51.5 77.2 115.8 193.0 321.7
350 8.4 37.9 50.5 75.8 113.7 189.5 315.8
375 7.4 37.3 49.8 74.7 112.0 186.6 311.1
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5.5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 252 33.4 50.0 75.2 125.5 208.9
550 Ce 25.0 33.3 49.8 74.8 124.9 208.0
575 A 24.0 31.9 47.9 71.8 119.7 199.5
600 Ces 21.6 28.6 42.9 64.2 107.0 178.5
625 L o\ 18.3 24.3 36.6 54.9 91.2 152.0
650 .3 14.1 18.9 28.1 42.5 70.7 117.7
675 Ce 12.4 16.9 25.2 37.6 62.7 104.5
700 Ce 10.1 13.4 20.0 29.8 49.7 83.0
725 e 7.9 10.5 15.4 23.2 38.6 64.4
/50 - 5.9 7.9 11.7 17.6 29.6 49.1
775 Ce 4.6 6.2 9.0 13.7 22.8 38.0
800 - 3.5 4.8 7.0 10.5 17.4 29.2
816 A 2.8 3.8 5.9 8.6 14.1 23.8

NOTES:

(I) Use solution annealed material only.

(2) The chemical composition, mechanical properties, heat treating requirements, and grain size
requirements shall conform to the applicable ASTM specification. The manufacturing procedures,
tolerances, tests, certification, and markings shall be in accordance with ASTM B564.
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Table 2-3.10 Pressure-Temperature Ratings for Group 3.10 Materials

Nominal Designation Forgings Castings Plates

25Ni-47Fe-21Cr-5Mo . . B599 Gr. N08700 (1)

Working Pressures by Classes, bar

Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 4309
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9

100 17.7 51.5 68.7 103.0 154.6 257.6 429.4

150 15.8 47.1 62.8 94.2 141.3 235.5 392.5

200 13.8 44.3 59.0 88.5 132.8 2243 368.9

250 12.1 42.8 57.1 85.6 128.4 214.0 356.6

300 10.2 41.3 55.1 82.7 124.0 206.7 344.5

325 9.3 40.4 53.8 80.7 121.1 201.8 336.4

350 8.4 38.9 51.9 77.8 116.7 194.5 324.2

NOTE:
(1) Use solution annealed material only.

Table 2-3.11 Pressure-Temperature Ratings for Group 3.11 Materials

Nominal Designation Forgings Castings Plates
44Fe-25Ni-21Cr—-Mo A479 Gr. NO8904 - A240 Gr.
D, ® N08904 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.7 51.3 68.4 102.6 153.9 256.5 427.5
50 18.8 49.1 65.5 98.3 147.4 245.7 409.6
100 15.7 41.1 54.7 82.1 123.2 205.3 342.1
150 14.4 37.5 50.0 75.0 112.5 187.5 312.5
200 13.3 34.7 46.2 69.3 104.0 173.4 288.9
250 12.1 32.0 42.6 64.0 95.9 159.9 266.5
300 10.2 30.0 40.0 60.0 90.0 150.1 250.1
325 9.3 29.2 39.0 58.5 87.7 146.1 243.6
350 8.4 28.7 38.2 57.3 86.0 143.4 238.9
375 7.4 28.2 37.7 56.5 84.7 141.2 235.4

NOTES:

(1) Use annealed materiel only.

(2) The chemical composition, mechanical properties, heat treating requirements, and grain size
requirements shall conform to the applicable ASTM specification. The manufacturing procedures,
tolerances, tests, certification, and markings shall be in accordance with ASTM B564.
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Table 2-3.12 Pressure-Temperature Ratings for Group 3.12 Materials

Nominal Designation Forgings Castings Plates
26Ni-43Fe-22Cr-5Mo B620 Gr.
N08320 (1)
47Ni-22Cr-20Fe-7Mo B582 Gr.
N06985 (1)
46Fe-24Ni-21Cr-6Mo—-Cu-N B462 Gr. A35%Gr. B688 Gr.
N08367 (1) CN3MN (1) N08367 (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 17.8 46.3 618 92.7 139.0 231.7 386.1
50 17.5 45.6 60.8 91.1 136.7 227.8 379.7
100 16.3 42.5 56.7 85.1 127.6 212.7 354.5
150 15.4 40.1 53.5 80.3 120.4 200.7 334.6
200 13.8 37.3 49.8 74.6 112.0 186.6 311.0
250 121 34.9 46.5 69.8 104.7 174.5 290.8
300 10.2 33.1 44.1 66.2 99.3 165.5 275.9
325 9.3 32.3 43.1 64.6 97.0 161.6 269.3
350 84 31.6 42.1 63.2 94.8 158.1 263.4
375 7.4 31.0 41.4 62.0 93.0 155.1 258.5
400 6.5 30.4 40.6 60.8 91.3 152.1 253.5
425 5.5 29.8 39.8 59.7 89.5 149.1 248.5
NOTE;

(1) (Use solution annealed material only.
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Table 2-3.13 Pressure-Temperature Ratings for Group 3.13 Matefials

Nominal Designation Forgings Castings Plates
49Ni-25Cr-18Fe-6Mo . C.. B582 Gr.
N06975 (1)
Ni—Fe—Cr—Mo—-Cu—Low C B564 Gr. ce B625 Gr.
N08031 (2) N08031 (2)

Working Pressures by Classes,¢bah

Class

Temp., °C 150 300 400 600 900 1500 2500

-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9

50 19.5 51.7 68.9 103.4 155.1 258.6 430.9

100 17.7 48.2 64.2 96.3 144.5 240.8 401.4

150 15.8 45.8 61.0 91.6 137.4 228.9 381.6

200 13.8 43.6 58.1 87.1 130.7 217.8 362.9

250 12.1 41.5 55.3 82.9 124.4 207.3 345.5

300 10.2 39.4 52.5 78.7 118.1 196.8 328.1

325 9.3 384 51.3 76.9 115.3 192.2 320.3

350 8.4 3787 50.3 75.5 113.2 188.7 314.5

375 7.4 37.2 49.5 74.3 111.5 185.8 309.7

400 6.5 36.5 48.9 73.3 109.8 183.1 304.9

425 55 35.2 46.5 70.0 105.1 175.1 291.6
NOTES:

(1) Use soldtion annealed material only.

(2) Use(annealed material only.
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Table 2-3.14 Pressure-Temperature Ratings for Group 3.14 Materials

Nominal Designation

Forgings

Castings

Plates

47Ni-22Cr-19Fe—-6Mo

58Ni-33Cr-8Mo

40Ni-29Cr-15Fe-5Mo

B462 Gr. N06035 (1), (2)
B462 Gr. N06030 (1), (2)

B582 Gr.\N06007 (1)

B575)Gr. N06035 (1), (2)

B582 Gr. N06030 (1), (2)

Working Pressures by Classes, bar

Class

Temp., °C 150 300 400 600 900 1500 2500

-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7

50 18.6 48.6 64.7 97.1 145.7 242.8 404.6

100 17.0 44.3 59.0 88.6 132.8 221.4 369.0

150 15.8 41.3 55.1 82.6 124.0 206.6 344.3

200 13.8 39.1 52.1 78.2 117.3 195.4 325.7

250 12.1 37.4 49.9 74.8 112.2 187.0 311.6

300 10.2 36.1 48.2 72.2 108.3 180.6 300.9

325 9.3 35.6 47.4 711 106.7 177.9 296.4

350 8.4 35.2 46.9 70.3 105.5 175.8 293.1

375 7.4 34.9 46.5 69.7 104.6 174.3 290.6

400 6.5 34.6 46.1 69.2 103.7 172.9 288.1

425 5.5 34.4 45.9 68.9 103.3 172.1 286.9

450 4.6 33.7 45.1 67.7 101.4 169.0 281.8

475 3.7 31.7 42.3 63.4 95.1 158.2 263.9

500 2.8 28.2 37.6 56.5 84.7 140.9 235.0

538 1.4 25.2 33.4 50.0 75.2 125.5 208.9
NOTES:

(19 \Use solution annealed material only.

(2) 'Not to be used over 425°C.
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Table 2-3.15 Pressure-Temperature Ratings for Group 3.15 Materials

Nominal Designation

Forgings

Castings

Plates

33Ni-42Fe-21Cr

B564 Gr. NO8810 (1)

B409 Gr. N08810 (1)

Working Pressures by Classes, bar

Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 15.9 41.4 55.2 82.7 124.1 206.8 344.7
50 15.6 40.6 54.2 81.3 121.9 203.2 338.7
100 14.5 37.8 50.4 75.6 113.4 189.0 315.0
150 13.7 35.9 47.8 71.7 107.6 179.3 298.9
200 13.0 33.9 45.2 67.9 10%.8 169.6 282.7
250 12.1 32.3 43.0 64.5 96.8 161.3 268.9
300 10.2 30.7 41.0 61.5 92.2 153.7 256.2
325 9.3 30.1 40.1 60.1 90.2 150.3 250.5
350 8.4 29.4 39.2 58.8 88.3 147.1 245.2
375 7.4 28.7 38.3 57% 86.2 143.6 239.4
400 6.5 28.3 37.7 56.5 84.8 141.3 235.6
425 5.5 27.7 36.9 55.3 83.0 138.4 230.6
450 4.6 27.2 36.3 54.4 81.7 136.1 226.8
475 3.7 26.8 35.7 53.5 80.3 133.9 223.1
500 2.8 26.3 35.1 52.6 79.0 131.6 219.4
538 1.4 25.2 33.4 50.0 75.2 125.5 208.9
550 25.0 33.3 49.8 74.8 124.9 208.0
575 2430, 31.9 47.9 71.8 119.7 199.5
600 21.6 28.6 42.9 64.2 107.0 178.5
625 18.3 24.3 36.6 54.9 91.2 152.0
650 14.1 18.9 28.1 42.5 70.7 117.7
675 12.4 16.9 25.2 37.6 62.7 104.5
700 10.1 13.4 20.0 29.8 49.7 83.0
725 7.9 10.5 15.4 23.2 38.6 64.4
750 5.9 7.9 11.7 17.6 29.6 49.1
L5 4.6 6.2 9.0 13.7 22.8 38.0
800 3.5 4.8 7.0 10.5 17.4 29.2
816 2.8 3.8 5.9 8.6 14.1 23.8
NOTE:

(1) Use solution annealed material only.
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Table 2-3.16 Pressure-Temperature Ratings for Group 3.16 Materials

Nominal Designation

Forgings

Castings

Plates

35Ni-19Cr-1Y,Si

B536 Gr. N0O8330 (1)

Working Pressures by Classes, bar

Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 19.0 49.6 66.2 99.3 148.9 248.2 413.7
50 18.5 48.4 64.5 96.7 145.1 241.8 403.1
100 16.7 43.5 58.0 87.0 130.5 217.5 362.4
150 15.6 40.8 54.4 81.6 122.5 204.1 340.2
200 13.8 38.6 51.5 77.2 115.8 192.9 321.6
250 12.1 36.8 49.0 73.5 110.3 183.8 306.3
300 10.2 35.2 47.0 70¢4. 105.6 176.1 293.4
325 9.3 34.5 46.0 69.0 103.6 172.6 287.7
350 8.4 33.9 45.2 67.8 101.7 169.4 282.4
375 7.4 33.2 44.2 66.3 99.5 165.8 276.4
400 6.5 32.6 43.4 65.1 97.7 162.9 271.4
425 5.5 32.0 42.6 64.0 95.9 159.9 266.5
450 4.6 31.4 41.8 62.8 94.1 156.9 261.5
475 3.7 30.8 41.0 61.6 92.4 153.9 256.5
500 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 252 33.4 50.0 75.2 125.5 208.9
550 25.0 33.3 49.8 74.8 124.9 208.0
575 21.9 29.2 43.7 65.6 109.4 182.3
600 17.4 23.2 34.8 52.3 87.1 145.1
625 13.8 18.3 27.5 41.3 68.8 114.6
650 11.0 14.7 22.1 33.1 55.1 91.9
675 9.1 12.1 18.2 27.3 45.6 75.9
700 7.6 10.1 15.2 22.8 38.0 63.3
725 6.1 8.1 12.2 18.3 30.5 50.9
750 4.8 6.4 9.5 14.3 23.8 39.7
775 3.9 5.2 7.7 11.6 19.4 32.3
800 3.1 4.2 6.3 9.4 15.6 26.1
816 2.6 3.5 5.2 7.8 13.0 21.7
NOTE:

(1) Use solution annealed material only.
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Table 2-3.17 Pressure-Temperature Ratings for Group 3.17 Materials

Nominal Designation Forgings Castings Plates
29Ni-20.5Cr-3.5Cu—-2.5Mo A351 Gr. CN7M (1)
Working Pressures by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 15.9 41.4 55.2 82.7 124.1 206.8 344.7
50 15.4 40.1 53.5 80.3 120.4 200.7 334.4
100 13.5 35.3 47.1 70.6 105.9 176.5 294.2
150 12.3 32.0 42.7 64.1 96.1 160.2 267.0
200 11.3 29.4 39.1 58.7 88.1 146.8 244.7
250 10.4 27.2 36.3 54.4 81.7 136.1 226.9
300 9.7 25.4 33.8 50.8 76.1 126.9 2115
325 9.3 24.4 32.6 48.8 73.3 122.1 203.5
NOTE:

(1) Use solution annealed material only.

Table 2-3.19 Pressure-Temperature Ratings for Group 3.19 Materials

Nominal Designation

Forgings

Castings

Plates

57Ni-22Cr-14W-2Mo-La

B564 Gr. NO6230

B435 Gr. N06230

Working Pressures by Class, bar

Class

Temp., °C 150 300 400 600 900 1500 2500
-29 to 38 20.0 51.7 68.9 103.4 155.1 258.6 430.9
50 19.5 51.7 68.9 103.4 155.1 258.6 430.9
100 17.7 51.5 68.7 103.0 154.6 257.6 429.4
150 15.8 50.3 66.8 100.3 150.6 250.8 418.2
200 13.8 48.6 64.8 97.2 145.8 243.4 405.4
250 12.1 46.3 61.7 92.7 139.0 231.8 386.2
300 10.2 42.9 57.0 85.7 128.6 214.4 357.1
325 9.3 414 55.0 82.6 124.0 206.6 344.3
350 8.4 40.3 53.6 80.4 120.7 201.1 335.3
375 7.4 38.9 51.6 77.6 116.5 194.1 323.2
400 6.5 36.5 48.9 73.3 109.8 183.1 304.9
425 5v5 35.2 46.5 70.0 105.1 175.1 291.6
450 4.6 33.7 45.1 67.7 101.4 169.0 281.8
475 3.7 31.7 42.3 63.4 95.1 158.2 263.9
500. 2.8 28.2 37.6 56.5 84.7 140.9 235.0
538 1.4 25.2 33.4 50.0 75.2 125.5 208.9
550 1.4 25.0 33.3 49.8 74.8 124.9 208.0
575 1.4 24.0 31.9 47.9 71.8 119.7 199.5
600 1.4 21.6 28.6 42.9 64.2 107.0 178.5
625 1.4 18.3 24.3 36.6 54.9 91.2 152.0
650 1.4 14.1 18.9 28.1 42.5 70.7 117.7
675 1.4 12.4 16.9 25.2 37.6 62.7 104.5
700 1.4 10.1 13.4 20.0 29.8 49.7 83.0
725 1.4 7.9 10.5 15.4 23.2 38.6 64.4
750 1.4 5.9 7.9 11.5 17.6 29.6 49.1
775 1.4 4.6 6.2 9.0 13.7 22.8 38.0
800 1.4 3.5 4.8 7.0 10.5 17.4 29.2
816 1.4 2.8 3.8 5.9 8.6 14.1 23.8
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Table 3 Permissible Imperfections in Flange Facing Finish for Raised Face

and Large Male and Female Flanges

Maximum Radial Projection of Imperfections Maximum Depth and’Radial Projection of
That Are No Deeper Than the Bottom of the Imperfections That-Are Deeper Than the
NPS Serrations, mm Bottom of<the Serrations, mm
Vs 3.0 1.5
Y, 3.0 1.5
1 3.0 1.5
1Y, 3.0 1.5
1% 3.0 1.5
2 3.0 1.5
2Y 3.0 1.5
3 4.5 1.5
3% 6.0 3.0
4 6.0 3.0
5 6.0 3.0
6 6.0 3.0
8 8.0 4.5
10 8.0 4.5
12 8.0 4.5
14 8.0 4.5
16 10.0 4.5
18 12.0 6.0
20 12.0 6.0
24 12.0 6.0

GENERAL NOTE:

For permissible imperfections in inch units, refer to Mandatory Appendix Il, Table II-3.
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(13) Table 5 Dimensions of Ring-Joint Facings (All Pressure Rating Classes)

\

Z

N

IS0, 557,

N
\\§‘

Approximate distance
between flanges

Kmin

P —bl E [Note (1)]

i—

—f

R
1 2 3 4 5 6 7 8 9 10 11 12
Nominal Size Groove Dimensions

Radius
Class Class 400 Class 900 Class Class Pitch at

150 Class 300 NPS Class 600 NPS 1500 2500 Groove  Diameter, Depth, E.~ Width, pttom,
NPS NPS [Note (2)] NPS [Note (3)] NPS NPS  Number P [Notel(1)] F R
A ... Y .. R11 34.14 5.54 7.14 0.8
... ... ... A . 12 39.67 6.35 8.74 0.8
VA ... A .. Y 13 42.88 6.35 8.74 0.8
e A 14 4145 6.35 8.74 0.8
1 15 47.63 6.35 8.74 0.8
. 1 1 1 A 16 50.80 6.35 8.74 0.8
1Y, 17 57.15 6.35 8.74 0.8
.. 1Y, .. 1Y, 1Y, 1 18 60.33 6.35 8.74 0.8
1Y, .. .. ... .. 19 65.07 6.35 8.74 0.8
. 1Y, . 1Y, 1Y, v 20 68.27 6.35 8.74 0.8
- 1Y, 21 72.23 7.92 11.91 0.8
2 o .. 22 82.55 6.35 8.74 0.8
2 2 <\ 1Y, 23 82.55 7.92 11.91 0.8
. 2 . 24 95.25 7.92 11.91 0.8
2Y, . . 25 101.60 6.35 8.74 0.8
2Y o 2Y, ... 2 26 101.60 7.92 11.91 0.8
... . 2Y ... 27 107.95 7.92 11.91 0.8
. .. 2Y, 28 111.13 9.53 13.49 1.5
3 ... .. ... 29 114.30 6.35 8.74 0.8
[Note (4)] [Note (4] 30 117.48 7.92 11.91 0.8
3 [Note (4)] 3 [Note~(4)] 3 ... 31 123.83 7.92 11.91 0.8
. J. 3 32 127.00 9.53 13.49 1.5
3% - .. .. 33 131.78 6.35 8.74 0.8
- 3Y, ... 3Y ... 34 131.78 7.92 11.91 0.8
.. . e 3 35 136.53 7.92 11.91 0.8
4 . ). .. 36 149.23 6.35 8.74 0.8
4 4 4 4 ... 37 149.23 7.92 11.91 0.8
e 4 38 157.18 11.13 16.66 1.5
e 4 39 161.93 7.92 11.91 0.8
5 40 171.45 6.35 8.74 0.8
) b} ) ) e 41 150.98 /.92 11.91 0.8
e 5 42 190.50 12.70 19.84 1.5
6 .. 43 193.68 6.35 8.74 0.8
.. . 5 44 193.68 7.92 11.91 0.8
6 6 6 6 45 211.12 7.92 11.91 0.8
6 .. 46 211.14 9.53 13.49 1.5
. 6 47 228.60 12.70 19.84 1.5
8 ... . 48 247.65 6.35 8.74 0.8
8 8 8 8 49 269.88 7.92 11.91 0.8
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Table 5 Dimensions of Ring-Joint Facings (All Pressure Rating Classes) (Cont’d)
13 14 15 16 17 18 19 20 21 22 23 24
Diameter of Raised Portion, K Approximate Distance Between Flanges
Class
300
Class 400 Class Class Class Class Class Class Class Class Class Class
150 600 900 1500 2500 150 300 400 600 900 1500 2500
51.0 . 3 - 3 A
60.5 4
63.5 65.0 4 4 4
- 66.5 C 4
63.5 4
ce 70.0 71.5 73.0 A 4 4 4 4
73.0 4
Ce 79.5 81.0 82.5 . 4 4 4 4
82.5 4
90.5 92.0 4 e 4 4
- 102 - 3
102 . e 4 . .
108 - 114 6 5 . 3
A 124 N . 3
121 4
127 e 133 6 5 e 3
137 A 3 ce
C. 149 Ce 3
133 4
146 156 Ce 6 5 4 ce
- 168 . 3
154 A 4 -
159 e 6 5 -
168 3
171 . A 4 . c.
175 181 e 6 6 5 4 .
- 203 e 4
e 194 e 3
194 4
7T0 716 . [ [ 5 3 c.
e 241 e 4
219 e 4 .
- . 229 e e 3
241 241 6 6 5 4
248 . 3 .
A 279 e 4
273 ce . 4 . e
302 308 6 6 5 4
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(13) Table 5 Dimensions of Ring-Joint Facings (All Pressure Rating Classes) (Cont’d)
1 2 3 4 5 6 7 8 9 10 11 12
Nominal Size Groove Dimensions

Radius
Class Class 400 Class 900 Class Class Pitch Depth, E at

150 Class 300 NPS Class 600 NPS 1500 2500 Groove Diameter, [Note Width, Bottom,
NPS NPS [Note (2)] NPS [Note (3)] NPS NPS Number P (2)] F R
8 A 50 269.88 11.13 16.66 1.5
3 5T 279.40 T4.27 7301 1.5
10 52 304.80 6.35 8.74 0.8
10 10 10 10 Ce - 53 323.85 7.92 11.9% 0.8
10 . 54 323.85 11.13 16.66 1.5
10 55 342.90 17.48 30.18 2.4
12 56 381.00 6.35 8.74 0.8
12 12 12 12 - e 57 381.00 7.92 11.91 0.8
12 58 381.00 14.27 23.01 1.5
14 . . e e - A 59 396.88 6.35 8.74 0.8
12 60 406.40 17.48 33.32 2.4
14 14 14 e Ce . 61 419.10 7.92 11.91 0.8
14 e e 62 419.10 11.13 16.66 1.5
- e . e . 14 - 63 419.10 15.88 26.97 2.4
16 . A Ce e A . 64 454.03 6.35 8.74 0.8
16 16 16 . Ce A 65 469.90 7.92 11.91 0.8
16 - e 66 469.90 11.13 16.66 1.5
- . . e Ce 16 . 67 469.90 17.48 30.18 2.4
18 68 517.53 6.35 8.74 0.8
18 18 18 - - L 69 533.40 7.92 11.91 0.8
18 ce Ce 70 533.40 12.70 19.84 1.5
- A e e . 18 . 71 533.40 17.48 30.18 2.4
20 e A ce e ). . e 72 558.80 6.35 8.74 0.8
20 20 20 . Ce A 73 584.20 9.53 13.49 1.5
20 A e 74 584.20 12.70 19.84 1.5
20 e 75 584.20 17.48 33.32 2.4
24 e A . e A e 76 673.10 6.35 8.74 0.8
24 24 24 . - . 77 692.15 11.13 16.66 1.5
24 Ce e 78 692.15 15.88 26.97 2.4
24 . 79 692.15 20.62 36.53 2.4
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Table 5 Dimensions of Ring-Joint Facings (All Pressure Rating Classes) (Cont’d) (13)
13 14 15 16 17 18 19 20 21 22 23 24
Diameter of Raised Portion, K Approximate Distance Between Flanges
Class
300
Class 400 Class Class Class Class Class Class Class Class Class Class
150 600 900 1500 2500 150 300 400 600 900 1500 2500
318 A 4 ..
e 340 - 5
330 4
356 362 6 6 5 4
371 - 4 .
425 6
406 4
413 419 6 6 5 4
R 438 Ce 5
425 . 3 -
495 8
457 6 6 5
467 A 4 A
Ce 489 Ce 6
483 3
508 e e e e 6 6 5
524 A 4 e
. 546 - 8
546 3
575 6 6 5
594 5
. 613 L 8
597 3
635 6 6 5
648 e 5 .
673 10
711 3
749 6 6 6
772 o 6 ce.
794 11
GENERAL NOTES:
(@) Dimensions are in millimeters. For dimensions in inch units, refer to Table II-5 of Mandatory Appendix II.
(b) For facing requirements<for flanges and flanged fitting, see para. 6.4.1 and Fig. 6.
(c) Fdr facing requirements for lapped joints, see para. 6.4.3 and Fig. 6.
(d) Sde para. 4.2.7 for-marking requirements.
NOTES:
(1) THe height.of the raised portion is equal to the depth of the groove dimension, E, but is not subjected to the tolerances for|E. Former
full-face”Contour may be used.
(2) Ude ©ass 600 sizes NPS ¥, to NPS 3% for Class 400.

(3) Use Class 1500 in sizes NPS 4, to NPS 2% for Class 900.

(4) For ring joints with lapped flanges in Classes 300 and 600, ring and groove number R30 is used instead of R31.

TOLERANCES:
E (depth) +0.40, —0.00

F o (wi
P (pi
R (ra

dth) £0.20
tch diameter) £0.13
dius at bottom)

R<2+0.8,-0.00
R>2+0.8
23 deg (angle) + Y, deg
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Table 6 Reducing Threaded and Slip-On Pipe Flanges for Classes 150 Through 2500

«—— Note (1) ——>
Note (2 Note (1)
| r @) V Note (2)
I | — g v {
Note-(3) : f IS 7
3 Iy } 7 —= %Il /"
Threaded Note (3)—
Blind Flange
r—X[Note (1)14>‘
V/ % |
Slip-On Welding
1 2 3 4 5 6
Smallest Size Smallest Size Smalles} Size
of Reducing of Reducing of Redycing
Outlet Outlet Outlet
Nominal Requiring Hub Nominal Requiring‘Hub Nominal Requiring Hub
Pipe Size Flanges Pipe Size Flaniges Pipe Size Flanges
[Note (4)] [Note (1)] [Note (4)] [Note (1)] [Note (4)] [Note (1)]
NPS NPS NPS NPS NPS NP4
1 Y 3Y, 1Y, 12 3}
1Y, Y 4 1Y, 14 3!
1Y, Y, 5 1Y, 16 4
2 1 6 2Y 18 4
2Y, 1Y, 8 3 20 4
3 1Y, 10 3% 24 4

GENERAL NPTE: Dimensions are in millimeters, For dimensions in inches, refer to Mandatory Appendix Il, Table II-6.

NOTES:

(1) The hub dimensions shall be at least.as large as those of the standard flanges of the size to which the reduction is being machiped,
except flanges reducing to a size smaller than those of Columns 2, 4, and 6 may be made from blind flanges (see Example).

(2) Class 1p0 flanges do not have.a counterbore. Class 300 and higher pressure flanges will have depth of counterbore Q of 7 mm fpr
NPS 2 gind smaller tapping,atd 9.50 mm for NPS 2 and larger. The diameter Q of counterbore is the same as that given in the[tables
of thregded flanges forthe, corresponding tapping.

(3) Minimym length of effective threads shall be at least equal dimension T of the corresponding pressure class threaded flange as $hown
in tablds but does’ not necessarily extend for the face of the flange. For thread of threaded flanges, see para. 6.9.

(4) For method of designating reducing threaded and reducing slip-on flanges, see para. 3.3 and Examples below.

EXAMPLES:

(1) The siz designation is NPS 6 X 2, — Class 300 reducing threaded flange. This flange has the following dimensions:

NPS 77 —=Taper pipe thread Tapping (ASME BT-20.1)
320 mm = diameter of regular NPS 6 Class 300 threaded flange
35 mm = thickness of regular NPS 6 Class 300 threaded flange
178 mm = diameter of hub for regular NPS 5 Class 300 threaded flange. Hub diameter may be one size small to reduce machin-

ing. In this example, a hub diameter of NPS 2% would be the smallest acceptable.

15.5 mm = height of hub for regular NPS 5 Class 300 threaded flange
(2) The size de5|gnat|0n is NPS 6 x 2 — Class 300 reducing threaded flange. Use regular NPS 6 Class 300 blind flange tapped with NPS 2

taper p

ipe thread (ASME B1.20.1).

70

Copyright © 2013 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME.



https://asmenormdoc.com/api2/?name=ASME B16.5 2013.pdf

ASME B16.5-2013

Table 7 Templates for Drilling Class 150 Pipe Flanges and Flanged Fittings (13)
1 L |
| |
N il
o fnOnoon
w
. N Machine Bolt With Nuts
| |
[ I [ ‘ L ‘
IGROD000DDODD0ImeOL
Flange \L 5
Point height [Note (1)]
Stud Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bolt$,
L
[Note (4)]
Outside Drilling [Notes (2), (3)] S’t\‘ud Bolts Mgcl:ine
Nominpal Diameter Diameter Diameter [Note (1)] olts
Pipe of of Bolt of Bolt Number Diameter 2-mm 2-mm
Sizd, Flange, Circle, Holes, of of Bolts, Raised Ring Raised
NPY 0 w in. Bolts in. Face Joint Face
Y 90 60.3 A 4 A 55 .. 50
A 100 69.9 A 4 A 65 .. 50
1 110 79.4 A 4 % 65 75 55
1Y 115 88.9 A 4 % 70 85 55
1Y 125 98.4 bA 4 % 70 85 65
2 150 120.7 A 4 A 85 95 70
2Y 180 139.7 VA 4 A 90 100 75
3 190 152.4 VA 4 A 90 100 75
3Y 215 177.8 A 8 A 90 100 75
4 230 190:5 VA 8 A 90 100 75
5 255 215.9 A 8 VA 95 110 85
6 280 241.3 /A 8 VA 100 115 85
8 345 298.5 A 8 VA 110 120 90
10 405 362.0 1 12 A 115 125 100
12 485 431.8 1 12 A 120 135 100
14 535 476.3 1Y% 12 1 135 145 115
16 595 539.8 1% 16 1 135 145 115
18 635 577.9 1Y, 16 1% 145 160 125
20 700 635.0 1Y, 20 1% 160 170 140
24 815 749.3 1% 20 1Y, 170 185 150

GENERAL NOTES:

(@) Dimensions of Table 7 are in millimeters, except for diameters of bolts and bolt holes, which are in inch units. For dimensions in inch
units, refer to Mandatory Appendix I, Table II-7.

(b) For other dimensions, see Tables 8 and 9.

NOTES:

(1) The length of the stud bolt does not include the height of the points (see para. 6.10.2).

(2) For flange bolt holes, see para. 6.5.

(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 10 Templates for Drilling Class 300 Pipe Flanges and Flanged Fittings

L |
' |
I0DDEEED DI
0 —
W B
! N Machine Bolt With Nuts
| |
[ i [ I L ‘
[0 e 0000000000 M0
Flange \L 9
Point height [Note (1)]
Stud Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts,
L
Drilling [Notes (2), (3)] [Note (4)]
Outside S:lud Bolts Mgcllﬂne
Nominal Diameter Diameter Diameter [Note (1)] _Ppo ts
Pipe of of Bolt of Bolt Number Diameter 2-mm -mm
Size, Flange, Circle, Holes, of of Bolts, Raised Ring Raised
NPS (0] w in. Bolts in. Face Joint Face
A 95 66.7 A 4 Y 65 75 55
A 115 82.6 A 4 s 75 90 65
1 125 88.9 VA 4 A 75 90 65
1Y, 135 98.4 A 4 A 85 95 70
1% 155 114.3 A 4 A 90 100 75
2 165 127.0 A 8 A 90 100 75
2% 190 149.2 e 8 A 100 115 85
3 210 168.3 /A 8 A 110 120 90
3%, 230 184.2 A 8 A 110 125 95
4 255 200.0 A 8 A 115 125 95
5 280 235(0 A 8 A 120 135 110
6 320 2699 A 12 A 120 140 110
8 380 330.2 1 12 A 140 150 120
10 445 387.4 1Y% 16 1 160 170 140
12 520 450.8 1Y, 16 1% 170 185 145
14 585 514.4 1Y, 20 1% 180 190 160
16 650 571.5 1% 20 1Y, 190 205 165
18 710 628.6 1% 24 1Y, 195 210 170
20 775 685.8 1% 24 1Y, 205 220 185
24 915 812.8 1% 24 1Y, 230 255 205

GENERAL NOTES:

(@) Dimensions of Table 10 are in millimeters, except for diameters of bolts and bolt holes, which are in inch units. For dimensions in inch
units, refer to Mandatory Appendix Il, Table 1I-10.
(b) For other dimensions, see Tables 11 and 12.

NOTES:

(1) Length of stud bolt does not include the height of the points (see para. 6.10.2).

(2) For flange bolt holes, see para. 6.5.

(3) For spot facing, see para 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 13 Templates for Drilling Class 400 Pipe Flanges

(0]
w
N\ ' | - |
| WAS —
| N
| | | U O] I
S
I B A & \ Point height [Note (1)]
Flange Stud Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts,
L
Drilling [Notes (2), (3)] [Notes (1), (4)]
Nominal Outside Diameter Diameter Male and
Pipe Diameter of Bolt of Bolt Number Diameter 7-mm Female/
Size, of Flange, Circle, Holes, of of Bolts; Raised Tongue Ring
NPS 0 w in. Bolts in: Face and Groove Joint
Y
A
1
1%
1Y% Use Class 600_dimensions in these sizes
2
2%
3
3%
4 255 200.0 1 8 A 140 135 140
5 280 235.0 1 8 A 145 135 145
6 320 269.9 1 12 A 150 145 150
8 380 330.0 11/3 12 1 170 165 170
10 445 387.4 1Y, 16 1% 190 185 190
12 520 450.8, 13/3 16 1Y, 205 195 205
14 585 5444 1% 20 1Y, 210 205 210
16 650 571.5 1 1/2 20 13/8 220 215 220
18 710 628.6 1Y%, 24 1% 230 220 230
20 775 685.8 1% 24 1Y 240 235 250
24 915 812.8 1% 24 1%/, 265 260 280
GENERAL NPTES:
(@) DimendionstefyTable 13 are in millimeters, except for the diameter of bolts and bolt holes, which are in inch units. For dimensior|s in
inch unfitsy fefer to Mandatory Appendix Il, Table II-13.

(b) For other dimensions, see lable 14.

NOTES:

(1) The length of the stud bolt does not include the height of the points. See para. 6.10.2.

(2) For flange bolt holes, see para. 6.5.

(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 14 Dimensions of Class 400 Flanges

XINote (1)] X [Note (1)]
oy s
I
S
7 Ju )Y 7 Ny
' |

il

< —3H

—_— ——

(0] o |
Threaded Slip-On Welding
X [Note (1)]
B
7
U 1 O )k
| |
| 0 |
Lapped
| X
|<—Ah—>|
| o |
! ! B | Y
t; / t
L J | J |
Blind | 0 |
Welding Neck
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Hub Diam. Minimum Corner
Beginning Thread Bore
Outside  Min. of Chamfer b Y Th h Hub Length B Radius of [ Minimum
Nom. Diam. Thickness Diam. Welding engt rough fu Threaded ore Lapped (ounterbore
Pipe of of of Neck, Threaded/ Welding Flange, Min. Min. Welding Flange Threaded
Size,| Flange, Flange, Hub, Ap Slip-On, Lapped, Neck, T Slip-On, Lapped, Neck, and Pipe, Flange,
NPS 0 t X [Note (2)] Y Y Y [Note (3)] B B B r Q
i
%
1
1
11;“ Use Class 600 dimensions in these sizes [Note (4)]
2
2
2%
3
3%
4 255 35.0 146 114.3 51 51 89 37 116.1 116.8 Note (5) 11 117.6
5 280 38.1 178 141.3 54 54 102 43 143.8 144.5  Note (5) 11 144.4
6 320 41.3 206 168.3 57 57 103 46 170.7 171.4 Note (5) 13 171.4
8 380 47.7 260 219.1 68 68 117 51 221.5 222.2 Note (5) 13 222.2
10 445 54.0 321 273.0 73 102 124 56 276.2 277.4 Note (5) 13 276.2
12 520 57.2 375 323.8 79 108 137 61 327.0 328.2 Note (5) 13 328.6
14 585 60.4 425 355.6 84 117 149 64 359.2 360.2 Note (5) 13 360.4
16 650 63.5 483 406.4 94 127 152 69 410.5 411.2  Note (5) 13 411.2
18 710 66.7 533 457.0 98 137 165 70 461.8 462.3 Note (5) 13 462.0
20 775 69.9 587 508.0 102 146 168 74 513.1 514.4  Note (5) 13 512.8
24 915 76.2 702 610.0 114 159 175 83 616.0 616.0 Note (5) 13 614.4
89
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Table 14 Dimensions of Class 400 Flanges (Cont’d)

GENERAL NOTES:
Dimensions of Table 14 are in millimeters, except for the diameter of bolts and bolt holes, which are in inch units. For dimensions in inch units, refer to
Mandatory Appendix Il, Table II-7.

For tolerances, see section 7.

For facings, see para. 6.4.

For flange bolt holes, see para. 6.5 and Table 13.

(@

(b)
©
(d
(e)
®
®
(h)

NOTES:

())

@
€)
O]
)

For spot
For redu
Blind fla
For redu

facing, see para 6.6.
cing threaded and slip-on flanges, see Table 6.
nges may be made with or without hubs at the manufacturer’s option.

FINg Welding Neck 1anges, See para 6.8.

This dimlension is for the large end of the hub, which may be straight or tapered. Taper shall not exceed 7 deg on threaded, slip-on, socket-welding|
lapped flanges. This dimension is defined as the diameter at the intersection between the hub taper and back face of the flange.

For weld|

ng end bevel, see para. 6.7.

For thredd of threaded flanges, see para. 6.9.

Socket

elding flanges may be provided in NPS ¥, through NPS 2%, using Class 600 dimensions.

To be specified by the Purchaser.
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Table 15 Templates for Drilling Class 600 Pipe Flanges and Flanged Fittings

0]

w

S

/] —
\ ! IIGROD0R0DDODD0 ML
N W — -
~—— Point height [Note (1)]
Flange Stud Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts|
L
Drilling [Notes (2), (3)] [Notes (1), (4)]
Nominpal Outside Diameter Diameter Male and
Pipe Diameter of Bolt of Bolt Number Diameter 7-mm Female/
Sizq, of Flange, Circle, Holes, of of-Bolts, Raised Tongue Ring
NP§ 0 w in. Bolts in. Face and Groove Joint
Y 95 66.7 A 4 Y 75 70 75
A 115 82.6 A 4 A 90 85 90
1 125 88.9 A 4 A 90 85 90
1Y 135 98.4 A 4 A 95 90 95
1Y) 155 114.3 A 4 A 110 100 110
2 165 127.0 VA 8 A 110 100 110
2Y 190 149.2 % 8 VA 120 115 120
3 210 168.3 A 8 A 125 120 125
3Y 230 184.2 1 8 /A 140 135 140
4 275 215.9 1 8 A 145 140 145
5 330 266.7 1Y, 8 1 165 160 165
6 355 292.1 1Y% 12 1 170 165 170
8 420 34902 1Y, 12 1Y% 190 185 195
10 510 431)8 1% 16 1Y, 215 210 215
12 560 489.0 1% 20 1Y, 220 215 220
14 605 527.0 1Y, 20 1% 235 230 235
16 685 603.2 1% 20 1Y, 255 250 255
18 745 654.0 1%, 20 1% 275 265 275
20 815 723.9 1%, 24 1% 285 280 290
24 940 838.2 2 24 1% 330 325 335
GENERAL NOTES:
(@) Dimenéiens of Table 15 are in millimeters, except for the diameters of the bolts and bolt holes, which are expressed in incH units. For
dimensions in inch units, refer to Mandatory Appendix Il, Table II-15.

(b) Forother dimMensions, See Tabte 16.

NOTES:

(1) The length of the stud bolt does not include the height of the points (see para 6.10.2).
(2) For flange bolt holes, see para. 6.5.
(3) For spot facing, see para 6.6.

(4) Bolt lengths not shown in the table may be in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 17 Templates for Drilling Class 900 Pipe Flanges and Flanged Fittings
o}

w

\ _

- . - /@R I0000000000 e O

AN S A N -
~—— Point height [Note (1)]
Flange Stud Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts,
L
Nominal Outside Drilling [Notes (2), (3)] [Notes (1), (4)]
Pipe Diameter Diameter of Diameter of
Size, of Flange, Bolt Circle, Bolt Holes, Number of Diameter of 7-mm Male and Female/
NPS o w in. Bolts Bolts, in. Raised Face  Tongue and Groove Ring Joint
i
%
1
Use Class 1500 dimensiohé ‘in these sizes
1%
1%
2
2%
3 240 190.5 1 8 A 145 140 45
4 290 235.0 1Y, 8 1Y% 170 165 70
5 350 279.4 1% 8 1Y, 190 185 90
6 380 317.5 1Y, 12 1Y% 190 185 95
8 470 393.7 1% 12 1% 220 215 20
10 545 469.9 1Y, 16 1% 235 230 35
12 610 533.4 1Y, 20 1% 255 250 55
14 640 558.8 1% 20 1Y, 275 265 80
16 705 616.0 1%, 20 1% 285 280 90
18 785 685.8 2 20 17/8 325 320 35
20 855 749.3 2% 20 2 350 345 60
24 1,040 901.7 2% 20 2Y, 440 430 455
GENERAL NPTES:
(@) Dimendions,ef\Table 17 are in millimeters, except for diameters of bolts and bolt holes, which are in inch units. For dimensions ip inch
units, refer.fo-Mandatory Appendix Il, Table 1I-17.
(b) For othérdimensions_see Tahles 18 and 19
NOTES:
(1) The length of the stud bolt does not include the height of the points (see para 6.10.2).
(2) For flange bolt holes, see para. 6.5.

(3) For spot facing, see para. 6.6.
(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 18 Dimensions of Class 900 Flanges
X [Note (1)] X [Note (1)]
s — [~— 85—
g : y\ 7 B
>3 x
: T tr |V & |Y
/ji Y f
2 I | 4 T | —
0 | 0 |
Threaded Slip-On Welding
X [Note (1)]
B
7
U 1 Uk
| |
| 0 |
Lapped
| X
I‘—Ah—’l
| o |
I | B Y
\- —
ty / ty
L J | J |
Blind | 0 |
Welding Neck
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Hub Diam. Minimum Corner
Beginning Thread Bore
Outside of Chamfer Length Radius of Minimum
Nom. | Diam. Min. Diam. Welding Length Through Hub Threaded Bore Lapped  (ounterbore
Pipe of Thickness of Neck, Threaded/ Welding Flange, Min. Min. Welding Flange Threaded
Size, | Flange, of Flange, Hub, Ap Slip-On, Lapped, Neck, T Slip-On, Lapped, Neck, and Pipe, Flange,
NPS o tr X [Note (2)] Y Y Y [Note (3)] B B B r Q
i
VA
1
1Y, Use Class 1500 dimensions in these sizes [Note (4)]
1%
2
2%
3 240 38:1 127 88.9 54 54 102 42 90.7 91.4  Note (5) 10 92.2
4 290 44.5 159 114.3 70 70 114 48 116.1 116.8 Note (5) 11 117.6
5 350 50.8 190 141.3 79 79 127 54 143.8 144.4  Note (5) 11 144.4
6 380 55.6 235 168.3 86 86 140 58 170.7 171.4  Note (5) 13 171.4
8 470 63.5 298 219.1 102 114 162 64 221.5 222.2 Note (5) 13 222.2
10 545 69.9 368 273.0 108 127 184 72 276.2 277.4  Note (5) 13 276.2
12 610 79.4 419 323.8 117 143 200 77 327.0 328.2 Note (5) 13 328.6
14 640 85.8 451 355.6 130 156 213 83 359.2 360.2  Note (5) 13 360.4
16 705 88.9 508 406.4 133 165 216 86 410.5 411.2  Note (5) 13 411.2
18 785 101.6 565 457.0 152 190 229 89 461.8 462.3  Note (5) 13 462.0
20 855 108.0 622 508.0 159 210 248 93 513.1 514.4  Note (5) 13 512.8
24 1,040 139.7 749 610.0 203 267 292 102 616.0 616.0 Note (5) 13 614.4
95
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Table 18 Dimensions of Class 900 Flanges (Cont’d)

GENERAL NOTES:

(@) Dimensions of Table 18 are in millimeters. For dimensions in inch units, refer to Mandatory Appendix II, Table 1I-18.

(b) For tolerances, see section 7.

(c) For facings, see para. 6.4.

(d) For flange bolt holes, see para. 6.5 and Table 17.

(e) For spot facing, see para 6.6.

(f)  For reducing threaded and slip-on flanges, see Table 6.

(g) Blind flanges may be made with or without hubs at the manufacturer’s option.

(h) For reducing welding neck flanges, see para. 6.8.

NOTES:

(1) This dimension is for the large end of the hub, which may be straight or tapered. Taper shall not exceed 7 deg on threaded, slip-on, socket-welding
lapped flanges. This dimension is defined as the diameter at the intersection between the hub taper and back face of the flange.

(2) For welding end bevel, see para. 6.7.

(3) For thredd of threaded flanges, see para. 6.9.

(4) Socket Welding flanges may be provided in NPS Y, through NPS 2%, using Class 1500 dimensions.

(5) To be specified by the Purchaser.
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Table 19 Templates for Drilling Class 1500 Pipe Flanges

(0]
w
L
I\
i N
— ! i Il GRO000Eo0Dn0mwIE
S——\/ &
~—— Point height [Note (1)]
Flange Stud Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts,
L
Outside Drilling [Notes (2), (3)] [Notes (1), (4)]
Nomipal Diameter Diameter of Diameter of Diameter of
Pipe Yize, of Flange, Bolt Circle, Bolt Holes, Number of Bolts; 7-mm Male and Female/
NP3 (0] w in. Bolts in) Raised Face Tongue and Groove| Ring Joint
A 120 82.6 A 4 A 110 100 110
v 130 88.9 s 4 VA 115 110 115
1 150 101.6 1 4 % 125 120 125
1} 160 111.1 1 4 A 125 120 125
1} 180 123.8 1Y, 4 1 140 135 140
2 215 165.1 1 8 A 145 140 145
23 245 190.5 1Y, 8 1 160 150 160
3 265 203.2 1Y, 8 1% 180 170 180
4 310 241.3 134 8 1Y, 195 190 195
5 375 292.1 A 8 1Y, 250 240 250
6 395 317.5 1Y, 12 1% 260 255 265
8 485 393.7 1%, 12 1% 290 285 300
10 585 482.6 2 12 1% 335 330 345
12 675 571.5 2% 16 2 375 370 385
14 750 635:0 2% 16 2Y, 405 400 425
16 825 704.8 2% 16 2Y, 445 440 470
18 915 774.7 2% 16 2%, 495 490 525
20 985 831.8 3% 16 3 540 535 565
24 1170 990.6 3% 16 3Y, 615 610 650
GENERAL NOTES?
(@) Dimensionsof Table 19 are in millimeters, except for the diameters of the bolts and bolt holes, which are in inch units. For|dimensions

n|inchCunits, refer to Mandatory Appendix Il, Table [I-19.
(b) For other dimensions, see Table 20.

NOTES:

(1) The length of the stud bolt does not include the height of the points (see para. 6.10.2).

(2) For flange bolt holes, see para. 6.5.

(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table 21 Templates for Drilling Class 2500 Pipe Flanges

[0
4%
SEE | L |
- ! — Il GRI0OOOEEEDn ML
S Point height [Note (1)]
Flange Stud Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts,
L
Outside Drilling [Notes (2), (3)] [Notes (1), (4)]
Nominal Diameter Diameter of Diameter of Diameter 7-mm
Pipe Size, of Flange, Bolt Circle, Bolt Holes, Number of of ,Bolts, Raised Male and Female/
NPS (0] w in. Bolts in. Face Tongue and Groove Ring Joint
Yy 135 88.9 A 4 % 120 115 20
A 140 95.2 A 4 A 125 120 25
1 160 108.0 1 4 A 140 135 40
1Y, 185 130.2 1% 4 1 150 145 50
1Y, 205 146.0 1Y, 4 1% 170 165 70
2 235 171.4 1% 8 1 180 170 80
2Y 265 196.8 1Y, 8 1Y% 195 190 05
3 305 228.6 1% 8 1Y, 220 215 30
4 355 273.0 15/8 8 1Y, 255 250 60
5 420 323.8 17 8 1%, 300 290 10
6 485 368.3 2% 8 2 345 335 55
550 438.2 21/8 12 2 380 375 95
10 675 5398 2% 12 2Y, 490 485 10
12 760 619:1 2% 12 2%/, 540 535 60
GENERAL NPTES:
(@) Dimendions of Table 24 are in millimeters, except for the diameters of the bolts and bolt holes, which are in inch units. For dimepsions
in inch |units, refer te-Mandatory Appendix Il, Table 1I-21.
(b) For othgr dimengiofis, see Table 22.
NOTES:
(1) The length. of the stud bolt does not include the height of the points (see para. 6.10.2).
(2) For flanige bolt holes, see para, 6.5
(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined with Nonmandatory Appendix C (see para. 6.10.2).
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Table 22 Dimensions of Class 2500 Flanges

X [Note (1)]—> X[Note (1)]
f«—Q TB
774 | )

—
J _V% rl

B Tl

(0] 6}
Threaded Lapped
{NPS/5to 215 Oniy)
| X
|<—Ah—>|
| o |
I I B X 4
tf ] tf
1 I | | I | -
Blind | 0, |
Welding Neck
1 2 3 4 5 6 7 8 9 10 11 12 13
Corner
Hub Diam. Minimum Bore
Beginning Thread Radius of
Outside of Chamfer L h Th h Hub Length B Lapped Minimum
Nom. Diam. Min. Welding engt rough fiu Threaded ore Flange  Cpunterbore
Pipe of Thickness Diam. Neck, Welding  Flange, Min.  Welding and Threaded
Size,| Flange, of Flange, of Hub, Ap Threaded, Lappéed, Neck, T Lapped, Neck, Pipe, Flange,
NPS 0 te X [Note (2)] Y Y Y [Note (3)] B B r Q
Y 135 30.2 43 21.3 40 40 73 29 22.9 Note (4) 3 23.6
3/4 140 31.8 51 26.7 43 43 79 32 28.2 Note (4) 3 29.0
1 160 35.0 57 33.4 48 48 89 35 34.9 Note (4) 3 35.8
11/,, 185 38.1 73 42.2 52 52 95 39 43.7  Note (4) 5 44.4
1% 205 44.5 79 48.3 60 60 111 45 50.0 Note (4) 6 50.6
2 235 50.9 95 60,3 70 70 127 51 62.5 Note (4) 8 63.5
21/2 265 57.2 114 73.0 79 79 143 58 75.4  Note (4) 8 76.2
3 305 66.7 133 88.9 92 168 91.4  Note (4) 10
4 355 76.2 165 114.3 108 190 116.8  Note (4) 11
5 420 92.1 203 141.3 130 229 144.4  Note (4) 11
6 485 108.0 235 168.3 152 273 171.4  Note (4) 13
8 550 127.0 305 219.1 178 318 222.2 Note (4) 13
10 675 165:1 375 273.0 229 419 277.4  Note (4) 13
12 760 184.2 441 323.8 254 464 328.2 Note (4) 13
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(13) Table 22 Dimensions of Class 2500 Flanges (Cont’d)

GENERAL NOTES:

(@) Dimensions of Table 22 are in millimeters, except for the diameter of the bolts and bolt holes, which are in inch units. For dimensions
in inch units, refer to Mandatory Appendix Il, Table 11-22.

(b) For tolerances, see section 7.

(c) For facings, see para. 6.4.

(d) For flange bolt holes, see para. 6.5 and Table 21.

(e) For spot facing, see para 6.6.

(f) For reducing threaded and slip-on flanges, see Table 6.

(g) Blind flpmgesTmay be Tmade with or without Tubsat the manufacturer's optiomn.

(h) For redficing welding neck flanges, see para 6.8.

NOTES:

(1) This dimension is for the large end of the hub, which may be straight or tapered. Taper shall not exceed 7 deg on threaded and
lapped|flanges. This dimension is defined as the diameter at the intersection between the hub taper and back face of the flange

(2) For welfling end bevel, see para. 6.7.

(3) For thrdad of threaded flanges, see para. 6.9.

(4) To be specified by the Purchaser.
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MANDATORY APPENDIX |
THREADING OF PIPE FOR AMERICAN
NATIONAL STANDARD THREADED FLANGES

The length of external taper threads in ASME B1.20.1
is sufficient to provide a satisfactory joint when assem-

bled

with corresponding internal taper threads in cou-

plings and fittings. In this Standard, the length of

inter

hal thread in Classes 150, 300, and 400 flanges also

conf@grms to ASME B1.20.1.

In

Class 600 and higher rated flanges, the length

throfigh the hub may exceed the length for internal
threads in ASME B1.20.1. Where this occurs, the
exterlded length of internal threads follows the taper of

the s

andard taper threads. Therefore, the diameters of

the gxtra threads are smaller than those shown in

AS

B1.20.1.

Wihen threaded flanges conforming to this Standard

are
that

sembled with threaded-end pipe, it is intended
e end of the pipe be reasonably close to the mating

surface of the flange. To meet this intent, the following

requirements are imposed on the mating pipe
nal thread:

and exter-

(a) Pipe to be threaded into flanges“of Cldss 600 or
higher rating shall be Schedule(80.0r heavigr in wall

thickness.
(b) The length of external eftective thread o
end shall be greater thanspecified in ASM

h the pipe
H B1.20.1.

When tested with thesstandard ring gage, the| pipe end
shall project beyond:-the gage by the distance| specified
in Table I-1, subject to a tolerance of one thread pitch

as provided in ASME B1.20.1.

(c) The extrathreads shall continue the tapeq specified
in ASME®1.20.1, so that the pitch diameter of the thread

at the pipe end is less than specified therein.

(d)<is recommended that power equipment be used
to @ssemble threaded joints having longer thar| standard
taper threads, in order to bring the pipe engl close to

the flange face.
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Table I-1 Projection of Threaded Pipe End Through a Ring Gage

Class
150, 300, 400 Class 600 Class 900 Class 1500 Class 2500
Number Number L Number Profecti Number Profecti Number Projecti
of of Projection of rojection of rojection of rojection

NPS Turns Turns mm in. Turns mm in. Turns mm in. Turns mm in.
Y (1) 3Y, 6.4 0.25 7 12.7 0.50
A (1) 5 9.5 0.38 7 12.7  0.50

1 9] 5 TT.T OU.4%4 75 6.5 | 0.65
1Y, (1) 5 11.1  0.44 7Y 16.5)| 0.65
1Y, (@) 5 111 0.44 7V 165 | 0.65
2 ® Ce 11.1 5 11.1  0.44 7% 16.5 | 0.65
21/2 5 15.9 0.62 8 25.4 | 1.00
3 1 3.2 0.12 3 9.5 0.38
3Y, 1 3.2 0.12

4 (@) 1% 4.8 0.19 3% 111 0.44

5 (@) 1% 4.8 0.19 3% 111 0.44

6 (1) 1Y% 4.8 0.19 3Y, 11.1  0.44

8 1) 2 6.4 0.25 4 12.7 0.50

10 1) 3 9.5 0.38 5 15.9 0.62

12 1) 3 9.5 0.38 5 15.9 0.62

14 1) 3 9.5 0.38 6 19.0 0.75

16 1) 3 9.5 0.38 6 19.0 0«75

18 (6))] 3 9.5 0.38 6 19.0 (0.75

20 1) 3 9.5 0.38 6 190\~ 0.75

24 @ 3 9.5 0.38 6 19.0 0.75

NOTE:

(1) Use tager pipe thread per ASME B1.20.1 for these sizes.
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MANDATORY APPENDIX Il
PRESSURE-TEMPERATURE RATINGS AND DIMENSIONAL DATA
FOR CLASSES 150, 300, 400, 600, 900, 1500, AND 2500
FLANGES AND CLASSES 150 AND 300 FLANGED FITTINGS IN

The pressure-temperature ratings for the materials
listed in Table 1A and covered by this Standard are as
listed in Tables 2-1.1 through 2-3.19 and Tables 1I-2-1.1
throygh II-2-3.19 of of this Mandatory Appendix.

Taples 2-1.1 through 2-3.19 have pressure-
temperature ratings using bar units for pressure (1 bar =
100 KPa) and degrees Celsius units for temperature.

Tables II-2-1.1 through 1I-2-3.19 of this Mandatory
Appé¢ndix have coterminous pressure-temperature rat-
ings fising psi units for pressure and degrees Fahrenheit
units| for temperature.

U.S. CUSTOMARY UNITS

All tabulated pressures arergage pressur
tables and figures included irt\this Mandatory
provide dimensional data\ity U.S. Customaryj
the following:

(a) Classes 150, 300; 400, 600, 900, 1500,
flanges

(b) Classes<50 and 300 flanged fittings

bs. Other
Appendix
units for

and 2500

Nonmandatory Appendix E includes dimensional

data for Classes 400, 600, 900, 1500, and 250
fittings for information.

0 flanged
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7 mm-—- |
Large or small

/-mm raised face T [ | % | tongue face
regularly furnished R ’

[Notes (4), (B)] T+ g ‘AU_

3 1

13) Fig. 1I-6 End Flange Facings and Their Relationship to Flange Thickness and Center-to-End and
End-to-End Dimensions
AA, BB, CC, etc. AA, BB, CC, etc
[Notes (1), (2)] tes (1) (2)]
| [Notes (1), (2)]
<t ] ty |
2-mm raised face 2mm —>| < 5 mm — |<— -]
[P iakad 3—r !
A { Small female face —D’ EE;EE; !
on Classes 150 and g ) .
300, unless otherwise —| fon end of pipe) )T(
ordered
7 mm — t; —>] Note43)
—
_Lw

on Classes 400 and | — = Small L s o
. k= mall Large Sma £
hlgher,.unless E tongue tongue and k=
otherwise ordered — b large | T =7 ] hal
7 mm—] | © Large or small tongue, o
Large or small £ groove face S mm £
male face -T—T— — % 5 [Notes (4), o
[Notes (4), (5)] 5 5
sa TP § @ r—1 T ) g

Small Large KiNote (6] Y LW —

male male |~-~——— Note (3) \-Small targe Small
| groove _groove and

Large or small ! large

5mm
female face > ! ;\ | groove
[Notes (4), (5)] T T RiftSJoint —»u_| E |
™

K [Note (6)]

face
X WL =
Small Large L Note (3) T \
<

female female KINote (7] p || ——1—

Small male face 7mm | AAAAAAA | HH, JJ, KK, etc.—>]
(on end of pipe) —f_ [Notes (1), (2)] X
’ |

Note (3)

End Flange Facings
Flange Thickness and Center-to-End Dimensions
Classes 150 through 2500

—
—>| |<t[Note

8)]

t
Raised face T
\

A S— —

—>| (< t[Note (8)]

E— l4—
Ring joint ¢
f ~
ace =
K [Note (9)] *
p /_/__,__,\J

Lap Joint Stub End
Facings and Thickness
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Fig. II-6 End Flange Facings and Their Relationship to Flange Thickness and Center-to-End and (13)
End-to-End Dimensions (Cont’d)

GENERAL NOTE: Dimensions are in inches. For dimensions in millimeters, refer to Fig. 6.

NOTES:

(1) See paras. 6.2 and 6.4.

(2) See Tables II-7 through 11-22.

(3) For small male and female joints, care should be taken in the use of these dimensions to ensure that the inside diameter of the pipe
fitting is small enough to permit sufficient bearing surface to prevent crushing of the gasket (see Table II-4). This applies particularly
on_lines where the joint is made on the end of the pipe, Threaded companion flanges for small male and female joints are furnished
with plain face and are threaded with American National Standard Locknut Thread (NPSL).

(4) Sdge Table II-4 for dimensions of facings (other than ring joint) and Table 1I-5 for ring joint facing.

(5) Large male and female faces and large tongue and groove are not applicable to Class 150 because of potential dimensional| conflicts.

(6) Sde Table Il-4.

(7) S4e Table II-5.

(8) Sge para. 6.4.3.

(9) Sde para. 6.4.3.5 and Table II-5.
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han

Fig. 1I-7 Bevel for Wall Thicknesses t from 0.19 in.
to 0.88 in. Inclusive
—>10.25-in /<
min.
1:3Imax. slope_.
37.5 deg 7
+2.b deg \}/'
e 45-deg max.
Y 7 \
ty Fig. 11-8 Bevel for Wall Thicknesses t Greater 1
1 T 0.88 in.
0.06 inl £ 0.03 in
A B X —>10.25-hJ«—
min.
1:3 max. slope _
Welding Ends 10 deg * 2,6,deg — .-
(Welding Neck Flanges, No Backing Rings) 0.12 R minaradius -l//, g
37.5 deg £2.5 deg _|_\>( / 45-deg max.
A = nopminal outside diameter of pipe T ' Vl_*_
B = nofminal inside diameter of pipe [ t "L 3/ i
t = nofminal wall thickness of pipe + + 4* ’
x = digmeter of hub (see dimensional tables) T
0.06 in. + 0.03 in.T
GENERAL NPTES:
(@) Dimendions are in inches. For dimensions in millimeters, tefer A B X
to Figs.|7 and 8.
(b) See pafas. 6.7, 6.8, and 7.4 for details and tolerances; i
(c) See Figp. II-9 and 1I-10 for additional details of welding ends.
(d) When the thickness of the hub at the bevel is.greater than
that of fthe pipe to which the flange is joinéd and the addi- Welding Ends
tional thickness is provided on the outsidejdiameter, a taper (Welding Neck Flanges, No Backing Rings)
weld h3ving a slope not exceeding 1to,3 may be used, or,
alternafively, the greater outside diamieter may be tapered at A = nominal outside diameter of pipe
the samie maximum slope or lessy from a point on the welding B = nominal inside diameter of pipe
bevel equal to the outside diameter of the mating pipe. Simi- t = nominal wall thickness of pipe
larly, when the greater thickness is provided on the inside of x = diameter of hub (see dimensional tables)
the flarlge, it shall be taper-bored from the welding end at a
slope njot exceeding-1:t6 3. When flanges covered by this Stan- GENERAL NOTE: Please see Fig. Il-7 General Notes.
dard are intended for services with light wall, higher strength
pipe, the thickness of the hub at the bevel may be greater
than thpt of-the pipe to which the flange is joined. Under
these cpnditions, a single taper hub may be provided, and the
outside diameter of the hub at the base (dimension X) may
also be modified. The additional thickness may be provided

on either inside or outside or partially on each side, but the
total additional thickness shall not exceed one-half times the

nomina

| wall thickness of intended mating pipe (see Figs. 1

through 3).
(e) The hub transition from the A diameter to the X diameter shall
fall within the maximum and minimum envelope outlined by

the 1:3

max. slope and solid line.

(f) For welding end dimensions, refer to ASME B16.25.

(g) The 0.2

5-in. min. dimension applies only to the solid line

configuration.
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Fig} 119 Inside Contour for Use With Rectangular
Backing Ring
30-deg max.
\
T f A
¢ B \\ 0.12-in., 1-min. radius
i i 0.5-in. min. [Note (1)]
Welding Ends
(Welding Neck Flanges)
A = nominal outside diameter of welding end, in.
B = nominal inside diameter of pipe (-A —21), in.
C = A-0.031 - 1.75t - 0.010 in.
T = nominal wall thickness of pipe
0.031 in. = minus tolerance on outside diameterof.pipe to
ASTM A106, etc.
1.75t = 87%% of nominal wall (permitted,by ASTM A106,
etc.) multiplied by 2 to convert'into terms of
diameter
0.010 in. = plus tolerance on diamgeterC (see para. 7.5.3)
GENERAL NOTES:
(@) Dimensions are in inches¢For-dimensions in millimeters, refer
to[ Figs. 9 and 10.
(b) Sdge paras. 6.7, 6.8, ahd 7.5 for details and tolerances.
() Sqe Figs. II-7 and(1I-8*for welding end details of welding neck
flgnges.
(d) Fdr dimensions, see ASME B16.25.
NOTE:
(1) 0.p-in. depth based on use of 0.75-in.-wide backing ring.

Fig. 1I-10 Inside Contour for Use With Tape

Ring

(&

r Backing

10 deg
A

0.22-in. min.

<«<— 0O —>

Welding Ends
(Welding Neck Flanges)

nominal outside diameter of welding ef
nominal inside diameter of pipe (-A —2
A - 0.031 - 1.75t - 0.010 in.
nominal wall thickness of pipe
minus tolerance on outside diameter of
ASTM A106, etc.

87%% of nominal wall (permitted by A
etc.) multiplied by 2 to convert into terl
diameter

plus tolerance on diameter C (see para

-~ >

0.031 in.

1.75t

0.010 in.

GENERAL NOTES:

(@ Dimensions are in inches. For dimensions in millim
to Figs. 9 and 10.

(b) 0.5-in. depth based on use of 0.75-in.-wide backing

(c) See paras. 6.7, 6.8, and 7.5 for details and toleran

(d) See Figs. 1I-7 and II-8 for welding end details of we
flanges.

(e) For dimensions, see ASME B16.25.

d, in.
), in.
pipe to

BbTM A106,
ns of

7.5.3)

ters, refer

ring.
es.
ding neck
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Fig. 11-11 Thread for Connection Tapping

Fig. 11-13 Bosses for Connections

Correction Thread Length,

Size, NPS Tin. 7
3 ;
% 0.41 / / ///
% 0.53 A /
3
74 0.55 /
1 0.68 ///.
1 0.71
1
1% 0.72 Correction Minimum Boss
2 0.76 Size{ NPS Diameter, J, in.
GENERAL NPTE:  See paras. 6.12.2, 6.12.5, and 6.12.6. ?s 1.25
7 1.50
NOTE: 3/2 175
(1) In no cpse shall the effective length of thread T be less than 14 2'12
that shpwn in the table above. These lengths are equal to the 1, 2'50
effective thread length of external pipe threads 11/4 2'75
(ASME B1.20.1). 22 338

. . . GENERAL NOTE: See para. 6.12.5.
Fig.|/1I-12 Socket Welding for Connections

- A
Fig. I-14 Butt Welding for Connections
ig
L
10.06 min.
Minimum
Diameter
of Minimum
Correction Socket, Depth,
Size, NPS A, in. B, in.
- I — GENERAL NOTE: See paras. 6.12.4 and 6.12.5.
% 0.69 0.19
% 0.86 0.19
% 166 625
1 1.33 0.25
1 1.68 0.25
1% 1.92 0.25
2 2.41 0.31

GENERAL NOTE: See paras. 6.12.3, 6.12.5, and 6.12.6.
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Table 1I-2-1.1 Pressure-Temperature Ratings for Group 1.1 Materials

Nominal

Designation Forgings Castings Plates

C-Si A105 (1) A216 Gr. WCB (1) A515 Gr. 70 (1)

C-Mn-Si A350 Gr. LF2 (1) A A516 Gr, 70M1), (2)

A537(Cl,1 (4)
C-Mn-Si-V  A350 Gr. LF6 Cl. 1 (3)
3YNi A350 Gr. LF 3
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500

—-20 to 100 285 740 985 1,480 2,220 3,705 6,170
200 260 680 905 1,360 2,035 3,395 5,655
300 230 655 870 1,310 1,965 3,270 5,450
400 200 635 845 1,265 1,900 3,170 5,280
500 170 605 805 1,205 1,810 3,015 5,025
600 140 570 755 1,135 1,705 2,840 4,730
650 125 550 730 1,100 1,650 2,745 4,575
700 110 530 710 1,060 1,590 2,655 4,425
750 95 505 675 1,015 1,520 2,535 4,230
800 80 410 550 825 1,235 2,055 3,430
850 65 320 425 640 955 1,595 2,655
900 50 230 305 460 690 1,150 1,915
950 35 135 185 275 410 685 1,145

1,000 20 85 115 170 255 430 715
NOTES:

(1) Adpan prolonged exposure to temperatures above 800°F, the carbide phase of steel may be con-
verted to graphite. Permissible but not recommended for prolonged use above 800°F.

(2) Not to be used over 850°F.

(3) Not to be used over 500°F.

(4) Not to be used over 700°F.
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Table 1I-2-1.2 Pressure-Temperature Ratings for Group 1.2 Materials

Nominal
Designation Forgings Castings Plates
C-Mn-Si - A216 Gr. WCC (1)
C—Mn-Si - A352 Gr. LCC (2)

C-Mn-Si-V A350 Gr. LF6 Cl. 2 (3)

2Y5Ni ... A352 Gr. LC2 A203 Gr. B (1)
3VoNi e A352 Gr. LC3 (2) A203 Gr. E (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6,070
400 200 705 940 1,405 2,110 3,520 5,865
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 555 740 1,110 1,665 2,775 4,630
750 95 505 675 1,015 1,520 2,535 4,230
800 80 410 550 825 1,235 2,055 3,430
850 65 320 425 640 955 1,595 2,655
900 5Q 225 295 445 670 1,115 1,855
950 35 135 185 275 410 685 1,145
1,000 20 85 115 170 255 430 715

NOTES:

(1) Upoh prolonged exposure to temperatures above 800°F, the carbide phase of steel may be con-
verted to graphite. Permissible but not recommended for prolonged use above 800°F.

(2).\Not to be used over 650°F

(3)* Not to be used over 500°F.
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Nominal

Designation Forgings Castings Plates

C-Si A352 Gr. LCB (1) A515 Gr. 65 (2)

C-Mn-Si A516 Gr. 65.(2),) 3)

C-Y%Mo A217 Gr. WC1 (4)-(6)

Cc-Y%Mo A352 Gr. LC1 (1)

2Y4Ni A203 Gr. A (2)

3YNi A203 Gr. D (2)

Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500

-20 to 100 265 695 930 1,395 2,090 3,480 5,805
200 255 660 880 1,320 1,980 3,300 5,505
300 230 640 850 1,275 1,915 3,190 5,315
400 200 615 820 1,230 1,845 3,075 5,125
500 170 585 780 1,175 1,760 2,930 4,885
600 140 550 735 1,105 1,655 2,755 4,595
650 125 535 710 1,065 1,600 2,665 4,440
700 110 510 685 1,025 1,535 2,560 4,270
750 95 475 635 955 1,430 2,385 3,970
800 80 390 520 780 1,175 1,955 3,255
850 65 300 400 595 895 1,490 2,485
900 50 200 270 405 605 1,010 1,685
950 35 135 185 275 410 685 1,145

1,000 20 85 115 170 255 430 715
NOTES:

(1) Notytoerbe used over 650°F.

(2) Upon prolonged exposure to temperatures above 800°F, the carbide phase of steel may be con-
verted to graphite. Permissible but not recommended for prolonged use above 800°F.

(3) Not to be used over 850°F

(4) Upon prolonged exposure to temperatures above 875°F, the carbide phase of steel may be con-
verted to graphite. Permissible but not recommended for prolonged use above 875°F.

(5) Use normalized and tempered material only.

(6) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that

calcium (Ca) and manganese (Mn) may be added for deoxidation.
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Table 1I-2-1.4 Pressure-Temperature Ratings for Group 1.4 Materials

Nominal

Designation Forgings Castings Plates

C-Si - . A515 Gr,.60_(1)

C-Mn-Si A350 Gr. LF1, Cl.1 (1) ce A516.Gr. 60 (1), (2)

Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500

-20 to 100 235 615 825 1,235 1,850 3,085 5,145
200 215 565 755 1,130 1,695 2,830 4,715
300 210 545 725 1,090 1,635 2,725 4,545
400 200 525 700 1,055 1,580 2,635 4,390
500 170 500 670 1,005 1,505 2,510 4,185
600 140 475 630 945 1,420 2,365 3,945
650 125 455 610 915 1,370 2,285 3,805
700 110 440 590 885 1,325 2,210 3,685
750 95 430 570 855 1,285 2,140 3,565
800 80 370 495 740 1,110 1,850 3,085
850 65 300 400 595 895 1,490 2,485
900 50 170 230 345 515 855 1,430
950 35 135 185 275 410 685 1,145

1,000 20 85 115 170 255 430 715
NOTES:

(1) Upon prelonged exposure to temperatures above 800°F, the carbide phase of steel may be con-

verted-to, graphite. Permissible but not recommended for prolonged use above 800°F.
(2) Notte-be used over 850°F.
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Table 1I-2-1.5 Pressure-Temperature Ratings for Group 1.5 Materials

Nominal
Designation Forgings Castings Plates
Cc-Y%Mo A182 Gr. F1 (1) A204 Gr. A (1)
Cc-'4HMo A204 Gr. B (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 265 695 930 1,395 2,090 3,480 5,805
200 260 695 930 1395 2,090 3,480 5,805
300 230 685 915 1,375 2,060 3,435 5,725
400 200 660 885 1,325 1,985 3,310 5,520
500 170 640 855, 1,285 1,925 3,210 5,350
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,350 2,245 3,745
950 35 280 375 560 845 1,405 2,345
1,000 20 165 220 330 495 825 1,370
NOTE:

(1) Upofisprolonged exposure to temperatures above 875°F, the carbide phase of carbon-molybdenum
steél*may be converted to graphite. Permissible but not recommended for prolonged use above

875°F.
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Table 1I-2-1.7 Pressure-Temperature Ratings for Group 1.7 Materials

Nominal
Designation Forgings Castings Plates
YhCr-Y5Mo A182 Gr. F2 (1)
Ni-Y4Cr-1,Mo ... A217 Gr. WC4 (1)-(3)
%Ni—>,Cr—-1Mo . A217 Gr. WC5 (2), 3)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
—-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6,070
400 200 705 940 1,410 2,115 3,530 5,880
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 /55 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,350 2,245 3,745
950 35 315 420 630 945 1,575 2,630
1,000 20 200 270 405 605 1,010 1,685
1,050 \ 160 210 315 475 790 1,315
NOTES:

(1) Not to.be used over 1,000°F.
(2) Use 'normalized and tempered material only.

(3)/The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that

calcium (Ca) and manganese (Mn) may be added for deoxidation.
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Table 1I-2-1.9 Pressure-Temperature Ratings for Group 1.9 Materials

Nominal Designation Forgings Castings Plates
1Y,Cr-%Mo A217 Gr. WC6
0-3)
1Y,Cr-YMo-Si A182 Gr. F11 Cl. 2 A387 Gr. 11
D, @) 2@
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 720 965 1,445 2,165 3,610 6,015
400 200 695 925 1,385 2,080 3,465 5,775
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510, 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,350 2,245 3,745
950 35 320 425 640 955 1,595 2,655
1,000 20 215 290 430 650 1,080 1,800
1,050 145 190 290 430 720 1,200
1,100 95 130 190 290 480 800
1,150 65 85 130 195 325 545
1,200 40 55 80 125 205 345
NOTES:

(1)\Use normalized and tempered material only.
(2) "Not to be used over 1,100°F.
(3) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that

calcium (Ca) and manganese (Mn) may be added for deoxidation.

(4) Permissible but not recommended for prolonged use above 1,100°F.
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Table 11-2-1.10

Pressure-Temperature Ratings for Group 1.10 Materials

Nominal Designation

Forgings

Castings

Plates

2Y,Cr-1Mo A182 Gr. F22 Cl. 3 (1) A217 Gr. WC9 (2)-(4) A387 Gr. 22 €2 (1)
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500

-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250

200 260 750 1,000 1,500 2,250 3,750 6,250

300 230 730 970 1,455 24185 3,640 6,070

400 200 705 940 1,410 2,115 3,530 5,880

500 170 665 885 1,330 1,995 3,325 5,540

600 140 605 805 1,210 1,815 3,025 5,040

650 125 590 785 1,175 1,765 2,940 4,905

700 110 570 755 1135 1,705 2,840 4,730

750 95 530 710 1,065 1,595 2,660 4,430

800 80 510 675 1,015 1,525 2,540 4,230

850 65 485 650 975 1,460 2,435 4,060

900 50 450 600 900 1,350 2,245 3,745

950 35 385 515 775 1,160 1,930 3,220

1,000 20 265 355 535 800 1,335 2,230

1,050 175 235 350 525 875 1,455

1,100 110 145 220 330 550 915

1,150 70 90 135 205 345 570

1,200 40 55 80 125 205 345
NOTES:

(1) Permissiblebut not recommended for prolonged use above 1,100°F.
(2) Use permalized and tempered material only.
(3) Notte-be used over 1,100°F.
(4)The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that

calcium (Ca) and manganese (Mn) may be added for deoxidation.
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Table 11-2-1.11

Pressure-Temperature Ratings for Group 1.11 Materials

Nominal Designation

Forgings

Castings

Plates

C-Y4Mo A2043Gr. C (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
—-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6,070
400 200 705 940 1,41Q 2,115 3,530 5,880
500 170 665 885 1330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,345 2,245 3,745
950 35 280 375 560 845 1,405 2,345
1,000 20 165 220 330 495 825 1,370
1,050 165 220 330 495 825 1,370
1,100 110 145 220 330 550 915
1,150 80 110 165 245 410 685
1,200 45 60 90 135 225 370
NOTE:

(1) Adpan prolonged exposure to temperatures above 875°F, the carbide phase of carbon-molybdenum
steel may be converted to graphite. Permissible but not recommended for prolonged use above

875°F.
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Table 1I-2-1.13 Pressure-Temperature Ratings for Group 1.13 Materials

Nominal Designation Forgings Castings Plates
5Cr-Y,Mo A182 Gr. F5a A217 Gr. C5 (1), (2)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 27250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6,070
400 200 705 940 1,410 2,115 3,530 5,880
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 375 500 745 1,120 1,870 3,115
950 35 275 365 550 825 1,370 2,285
1,000 20 200 265 400 595 995 1,655
1,050 145 190 290 430 720 1,200
1,100 100 135 200 300 495 830
1,150 60 80 125 185 310 515
1,200 35 45 70 105 170 285
NOTES:

(1) Use normatized and tempered material only.
(2) The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that
calcium (Ca) and manganese (Mn) may be added for deoxidation.
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Table 1I-2-1.14 Pressure-Temperature Ratings for Group 1.14 Materials

Nominal Designation Forgings Castings Plates
9Cr-1Mo A182 Gr. F9 A217 Gr. C12 (1), (@
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
—-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6,070
400 200 705 940 1,410 2,115 3,530 5,880
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,350 2,245 3,745
950 35 375 505 755 1,130 1,885 3,145
1,000 20 255 340 505 760 1,270 2,115
1,050 - 170 230 345 515 855 1,430
1,100 . NG 115 150 225 340 565 945
1,150 )" 75 100 150 225 375 630
1,200 . 50 70 105 155 255 430

NOTES:
(1) Use"normalized and tempered material only.

(2)\The deliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that

calcium (Ca) and manganese (Mn) may be added for deoxidation.
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Table 1I-2-1.15

Pressure-Temperature Ratings for Group 1.15 Materials

Nominal Designation Forgings Castings Plates
9Cr-1Mo-V A182 Gr. F91 A217 Gr. C12 A (1) A387'Gr. 91 Cl. 2
Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500

—-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250

200 260 750 1,000 1,500 2,250 3,750 6,250

300 230 730 970 1,455 2,185 3,640 6,070

400 200 705 940 1,410 2,115 3,530 5,880

500 170 665 885 1,330 1,995 3,325 5,540

600 140 605 805 1210 1,815 3,025 5,040

650 125 590 785 1,175 1,765 2,940 4,905

700 110 570 755 1,135 1,705 2,840 4,730

750 95 530 719 1,065 1,595 2,660 4,430

800 80 510 675 1,015 1,525 2,540 4,230

850 65 485 650 975 1,460 2,435 4,060

900 50 450 600 900 1,350 2,245 3,745

950 35 385 515 775 1,160 1,930 3,220

1,000 20 365 485 725 1,090 1,820 3,030

1,050 360 480 720 1,080 1,800 3,000

1,100 300 400 605 905 1,510 2,515

1,150 225 295 445 670 1,115 1,855

1,200 145 190 290 430 720 1,200
NOTE:

(1) The déliberate addition of any element not listed in ASTM A217, Table 1 is prohibited, except that
cal¢ium (Ca) and manganese (Mn) may be added for deoxidation.

122

Copyright © 2013 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @



https://asmenormdoc.com/api2/?name=ASME B16.5 2013.pdf

ASME B16.5-2013

Table 1I-2-1.17

Pressure-Temperature Ratings for Group 1.17 Materjals

Nominal Designation Forgings Castings Plates
1Cr-%Mo A182 Gr. F12 Cl. 2 (1), (2)
5Cr-Y4Mo A182 Gr. F5
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 735 980 1,470 2,210 3,680 6,135
300 230 700 935 1,400 2,100 3,495 5,830
400 200 670 890 1,335 2,005 3,345 5,570
500 170 645 860 1,290 1,940 3,230 5,385
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 375 500 745 1,120 1,870 3,115
950 35 275 365 550 825 1,370 2,285
1,000 20 200 265 400 595 995 1,655
1,050 145 190 290 430 720 1,200
1,100 95 130 190 290 480 800
1,150 60 80 125 185 310 515
1,200 35 45 70 105 170 285
NOTES:

(1)\Use normalized and tempered material only.
(2)*Permissible but not recommended for prolonged use above 1,100°F.
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Table 11-2-1.18

Pressure-Temperature Ratings for Group 1.18 Materials

Nominal Designation Forgings Castings Plates
9Cr-2W-V A182 Gr. F92 (1)
Working Pressures by Class, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
—-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6,070
400 200 705 940 1,410 2,115 3,530 5,880
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 20 360 480 720 1,080 1,800 3,000
1,100 20 325 430 645 965 1,610 2,685
1,150 20 275 365 550 825 1,370 2,285
1,200 20 205 275 410 620 1,030 1,715
NOTE:

(1) Application above 1,150°F is limited to tubing of maximum outside diameter of 3% in.
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Table 1I-2-2.1 Pressure-Temperature Ratings for Group 2.1 Materials

Nominal
Designation Forgings Castings Plates
18Cr-8Ni A182 Gr. F304 (1) A351 Gr. CF3 (2) A240 Gr. 304 (1)
18Cr—8Ni A182 Gr. F304H A351 Gr. CF8 (1) A240 Gr., 3044
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
—-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 230 600 800 1,200 1,800 3,000 5,000
300 205 540 715 1,075 1,615 2,690 4,480
400 190 495 660 995 1,490 2,485 4,140
500 170 465 620 930 1,395 2,330 3,880
600 140 440 590 885 1,325 2,210 3,680
650 125 430 575 865 1,295 2,160 3,600
700 110 420 565 845 1,265 2,110 3,520
750 95 415 550 825 1,240 2,065 3,440
800 80 405 540 810 1,215 2,030 3,380
850 65 395 530 790 1,190 1,980 3,300
900 50 390 520 780 1,165 1,945 3,240
950 35 380 510 765 1,145 1,910 3,180
1,000 20 355 470 710 1,065 1,770 2,950
1,050 - 325 435 650 975 1,630 2,715
1,100 Ce 255 345 515 770 1,285 2,145
1,150 .C. 205 275 410 615 1,030 1,715
1,200 e 165 220 330 495 825 1,370
1,250 - 135 180 265 400 670 1,115
1,300 Ce 115 150 225 340 565 945
1,350 Ce 95 125 185 280 465 770
OO R 75 100 150 225 380 630
1,450 - 60 80 115 175 290 485
1,500 Ce 40 55 85 125 205 345
NOTES:

(1) At temperatures over 1,000°F, use only when the carbon content is 0.04% or higher.
(2) Not to be used aover 80Q°F,

125

Copyright © 2013 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @



https://asmenormdoc.com/api2/?name=ASME B16.5 2013.pdf

ASME B16.5-2013

Table 1I-2-2.2 Pressure-Temperature Ratings for Group 2.2 Materials

Nominal
Designation

Forgings

Castings

Plates

16Cr-12Ni-2Mo
16Cr-12Ni-2Mo

18Cr-13Ni-3Mo
19Cr-10Ni-3Mo

A182 Gr. F316 (1)
A182 Gr. F316H

A182 Gr. F317 (1)

A351 Gr. CF3M (2)
A351 Gr. CF8M (1)

A351 Gr. CG8M (3)

A240 Gr. 316 (1)
A240 Gr. 316H

A240 Gr. 317X1)

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500

-20 to 100 275 720 960 1,440 2,160 3,600 6,000

200 235 620 825 1,240 15860 3,095 5,160

300 215 560 745 1,120 1,680 2,795 4,660

400 195 515 685 1,025 1,540 2,570 4,280

500 170 480 635 955 1,435 2,390 3,980

600 140 450 600 900 1,355 2,255 3,760

650 125 440 590 885 1,325 2,210 3,680

700 110 435 580 870 1,305 2,170 3,620

750 95 425 570 855 1,280 2,135 3,560

800 80 420 565 845 1,265 2,110 3,520

850 65 420 555 835 1,255 2,090 3,480

900 50 415 555 830 1,245 2,075 3,460

950 35 385 515 775 1,160 1,930 3,220

1,000 20 365 485 725 1,090 1,820 3,030

1,050 360 480 720 1,080 1,800 3,000

1,100 305 405 610 915 1,525 2,545

1,150 235 315 475 710 1,185 1,970

1,200 185 245 370 555 925 1,545

1,250 145 195 295 440 735 1,230

1,300 115 155 235 350 585 970

1,350 95 130 190 290 480 800

1,400 75 100 150 225 380 630

;450 60 80 115 175 290 485

1,500 40 55 85 125 205 345
NOTES:

(1) At temperatures over 1,000°F, use only when the carbon content is 0.04% or higher.

(2) Not to be used over 850°F.
(3) Not to be used over 1,000°F.
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Table 1I-2-2.3 Pressure-Temperature Ratings for Group 2.3tMaterials

Nominal
Designation

Forgings

Castings

Plates

16Cr-12Ni-2Mo
18Cr-13Ni-3Mo

A182 Gr. F316L
A182 Gr. F317L

18Cr—8Ni A182 Gr. F304L (1)

A240 Gr. 316L

A240 Gr. 304L (1)

Working Pressures by Classes;.psig

Class

Temp., °F 150 300 400 600 900 1500 2500

-20 to 100 230 600 800 1,200 1,800 3,000 5,000
200 195 510 680 1,020 1,535 2,555 4,260
300 175 455 610 910 1,370 2,280 3,800
400 160 420 560 840 1,260 2,100 3,500
500 150 395 525 785 1,180 1,970 3,280
600 140 370 495 745 1,115 1,860 3,100
650 125 365 485 730 1,095 1,825 3,040
700 110 360 480 720 1,080 1,800 3,000
750 95 355 470 705 1,060 1,765 2,940
800 80 345 460 690 1,035 1,730 2,880
850 65 340 450 675 1,015 1,690 2,820

NOTE:

(1) Not to'\be’used over 800°F.
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Table 1I-2-2.4 Pressure-Temperature Ratings for Group 2.4 Materials

Nominal
Designation Forgings Castings Plates
18Cr—10Ni-Ti A182 Gr. F321 (1) A240 Gr. 321 (1)
18Cr—10Ni-Ti A182 Gr. F321H (2) A240 Gr. 321H (2)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 250 650 865 1,295 1,945 3,240 5,400
300 230 595 795 1,190 1,785 2,975 4,960
400 200 550 735 1,105 1,655 2,760 4,600
500 170 515 690 1,030 1,550 2,580 4,300
600 140 485 650 975 1,460 2,435 4,060
650 125 475 635 950 1,425 2,375 3,960
700 110 465 620 930 1,395 2,330 3,880
750 95 460 610 915 1,375 2,290 3,820
800 80 450 600 900 1,355 2,255 3,760
850 65 445 595 895 1,340 2,230 3,720
900 50 440 590 885 1,325 2,210 3,680
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 360 480 720 1,080 1,800 3,000
1,100 310 415 625 935 1,560 2,600
1,150 235 315 475 710 1,185 1,970
1,200 185 245 370 555 925 1,545
1,250 140 185 280 420 705 1,170
1,300 110 145 220 330 550 915
1,350 85 115 170 255 430 715
1,400 65 85 130 195 325 545
1,450 50 70 105 155 255 430
1,500 40 50 75 115 190 315
NOTES:

(1)" Not to be used over 1,000°F.
(2) At temperatures over 1,000°F, use only if the material is heat treated by heating to a minimum

& & £
terperature—oT
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Tabte 1I-2-2.5 Pressure—Temperature Ratings for Group 2.5 Materials

Nominal Designation Forgings Castings Plates
18Cr-10Ni-Cb A182 Gr. F347 (1) - A240 Gr. 347 (1)
18Cr-10Ni-Cb A182 Gr. F347H (2) e A240 Gr. 347H )
18Cr-10Ni-Cb A182 Gr. F348 (1) ce A240 Gr. 348)(1)
18Cr-10Ni-Cb A182 Gr. F348H (2) ce A240 Gr. 348H (2)

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500
—20 to 100 275 720 960 1,440 27160 3,600 6,000
200 255 660 885 1,325 1,985 3,310 5,520
300 230 615 820 1,235 1,850 3,085 5,140
400 200 575 770 1,150 1,730 2,880 4,800
500 170 540 725 1,085 1,625 2,710 4,520
600 140 515 690 1,030 1,550 2,580 4,300
650 125 505 675 1,015 1,520 2,530 4,220
700 110 495 660 995 1,490 2,485 4,140
750 95 490 655 985 1,475 2,460 4,100
800 80 485 650 975 1,460 2,435 4,060
850 65 485 645 970 1,455 2,425 4,040
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 Ce 360 480 720 1,080 1,800 3,000
1,100 - 325 430 645 965 1,610 2,685
1,150 o 275 365 550 825 1,370 2,285
1,200 N 205 275 410 620 1,030 1,715
1,250 AN 180 245 365 545 910 1,515
1,300 A 140 185 275 410 685 1,145
1,350 . 105 140 205 310 515 860
1,400 - 75 100 150 225 380 630
1,450 R 60 80 115 175 290 485
1,500 R 40 55 85 125 205 345

NOTES:

(1) Not to be used over 1,000°F.

(2) For temperatures over 1,000°F use only if the material is heat treated by heating to a minimum
temperature of 2,000°F.
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Table 1I-2-2.6 Pressure-Temperature Ratings for Group 2.6 Materials

Nominal Designation Forgings Castings Plates

23Cr-12Ni . . A240 Gr. 309H

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500
—-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 240 630 840 1,260 14895 3,155 5,260
300 225 580 775 1,160 1,740 2,905 4,840
400 200 545 725 1,090 1,635 2,725 4,540
500 170 520 690 1,035 1,555 2,590 4,320
600 140 500 665 1,000. 1,500 2,495 4,160
650 125 490 655 985 1,475 2,460 4,100
700 110 485 645 970 1,455 2,425 4,040
750 95 480 640 960 1,440 2,400 4,000
800 80 475 630 945 1,420 2,365 3,940
850 65 465 620 930 1,395 2,330 3,880
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 . 355 470 705 1,060 1,765 2,945
1,100 . 260 345 520 780 1,305 2,170
1,150 e 190 250 375 565 945 1,570
1,200 . 135 185 275 410 685 1,145
1,250 N 105 135 205 310 515 855
1,300 A 75 100 150 225 375 630
1,350 . 60 80 115 175 290 485
1,400, - 45 60 90 135 225 370
1,450 . 35 45 70 105 170 285
1,500 - 25 35 50 75 130 215

130

Copyright © 2013 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @



https://asmenormdoc.com/api2/?name=ASME B16.5 2013.pdf

ASME B16.5-2013

Table 1I-2-2.7 Pressure-Temperature Ratings for Group 2.7 Materials

Nominal
Designation Forgings Castings Plates
25Cr—20Ni A182 Gr. F310 (1), 2) Ce A240.Gr/ 310H
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
—20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 245 635 850 1,270 14910 3,180 5,300
300 225 580 775 1,160 T 740 2,905 4,840
400 200 540 725 1,085 1,625 2,710 4,520
500 170 515 685 1,025 1,540 2,570 4,280
600 140 495 660 990 1,485 2,470 4,120
650 125 485 645 970 1,455 2,425 4,040
700 110 480 635 955 1,435 2,390 3,980
750 95 470 625 940 1,410 2,350 3,920
800 80 465 620 930 1,395 2,330 3,880
850 65 460 610 915 1,375 2,290 3,820
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 . 355 470 705 1,060 1,765 2,945
1,100 Ce 260 345 520 780 1,305 2,170
1,150 e 190 250 375 565 945 1,570
1,200 W 135 185 275 410 685 1,145
1,250 PR 105 135 205 310 515 855
1,300 Ce 75 100 150 225 375 630
1,350 e 60 80 115 175 290 485
1,400 Ce 45 60 90 135 225 370
1,450 Ce 35 45 65 100 165 275
1,500 e 25 35 50 75 130 215
NOTES:

(1) At temperatures over 1,000°F, use only when the carbon content is 0.04% or higher.
(2) Service temperatures of 1,050°F and above should be used only when assurance is provided that
grain size is not finer than ASTM 6.
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Table 11-2-2.8 Pressure-Temperature Ratings for Group 2.8 Materials

Nominal Designation Forgings Castings Plates
20Cr-18Ni-6Mo A182 Gr. F44 A351 Gr. CK3MCuN A240 Gr, 831254
22Cr-5Ni-3Mo-N A182 Gr. A240(Gr.

F51 (1) S31803 (1)
25Cr-7Ni-4Mo-N A182 Gr. A240 Gr.
F53 (1) $32750 (1)
24Cr-10Ni-4Mo-V A351 Gr. CESMN (1)
25Cr-5Ni-2Mo-3Cu A351 Gr.
CD4MCu (1)
25Cr-7Ni-3.5Mo-W-Cb A351 Gr.
CD3MWCuN (1)
25Cr-7Ni-3.5Mo-N-Cu-W A182 Gr. A240 Gr.
F55 (1) 532760 (1)
Working Pressuresiby Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 745 990 1,490 2,230 3,720 6,200
300 230 665 890 1,335 2,000 3,335 5,560
400 200 615 820 1,230 1,845 3,070 5,120
500 170 580 775 1,160 1,740 2,905 4,840
600 149 555 740 1,115 1,670 2,785 4,640
650 125 545 730 1,095 1,640 2,735 4,560
700, 110 540 725 1,085 1,625 2,710 4,520
750, 95 530 710 1,065 1,595 2,660 4,430
NOTE:

(1)\This steel may become brittle after service at moderately elevated temperatures. Not to be used

over 600°F.
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Table 1I-2-2.9 Pressure-Temperature Ratings for Group 2.9 Materials

Nominal
Designation Forgings Castings Plates
23Cr—12Ni R R A240 Gr. 309S (1)-(3)
25Cr—20Ni Ce ce A240 Gr. 310S (1)-(3)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
—-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 240 630 840 1,260 1,895 3,155 5,260
300 225 580 775 1,160 1740 2,905 4,840
400 200 540 725 1,085 1,625 2,710 4,520
500 170 515 685 1,025 1,540 2,570 4,280
600 140 495 660 990 1,485 2,470 4,120
650 125 485 645 970 1,455 2,425 4,040
700 110 480 635 955 1,435 2,390 3,980
750 95 470 625 940 1,410 2,350 3,920
800 80 465 620 930 1,395 2,330 3,880
850 65 460 610 915 1,375 2,290 3,820
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 340 455 680 1,020 1,695 2,830
1,050 ... 245 325 485 730 1,215 2,030
1,100 . 170 230 345 515 855 1,430
1,150 . 125 165 245 370 615 1,030
1,200 S 85 115 170 255 430 715
1,250 A ¢ 50 70 105 155 255 430
1,300 9 25 35 55 80 135 230
1,350 15 25 35 50 85 145
1,400 15 20 25 40 70 115
1,450 ... 10 15 20 30 50 85
1,500 5 10 15 20 35 55
NOTES:

(1) At temperatures over 1,000°F, use only when the carbon content is 0.04% or higher.

(2) At temperatures above 1,000°F, use only if the material is solution heat treated to the minimum
temperature specified in the specification, but not lower than 1,900°F, and quenching in water or
rapidly cooling by other means.

(3) This material should be used for service temperatures 1,050°F and above only when assurance is
provided that grain size is not finer than ASTM 6.
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Table 1I-2-2.10 Pressure-Temperature Ratings for Group 2.10 Materials

Nominal Designation Forgings Castings Plates
25Cr—12Ni A351 Gr. CH8 (1)
25Cr-12Ni A351 Gr. CH20 (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 260 670 895 1,345 2,015, 3,360 5,600
200 210 550 735 1,100 1,650 2,750 4,580
300 195 505 675 1,015 1,520 2,530 4,220
400 185 485 645 970 1,455 2,425 4,040
500 170 470 625 940 1,410 2,350 3,920
600 140 455 610 910 1,370 2,280 3,800
650 125 445 595 895 1,340 2,230 3,720
700 110 435 580 870 1,305 2,170 3,620
750 95 420 565 845 1,265 2,110 3,520
800 80 410 545 820 1,230 2,050 3,420
850 65 400 530 795 1,195 1,990 3,320
900 50 385 510 770 1,150 1,920 3,200
950 35 370 495 740 1,110 1,850 3,080
1,000 20 340, 450 675 1,015 1,690 2,820
1,050 290 390 585 875 1,455 2,430
1,100 225 295 445 670 1,115 1,855
1,150 170 230 345 515 855 1,430
1,200 130 175 260 390 650 1,085
1,250 100 135 200 300 495 830
1,300 80 105 160 235 395 655
1,350 60 80 125 185 310 515
1,400 45 60 90 135 225 370
1,450 30 40 60 95 155 255
;500 25 35 55 80 135 230
NOTE:

(1) At temperatures over 1,000°F, use only when the carbon content is 0.04% or higher.
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Table 1I-2-2.11 Pressure-Temperature Ratings for Group 2.11 Materials

Nominal Designation Forgings Castings Plates
18Cr-10Ni-Cb A351 Gr. CF8C (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 255 660 885 1,325 1985 3,310 5,520
300 230 615 820 1,235 1,850 3,085 5,140
400 200 575 770 1,150 1,730 2,880 4,800
500 170 540 725 1,085 1,625 2,710 4,520
600 140 515 690 1,03Q 1,550 2,580 4,300
650 125 505 675 1,015 1,520 2,530 4,220
700 110 495 660 995 1,490 2,485 4,140
750 95 490 655 985 1,475 2,460 4,100
800 80 485 650 975 1,460 2,435 4,060
850 65 485 645 970 1,455 2,425 4,040
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 865 485 725 1,090 1,820 3,030
1,050 360 480 720 1,080 1,800 3,000
1,100 310 415 625 935 1,560 2,600
1,150 210 280 420 625 1,045 1,745
1,200 150 200 300 455 755 1,255
1,250 115 150 225 340 565 945
1,300 75 100 150 225 375 630
1,350 50 70 105 155 255 430
1+400 40 55 80 125 205 345
15450 30 40 60 95 155 255
1,500 25 35 55 80 135 230
NOTE:

(1) At temperatures over 1,000°F, use only when the carbon content is 0.04% or higher.
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Table 11-2-2.12 Pressure-Temperature Ratings for Group 2.12 Materials

Nominal Designation Forgings Castings Plates
25Cr—20Ni A351 Gr. CK20 (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
—-20 to 100 260 670 895 1,345 2,015 3,360 5,600
200 210 550 735 1,100 1,650 2,750 4,580
300 195 505 675 1,015 1,520 2,530 4,220
400 185 485 645 970 13455 2,425 4,040
500 170 470 625 940 1,410 2,350 3,920
600 140 455 610 910 1,370 2,280 3,800
650 125 445 595 895 1,340 2,230 3,720
700 110 435 580 870 1,305 2,170 3,620
750 95 420 565 845 1,265 2,110 3,520
800 80 410 545 820 1,230 2,050 3,420
850 65 400 530 795 1,195 1,990 3,320
900 50 385 510 770 1,150 1,920 3,200
950 35 370 495 740 1,110 1,850 3,080
1,000 20 340 450 675 1,015 1,690 2,820
1,050 325 435 650 975 1,630 2,715
1,100 290 390 585 875 1,455 2,430
1,150 250 335 500 750 1,250 2,085
1,200 205 275 410 615 1,030 1,715
1,250 165 220 330 495 825 1,370
1,300 120 160 240 360 600 1,000
1,350 80 110 165 245 410 685
1,400 55 75 110 165 275 455
1,450 40 50 75 115 190 315
1,500 25 35 55 80 135 230
NOTE?

(1) At temperatures over 1,000°F, use only when the carbon content is 0.04% or higher.
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Table 1I-2-3.1 Pressure-Temperature Ratings for Group 3.1 Materials

Nominal
Designation Forgings Castings Plates
35NT=35Fe—20Cr—Ch BZ62 GF. NUSUZU (1) - BZ63 GF. NUSU2U (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
—-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 740 990 1,485 2,225 3,710 6,180
300 230 710 945 1,420 2,130 3;550 5,920
400 200 680 910 1,365 2,045 3;410 5,680
500 170 655 875 1,310 1,965 3,275 5,460
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
NOTE:

(1) Use annealed material only.

Table 1I-2-3.2 Pressure=Temperature Ratings for Group 3.2 Materials

Nominal
Designation Forgings Castings Plates
99.0Ni B564 Gr. NO2200 (1) - B162 Gr. N02200 (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 te"100 185 480 640 960 1,440 2,400 4,000
200 185 480 640 960 1,440 2,400 4,000
300 185 480 640 960 1,440 2,400 4,000
400 185 480 640 960 1,440 2,400 4,000
500 170 455 605 905 1,360 2,270 3,780
600 140 415 550 825 1,240 2,065 3,440
NOTE:

(1) Use annealed material only.
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Table 1I-2-3.3 Pressure-Temperature Ratings for Group 3.3 Materials

Nominal Designation

Forgings

Castings

Plates

99.0Ni-Low C B162 Gr. NO2201 (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 90 240 320 480 720 1,200 2,000
200 90 230 305 460 690 1,150 1,920
300 85 225 300 450 675 1,130 1,880
400 85 225 300 450 675 1,130 1,880
500 85 225 300 450 675 1,130 1,880
600 85 225 300 450 675 1,130 1,880
650 85 225 300 445 670 1,115 1,860
700 85 225 300 445 670 1,115 1,860
750 85 220 295 440 660 1,105 1,840
800 80 215 290 430 650 1,080 1,800
850 65 210 280 420 635 1,055 1,760
900 50 205 275 415 620 1,030 1,720
950 35 195 260 395 590 985 1,640
1,000 20 190 255 380 570 950 1,580
1,050 80 110 165 245 410 685
1,100 70 90 135 205 345 570
1,150 50 70 105 155 255 430
1,200 40 55 80 125 205 345
NOTE:
(1) Use.annealed material only.
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Table 1I-2-3.4 Pressure-Temperature Ratings for Group 3.4-Materials

Nominal Designation Forgings Castings Plates
67Ni-30Cu B564 Gr. N04400 (1) B127 Gr. N0O4400 (1)
Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500

—-20 to 100 230 600 800 1,200 1,800 3,000 5,000
200 200 525 700 1,050 1,575 2,630 4,380
300 190 490 655 980 1,470 2,450 4,080
400 180 475 630 945 1,420 2,365 3,940
500 170 475 630 945 1,420 2,365 3,940
600 140 475 630 945 1,420 2,365 3,940
650 125 475 630 945 1,420 2,365 3,940
700 110 470 625 940 1,410 2,350 3,920
750 95 465 620 930 1,395 2,330 3,880
800 80 460 610 915 1,375 2,290 3,820
850 65 375 505 755 1,130 1,885 3,145
900 50 275 365 550 825 1,370 2,285

NOTE:

(1) Use anhealed material only.
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Table 1I-2-3.5 Pressure-Temperature Ratings for Group 3.5 Materials

Nominal
Designation

Forgings

Castings

Plates

72Ni-15Cr-8Fe

B564 Gr. N0O6600 (1)

B168 Gr. N0O6600 (1)

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500

—-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250

200 260 750 1,000 1,500 2,250 3,750 6,250

300 230 730 970 1,455 2,185 3,640 6,070

400 200 705 940 1,410 2,115 3,530 5,880

500 170 665 885 1,330 1,995 3,325 5,540

600 140 605 805 1,210 1,815 3,025 5,040

650 125 590 785 1,175 1,765 2,940 4,905

700 110 570 755 1,135 1,705 2,840 4,730

750 95 530 710 1,065 1,595 2,660 4,430

800 80 510 675 1,015 1,525 2,540 4,230

850 65 485 650 975 1,460 2,435 4,060

900 50 450 600 900 1,350 2,245 3,745

950 35 365 485 725 1,090 1,815 3,030

1,000 20 240 320 480 720 1,200 2,000

1,050 155 205 310 465 770 1,285

1,100 105 135 205 310 515 855

1,150 75 100 150 225 375 630

1,200 70 90 135 205 345 570
NOTE:

(1) Usenanhealed material only.
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Table 1I-2-3.6 Pressure-Temperature Ratings for Group 3.6 Materials

Nominal Designation

Forgings Castings

Plates

33Ni-42Fe-21Cr

B564 Gr.

N08800 (1)

B409 Gr. N08800 (1)

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500

-20 to 100 275 720 960 1,440 2,160 3,600 6,000

200 255 665 885 1,330 1995 3,325 5,540

300 230 640 850 1,275 1,915 3,190 5,320

400 200 620 825 1,240 1,860 3,095 5,160

500 170 600 805 1,205 1,805 3,010 5,020

600 140 590 785 1,175 1,765 2,940 4,900

650 125 580 770 14155 1,735 2,890 4,820

700 110 570 755 1,135 1,705 2,840 4,730

750 95 530 710 1,065 1,595 2,660 4,430

800 80 510 675 1,015 1,525 2,540 4,230

850 65 485 650 975 1,460 2,435 4,060

900 50 450 600 900 1,350 2,245 3,745

950 35 385 515 775 1,160 1,930 3,220

1,000 20 865 485 725 1,090 1,820 3,030

1,050 360 480 720 1,080 1,800 3,000

1,100 325 430 645 965 1,610 2,685

1,150 275 365 550 825 1,370 2,285

1,200 205 275 410 620 1,030 1,715

1,250 145 190 290 430 720 1,200

1,300 70 90 135 205 345 570

1,350 55 75 110 165 275 455

15400 40 50 75 115 190 315

15450 35 45 70 105 170 285

1,500 25 35 55 80 135 230
NOTE:

(1) Use annealed material only.
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Table 1I-2-3.7 Pressure-Temperature Ratings for Group 3.7 Materials

Nominal Designation Forgings Castings Plates
65Ni—-28Mo—2Fe B462 Gr. N10665 (1) e B333 Gr. N10665 (1)
64Ni-29.5Mo—-2Cr-2Fe-Mn-W B462 Gr. N10675 (1) .l B333 Gr. N10675 (1)

Working Pressures by Classes, psig

Class
Temp., °F 150 300 400 600 900 1500 2500
—-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970, 1,455 2,185 3,640 6,070
400 200 705 94Q 1,410 2,115 3,530 5,880
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230

NOTE:
(1) Use solutionzannealed material only.

142

Copyright © 2013 by the American Society of Mechanical Engineers.
No reproduction may be made of this material without written consent of ASME. @



https://asmenormdoc.com/api2/?name=ASME B16.5 2013.pdf

ASME B16.5-2013

Table 1I-2-3.8 Pressure-Temperature Ratings for Group 3.8 Materials

Nominal Designation Forgings Castings Plates
54Ni-16Mo-15Cr B462 Gr. N10276 - B575 Gr. N10276 (1), (2)
m, @
60Ni-22Cr-9Mo-3.5Ch B564 Gr. N0O6625 - B443 Gr. N06625 (3)-(5)
3)-5
62Ni—-28Mo—-5Fe A . B333 Gr. N10001 (1), (6)
70Ni-16Mo-7Cr-5Fe e . B434 Gr. N10003 (3)
61Ni-16Mo-16Cr .. ... B575 Gr. NO6455 (1)£(6)
42Ni-21.5Cr-3Mo-2.3Cu B564 Gr. NO8825 o B424 Gr. N08825 (3)) (7)
3), @)
55Ni-21Cr-13.5Mo B462 Gr. N06022 . B575 Gr..N06022
m, @, ® [OREN)]
55Ni-23Cr-16Mo-1.6Cu B462 Gr. N06200 c. B575-Gr. N06200 (1), (6)
(D), (6)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6,070
400 200 700 930 1,395 2,095 3,490 5,820
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 1,210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 . 360 480 720 1,080 1,800 3,000
1,100 R 325 430 645 965 1,610 2,685
1,150 - 275 365 550 825 1,370 2,285
1,200 R 205 275 410 615 1,030 1,715
1,250 R 165 220 330 495 825 1,370
1,300 R 120 160 240 360 600 1,000

NOTES:
(1) Use solution annealed material only.

(2) Not to be used over 1,250°F.

(3) Use annealed material only.

(4) Not to be used over 1,200°F. Alloy N06625 in the annealed condition is subject to severe loss of
impact strength at room temperatures after exposure in the range of 1,000°F to 1,400°F.

(5) Grade 1.

(6) Not to be used over 800°F.

(7) Not to be used over 1,000°F.

(8) Alloy N06022 in the solution annealed condition is subject to severe loss of impact strength at
room temperature after exposure to temperatures in the range of 1,000°F to 1,250°F.
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Table 1I-2-3.9 Pressure-Temperature Ratings for Group 3.9 Materials

Nominal Designation Forgings Castings Plates
47Ni-22Cr-9Mo-18Fe . e B435 Gr. N06002, (1)
21Ni-30Fe-22Cr-18Co-3Mo-3W B572 Gr. R30556 (1) oo B435 Gr. R30556 (1)

Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 690 920 1,380 2,075 3,455 5,760
400 200 640 850 1,275 1,915 3,190 5,320
500 170 595 795 1,190 1,785 2,975 4,960
600 140 565 750 1,130 1,690 2,820 4,700
650 125 550 735 1,105 1,655 2,760 4,600
700 110 540 725 1,085 1,625 2,710 4,520
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220

1,000 20 365 485 725 1,090 1,820 3,030

1,050 . 360 480 720 1,080 1,800 3,000

1,100 o 325 430 645 965 1,610 2,685

1,150 e 275 365 550 825 1,370 2,285

1,200 o 205 275 410 620 1,030 1,715

1,250 . 180 245 365 545 910 1,515

1,300 ). . 140 185 275 410 685 1,145

1,350 ce. 105 140 205 310 515 860

1,400 A 75 100 150 225 380 630

1;450 R 60 80 115 175 290 485

1,500 A 40 55 85 125 205 345

NOTE:
(1) Use solution annealed material only.
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Table 11-2-3.10

Pressure-Temperature Ratings for Group 3.10 Materials

Nominal Designation

Forgings

Castings

Plates

25Ni-47Fe-21Cr-5Mo

B599 Gr. N08700 (1)

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500

-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 685 910 1,370 2,050 3,420 5,700
400 200 640 850 1,275 1,915 3,190 5,320
500 170 615 820 1,235 1,850 3,085 5,140
600 140 595 790 1,185 1,780 2,965 4,940
650 125 570 760 1,140 1,715 2,855 4,760

NOTE:

(1) Use solution annealed material only.
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Table 11-2-3.11 Pressure-Temperature Ratings for Group 3.11-Materials

Nominal
Designation

Forgings

Castings

Plates

44Fe-25Ni-21Cr—Mo

A479 Gr. NO8904 (1), (2)

A240 Gr. NO8904 (1)

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500

-20 to 100 285 745 990 1,490 2,230 3,720 6,200
200 230 600 805 1,205 1,805 3,010 5,020
300 210 545 725 1,090 1,635 2,725 4,540
400 190 500 665 1,000 1,500 2,495 4,160
500 170 455 610 910 1,370 2,280 3,800
600 140 425 570 855 1,280 2,135 3,560
650 125 420 555 835 1,255 2,090 3,480
700 110 410 545 820 1,230 2,050 3,420

NOTES:

(1) Use annealed material only.

(2) The chemical composition, mechanical properties, heat treating requirements, and grain size
requirements shallyconform to the applicable ASTM specification. The manufacturing procedures,
tolerances, tésts, certification, and markings shall be in accordance with ASTM B564.
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Table 11-2-3.12 Pressure-Temperature Ratings for Group 3.12 Materials

Nominal Designation Forgings Castings Plates
26Ni-43Fe-22Cr-5Mo B620 Gr.
N08320 (1)
47Ni-22Cr-20Fe-7Mo B582 Gr.
N06985 (1)
46Fe—24Ni-21Cr-6Mo-Cu-N B462 Gr. A351 Gr. B688 Gr.
N08367 (1) EN3MN (1) N08367 (1)
Working Pressures by, Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 260 670 895 1,345 2,015 3,360 5,600
200 240 620 830 1,245 1,865 3,110 5,180
300 225 585 780 1,165 1,750 2,915 4,860
400 200 540 715 1,075 1,615 2,690 4,480
500 170 500 665 1,000 1,500 2,495 4,160
600 140 475 630 945 1,420 2,365 3,940
650 125 460 615 920 1,380 2,305 3,840
700 110 450 600 900 1,355 2,255 3,760
750 95 440 590 885 1,325 2,210 3,680
800 80 430 575 865 1,295 2,160 3,600
NOTE:

(1) Use’solution annealed material only.
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Table 1I-2-3.13 Pressure-Temperature Ratings for Group 3.13_Materials

Nominal Designation

Forgings

Castings

Plates

49Ni-25Cr-18Fe—-6Mo

Ni—Fe—Cr—Mo—Cu-Low C

B564 Gr. N0O8031 (2)

B582 Gr. N06975 (1)

B625 Gr. N08031 (2)

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500

—-20 to 100 290 750 1,000 1,500 2,250 3,750 6,250
200 260 705 940 1,405 2,110 3,515 5,860
300 230 665 885 1,330 1,995 3,325 5,540
400 200 630 840 1,260 1,885 3,145 5,240
500 170 595 795 1,190 1,785 2,975 4,960
600 140 560 750 1,125 1,685 2,810 4,680
650 125 550 735 1,100 1,650 2,750 4,580
700 110 540 720 1,080 1,620 2,700 4,500
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230

NOTES:

(1) Use solution annealed material only.

(2) Use annealed, material only.
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Table 1I-2-3.14 Pressure-Temperature Ratings for Group 3.14 Materials

Nominal Designation Forgings Castings Plates

47Ni-22Cr-19Fe-6Mo A e B582_Gt:-N06007 (1)

40Ni-29Cr-15Fe-5Mo B462 Gr. N0O6030 (1), (2) - B582-Gr. N06030 (1), (2)

58Ni-33Cr-8Mo B462 Gr. N0O6035 (1), (2) Ce B575 Gr. NO6035 (1), (2)

Working Pressures by Classes, psig
Class

Temp., °F 150 300 400 600 900 1500 2500

—-20 to 100 275 720 960 1,440 2,160 3,600 6,000
200 250 650 865 1,295 1,945 3,240 5,400
300 230 600 800 1,200 1,800 3,000 5,000
400 200 565 750 1,130 1,690 2,820 4,700
500 170 540 715 1,075 1,615 2,690 4,480
600 140 520 690 1,035 1,555 2,590 4,320
650 125 510 680 1,020 1,535 2,555 4,260
700 110 505 675 1,015 1,520 2,530 4,220
750 95 500 670 1,005 1,505 2,510 4,180
800 80 500 665 1,000 1,500 2,495 4,160
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220

1000 20 365 485 725 1,090 1,820 3,030

NOTES:
(1) sUse. solution annealed material only.
(2} Not to be used over 800°F.
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Table 1I-2-3.15 Pressure-Temperature Ratings for Group 3.15 Materials

Nominal Designation Forgings

Castings

Plates

33Ni—-42Fe-21Cr

B564 Gr. N08810 (1)

B409 Gr. N08810 (1)

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500

-20 to 100 230 600 800 1,200 1,800 3,000 5,000

200 210 550 735 1,105 1,655 2,760 4,600

300 200 520 695 1,040 1,560 2,605 4,340

400 190 490 655 980 1,470 2,450 4,080

500 170 465 620 925 1,390 2,315 3,860

600 140 440 585 880 1,320 2,195 3,660

650 125 430 575 860 1,290 2,150 3,580

700 110 420 555 835 1,255 2,090 3,480

750 95 410 545 820 1,230 2,050 3,420

800 80 400 535 800 1,200 2,005 3,340

850 65 395 525 785 1,180 1,970 3,280

900 50 385 515 775 1,160 1,930 3,220

950 35 380 505 760 1,140 1,895 3,160

1,000 20 365 485 725 1,090 1,820 3,030

1,050 ce. 350 465 700 1,050 1,750 2,915

1,100 . 325 430 645 965 1,610 2,685

1,150 . 275 365 550 825 1,370 2,285

1,200 .. 205 275 410 620 1,030 1,715

1,250 ~ 180 245 365 545 910 1,515

1,300 O 140 185 275 410 685 1,145

1,350 l.. 105 140 205 310 515 860

1,400 . 75 100 150 225 380 630

1,450 ... 60 80 115 175 290 485

1,500 . 40 55 85 125 205 345
NOTE?

(1) Use solution annealed material only.
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Table 11-2-3.16

Pressure-Temperature Ratings for Group 3.16 Materials

Nominal Designation

Forgings

Castings

Plates

35Ni-19Cr-1YSi

B536 Gr. N08330(1)

Working Pressures by Classes, psig

Class

Temp., °F 150 300 400 600 900 1500 2500

-20 to 100 275 720 960 1,440 2,160 3,600 6,000

200 245 635 850 1,270 15910 3,180 5,300

300 225 595 790 1,185 1,780 2,965 4,940

400 200 555 740 1,115 1,670 2,785 4,640

500 170 530 705 1,055 1,585 2,640 4,400

600 140 505 670 1,010 1,510 2,520 4,200

650 125 495 660 990 1,485 2,470 4,120

700 110 480 645 965 1,445 2,410 4,020

750 95 475 630 945 1,420 2,365 3,940

800 80 465 620. 925 1,390 2,315 3,860

850 65 455 605 905 1,360 2,270 3,780

900 50 445 590 890 1,330 2,220 3,700

950 35 385 515 775 1,160 1,930 3,220

1,000 20 365 485 725 1,090 1,820 3,030

1,050 345 455 685 1,030 1,715 2,855

1,100 265 355 535 800 1,335 2,230

1,150 205 275 410 615 1,030 1,715

1,200 160 215 320 485 805 1,345

1,250 130 175 260 390 650 1,085

1,300 105 140 215 320 530 885

1,350 80 110 165 245 410 685

15400 60 80 125 185 310 515

15450 50 70 105 155 255 430

1,500 40 50 75 115 190 315
NOTE:

(1) Use solution annealed material only.
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Table 11-2-3.17 Pressure-Temperature Ratings for Group'3.17 Materials

Nominal Designation Forgings Castings Plates
29Ni-20.5Cr-3.5Cu-2.5Mo A351 Gr."CN7M (1)
Working Pressures by Classes, psig
Class
Temp., °F 150 300 400 600 900 1500 2500
—-20 to 100 230 600 800 1,200 1,800 3,000 5,000
200 200 520 690 1,035 1,555 2,590 4,320
300 180 465 620 930 1,395 2,330 3,880
400 160 420 565 845 1,265 2,110 3,520
500 150 390 520 780 1,165 1,945 3,240
600 140 360 480 720 1,080 1,800 3,000
NOTE:

(1) Use solution annealed material only.
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Table 1I-2-3.19 Pressure-Temperature Ratings for Group 3.19 Materials

Nominal Designation

Forgings Castings Plates

57Ni-22Cr-14W-2Mo-La

B564 Gr. N06230 - B435%Gr. N06230

Working Pressures by Class, psig

Class
Temp., °F 150 300 400 600 900 1500 2500
-20 to 100 290 750 1,000 1,500 24250 3,750 6,250
200 260 750 1,000 1,500 2,250 3,750 6,250
300 230 730 970 1,455 2,185 3,640 6,070
400 200 705 940 1,410 2,115 3,530 5,880
500 170 665 885 1,330 1,995 3,325 5,540
600 140 605 805 15210 1,815 3,025 5,040
650 125 590 785 1,175 1,765 2,940 4,905
700 110 570 755 1,135 1,705 2,840 4,730
750 95 530 710 1,065 1,595 2,660 4,430
800 80 510 675 1,015 1,525 2,540 4,230
850 65 485 650 975 1,460 2,435 4,060
900 50 450 600 900 1,350 2,245 3,745
950 35 385 515 775 1,160 1,930 3,220
1,000 20 365 485 725 1,090 1,820 3,030
1,050 20 360 480 720 1,080 1,800 3,000
1,100 20 325 430 645 965 1,610 2,685
1,150 20 275 365 550 825 1,370 2,285
1,200 20 205 275 410 620 1,030 1,715
1,250 20 180 245 365 545 910 1,515
1,300 20 140 185 275 410 685 1,145
14350 20 105 140 205 310 515 860
15400 20 75 100 150 225 380 630
1,450 20 60 80 115 175 290 485
1,500 20 40 55 85 125 205 345
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Table II-3 Permissible Imperfections in Flange
Facing Finish for Raised Face and Large Male and

Female Flanges

Maximum Radial Maximum Depth and
Projection of Radial Projection of
Imperfections That Imperfections That
Are No Deeper Than Are Deeper Than the

the Bottom of the Bottom of the
NPS Serrations, in. Serrations, in.
Y 0.12 0.06
A 0.12 0.06
1 0.12 0.06
1Y, 0.12 0,06
1Y, 0.12 0.06
2 0.12 0.06
2%, 0.12 0.06
3 0.18 0.06
3Y, 0.25 0.12
4 0.25 0.12
5 0.25 0.12
6 0.25 0.12
8 Q131 0.18
10 0.31 0.18
12 0.31 0.18
14 0.31 0.18
16 0.38 0.18
18 0.50 0.25
20, 0.50 0.25
24 0.50 0.25
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Table II-5 Dimensions of Ring-Joint Facings (All Pressure Rating Classes)

§\\\\\"&

IS0, 557,

N

HY,

<

N
\\§‘

Approximate distance
between flanges

Kmin

f‘:\! P —»l E[Note+(1)]
| t

R
1 2 3 4 5 6 7 8 9 10 11 12
Nominal Pipe Size Groove Dimensiops

Class Class Pitch Depth, Radius at

Class 400 900 Class Class Groove Diameter, E Width, Bottom,
150 Clss 300  [Note (2)]  Class 600  [Note (3)] 1500 2500 Number P [Note (23] F R
Y e A ... R11 1.344 0.219 0.281 0.03
o .. .. Y . 12 1.562 0.250 0.344 0.03
A ... VA ... A 13 1.688 0.250 0.344 0.03
e A 14 1.750 0.250 0.344 0.03
1 15 1,875 0.250 0.344 003
. 1 .. 1 1 A 16 2.000 0.250 0.344 0.03
1Y, ... ... ... .. 17 2.250 0.250 0.344 0,03
. 1Y, 1Y, 1Y, 1 18 2.375 0.250 0.344 0.03
1Y, ... .. . 19 2.562 0.250 0.344 0.03
e 1Y, 1Y%, 1Y, .. 20 2.688 0.250 0.344 0.03
- 1% 21 2.844 0.312 0.469 003
2 .. ) 22 3.250 0.250 0.344 0.03
2 2 ... 1Y 23 3.250 0.312 0.469 003
. 2 e 24 3.750 0.312 0.469 0.03
2%, . . 25 4.000 0.250 0.344 0.03
2%, 2Y, ... 2 26 4.000 0.312 0.469 0.03
... ... 2%, .. 27 4.250 0.312 0.469 0.03
e . 2Y, 28 4.375 0.375 0.531 0.06
3 .. . - 29 4.500 0.250 0.344 003
[Note (4)] [Note (4)] 30 4.625 0.312 0.469 0.03
3 [Note (4)] 3 [Note (4] 3 .. 31 4.875 0.312 0.469 0,03
.. \/ 3 32 5.000 0.375 0.531 0.06
3Y, ... l.. 33 5.188 0.250 0.344 003
e 3Y, 3Y, ... 34 5.188 0.312 0.469 0.03
... . 3 35 5.375 0.312 0.469 0.03
4 ) . 36 5.875 0.250 0.344 0.03
4 4 4 4 - 37 5.875 0.312 0.469 0.03
.. 4 38 6.188 0.438 0.656 0.06
. 4 39 6.375 0.312 0.469 0.03
5 40 6.750 0.250 0.344 0.03
) 5 ) ) e 471 /7.125 0.517 0.469 .03
e 5 42 7.500 0.500 0.781 0.06
6 ... 43 7.625 0.250 0.344 0.03
e . 5 44 7.625 0.312 0.469 0.03
6 6 6 6 45 8.312 0.312 0.469 0.03
6 e 46 8.312 0.375 0.531 0.06
. 6 47 9.000 0.500 0.781 0.06
8 .. . 48 9.750 0.250 0.344 0.03
8 8 8 8 .. 49 10.625 0.312 0.469 0.03
8 50 10.625 0.438 0.656 0.06
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Table II-5 Dimensions of Ring-Joint Facings (All Pressure Rating Classes) (Cont’d)

13 14 15 16 17 18 19 20 21 22 23 24
Diameter of Raised Portion, K Approximate Distance Between Flanges
Class
300
Class 400 Class Class Class Class Class Class Class Class Class Class
150 600 900 1500 2500 150 300 400 600 900 1500 2500
2.00 - 0.12 0.42 S
2.38 0.16
2.50 - 2.56 0.16 0.16 . 0.16
- 2.62 . 0.16
2.50 0.16
A 2.75 2.81 2.88 e 0.16 0.16 0.16 0.16
2.88 0.16
Ce 3.12 3.19 3.25 e 0.16 0.16 0.16 0.16
3.25 0.16
3.56 3.62 06 0.16 0.16
e 4.00 c.. 0.12
4.00 0.16
4,25 e 4.50 0.22 0.19 . 0.12
A 4.88 Ce 0.12
4.75 0.16
5.00 A 5.25 0.22 0.19 Ce 0.12
5.38 ). 0.12 R
Ce 5.88 ce 0.12
5.25 0.16
5.75 6.12 c. 0.22 0.19 0.16 .
- 6.62 . 0.12
6.06 0.16
6.25 ce 0.22 0.19 e
6.62 0.12
6.75 0.16
6.88 7.12 c. 0.22 0.22 0.19 0.16 .
- 8.00 e 0.16
ce 7.62 - 0.12
7.62 0.16
8.25 3.50 .. 0.27 0.22 U.19 U0.16 c
e 9.50 Ce 0.16
8.62 e 0.16 -
9.00 0.12
9.50 9.50 0.22 0.22 0.19 0.16
9.75 A 0.12 -
- 11.00 .. 0.16
10.75 0.16
11.88 12.12 A 0.22 0.22 0.19 0.16 e
12.50 0.16
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Table 1I-5 Dimensions of Ring-Joint Facings (All Pressure Rating Classes) (Cont’d)

1 2 3 4 5 6 7 8 9 10 11 12
Nominal Pipe Size Groove Dimensions
Class Class Pitch Depth, Radius at
Class 400 900 Class Class Groove Diameter, E Width, Bottom,
150 Class 300  [Note (2)]  Class 600  [Note (3)] 1500 2500 Number P [Note (1)] F R
Ce 8 51 11.000 0.562 0.906 0.06
10 .. .- .- .- - .- 52 TZ.000 U.250 U.3%% .03
10 10 10 10 . Ce 53 12.750 0.312 0.469 0.03
10 . 54 12.750 0.438 0.656 0.06
10 55 13.500 0.688 1.188 0.09
12 . . . . . - 56 15.000 0.250 0.344 0.03
12 12 12 12 . e 57 15.000 0.312 0.469 0.03
- A . . . 12 . 58 15.000 0.562 0.906 0.06
14 e - A - . - 59 15.625 0250 0.344 0.03
12 60 16.000 0,688 1.312 0.09
14 14 14 e - Ce 61 16.500 0.312 0.469 0.03
14 .. . 62 16.500 0.438 0.656 0.06
. c.. e e Ce 14 Ce 63 16.500 0.625 1.062 0.09
16 . . . . . . 64 17.875 0.250 0.344 0.03
16 16 16 - A - 65 18.500 0.312 0.469 0.03
16 . . 66 18.500 0.438 0.656 0.06
Ce 16 e 67) 18.500 0.688 1.188 0.09
18 A . . A . - 68 20.375 0.250 0.344 0.03
18 18 18 - A - 69 21.000 0.312 0.469 0.03
18 . RN 70 21.000 0.500 0.781 0.06
18 71 21.000 0.688 1.188 0.09
20 . . . . . . 72 22.000 0.250 0.344 0.03
20 20 20 - XN\ - 73 23.000 0.375 0.531 0.06
20 R . 74 23.000 0.500 0.781 0.06
20 - 75 23.000 0.688 1.312 0.09
24 . . . A . . 76 26.500 0.250 0.344 0.03
24 24 24 L A - 77 27.250 0.438 0.656 0.06
24 . . 78 27.250 0.625 1.062 0.09
24 - 79 27.250 0.812 1.438 0.09
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Table II-5 Dimensions of Ring-Joint Facings (All Pressure Rating Classes) (Cont’d) (13)
13 14 15 16 17 18 19 20 21 22 23 24
Diameter of Raised Portion, K Approximate Distance Between Flanges
Class
300
Class 400 Class Class Class Class Class Class Class Class Class Class
150 600 900 1500 2500 150 300 400 600 900 1500 2500
13.38 0.19
13.00 U.16
14.00 14.25 . . e 0.22 0.22 0.19 0.16 L
14.62 0.16
16.75 0.25
16.00 0.16
16.25 16.50 . . . 0.22 0.22 0.19 0.16 .
17.25 0.19
16.75 0.12
19.50 0.31
18.00 Ce e . e 0.22 0.22 0.19 .
18.38 0.16
19.25 0.22
19.00 0.12
20.00 Ce. A Ce A 0.22 0.22 0.19
20.62 0.16
21.50 0.31
21.50 0.12
22.62 . A Ce e 0.22 0.22 0.19 A
23.38 0.19
24.12 0.31
23.50 012
25.00 A A . e 0.22 0.22 0.19 A
25.50 0.19
26.50 0.38
28.00 0.12
29.50 Ce 0.25 0.25 0.22
30.38 0.22
31+25 0.44
GENERAL NOTES:
(@) Dimensions are in inches.
(b) Fdr facing requirements forflanges and flanged fittings, see para. 6.4.1 and Fig. II-6.
(c) Fdr facing requirements<for lapped joints, see para. 6.4.3 and Fig. II-6.
(d) Sde para 4.2.7 formarking requirements.
NOTES:
(1) THe height éfhe raised portion is equal to the depth of groove dimension E, but is not subjected to the tolerances for E. Fgrmer full-
fafe conteur'may be used.
(2) Ude Clas% 600 in sizes NPS %, to NPS 3 for Class 400.
(3) Ude @ass 1500 in sizes NPS %, to NPS 2% for Class 900.

(4) For ring joints with lapped flanges in Classes 300 and 600, ring and groove number R30 are used instead of R31.
TOLERANCES:

E (depth) +0.016, —0.00 in.
F (width) x0.008

P (pitch diameter) +0.005
R (radius at bottom)

R <£0.06 +0.03, —0.00 in.
R>0.06 + 0.03
23 deg (angle) = ¥ deg
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Table II-6 Reducing Threaded and Slip-On Flanges for Classes 150 Through 2500 Pipe Flanges

l«—— Note (1)——>

Note (2 Note (1)
e v -Note (2)
T Y _ 7
T 3 3 3
$Note (3) / f / T %
/—$ $ SN 3 S S
Threaded Note (3)—
Blind Flange

‘<—X[Note (1)]*»‘

J %

, G

Slip-On Welding
1 2 3 4 5 6

Nominal Smallest Size of Reducing Nominal Smallest Size of Reduging Nominal Smallest Size of Redficing

Pipe Size Outlet Requiring Hub Flanges Pipe Size Outlet Requiring Hub Flanges Pipe Size Outlet Requiring Hub Flanges

[Note (4)] [Note (1)] [Note (4)] [Note (1)} [Note (4)] [Note (1)]

1 Y 3Y, 1Y, 12 3Y,
1Y, Yy 4 1Y 14 3V
1Y%, Y 5 1Y% 16 4

2 1 6 2Y, 18 4
2Y 1Y, 8 3 20 4

3 1Y, 10 3Y 24 4

NOTES:

(1) The hub dimensions shall be at least as largesas‘those of the standard flanges of the size to which the reduction is being made,
except flanges reducing to a size smaller than)those of Columns 2, 4, and 6 may be made from blind flanges (see Example B).

(2) Class 1p0 flanges do not have a countefbore. Class 300 and higher pressure flanges will have a depth of counterbore of 0.25 in.|for
NPS 2 and smaller tapping and 0.38(in, for NPS 2/, and larger. The diameter Q of counterbore is the same as that given in the thbles
of the threaded flanges for the cofresponding tapping.

(3) The mifimum length of effective threads shall be at least equal to dimension T of the corresponding pressure class threaded flarjge as
shown fn the tables but does not necessarily extend for the face of the flange. For thread of threaded flanges, see para. 6.9.

(4) For the[method of designating reducing threaded and reducing slip-on flanges, see para. 3.3 and the example below.

EXAMPLES:

(1) The sizg de5|gnat|0n s"NPS 6 x 2%, — Class 300 reducing threaded flange. This flange has the following dimensions:

NPS| 2%, = «taper pipe thread tapping (ASME B1.20.1)
12.p in. .=-diameter of regular NPS 6 Class 300 threaded flange
1.4% in.~= thickness of regular NPS 6 Class 300 threaded flange
7.p ine = diameter of hub for regular NPS 5 Class 300 tljreaded flange. Hub diameter may be one size smaller to reduce njachin-
TNg. In this example, a hub diameter of NPS 2./, would be the smallest acceptable.
0.62 in. = height of hub for regular NPS 5 Class 300 threaded flange

Other dimensions the same as for regular NPS 6 Class 300 threaded flange, Table 11-12.

(2) The size designation is NPS 6 x 2 — Class 300 reducing threaded flange. Use regular NPS 6 Class 300 blind flange tapped with NPS 2
taper pipe thread (ASME B1.20.1).
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Table II-7 Templates for Drilling Class 150 Pipe Flanges and Flanged Fittings

L
' |
N il
o OD0oon
w
. N Machine Bolt With Nuts
N N
[ i [ ‘ L ‘
NN S R N\
I GREO0D DR DDR0 MO
Flange [/
Point height [Note (1)
Stud Bolt With:Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts,
L
[Note (4)]

Nomidal Outside Drilling [Notes (2), (3)] Stud Bolts Macllnne
Pipe Diameter Diameter of [Note (1)] Bolts
Size of Flange, Bolt Circle, Diameter of Number Diameter Raised Face Ring Raised Face
NPS 0 w Bolt Holes of Bolts, of Bolts 0.06 in. Joint 0.06 in.

A 3.50 2.38 A 4 A 2.25 2.00
A 3.88 2.75 A 4 ¥ 2.50 .. 2.00
1 4.25 3.12 A 4 Yy 2.50 3.00 2.25
1Y, 4.62 3.50 A 4 A 2.75 3.25 2.25
1Y, 5.00 3.88 A 4 Yy 2.75 3.25 2.50
2 6.00 4.75 N0 4 A 3.25 3.75 2.75
2Y, 7.00 5.50 A 4 A 3.50 4.00 3.00
3 7.50 6.00 A 4 A 3.50 4.00 3.00
3%, 8.50 7.00 A 8 A 3.50 4.00 3.00
4 9.00 7.50 A 8 A 3.50 4.00 3.00
5 10.00 8.50 A 8 VA 3.75 4.25 3.25
6 11.00 9750 /A 8 A 4.00 4.50 3.25
8 13.50 11.75 A 8 VA 4.25 4.75 3.50
10 16.00 14.25 1 12 /A 4.50 5.00 4.00
12 19.00 17.00 1 12 A 4.75 5.25 4.00
14 21200 18.75 1Y 12 1 5.25 5.75 4.50
16 23350 21.25 1Y 16 1 5.25 5.75 4.50
18 25.00 22.75 1Y, 16 1Y 5.75 6.25 5.00
20 27.50 25.00 1Y, 20 1% 6.25 6.75 5.50
24 32.00 29.50 1% 20 1Y, 6.75 7.25 6.00

GENERAL NOTES:
(@) Dimensions are in inches.
(b) For other dimensions, see Tables 1I-8 and II-9.

NOTES:

(1) The length of the stud bolt does not include the height of the points (see para. 6.10.2).

(2) For flange bolt holes, see para. 6.5.

(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table II-10 Templates for Drilling Class 300 Flanges

L |
' |
I0DDEEED L
(0] (
w
! N, Machine Bolt With Nuts
N N
[ i [ f L ‘
|06 D0000000000 me00e:
Flange \| )
Point height [Note (1)]
Stud Bolt With Nats
1 2 3 4 5 6 7 8 9
Length of Bolts,
L
outside Drilling [Notes (2), (3)] [Note (4)]
Diameter of Diameter of Stud Bolts [Note (1)] Maching Bolts
Nominal Flange, Bolt Circle, Diameter of Number of Diameter of Raised Face Raised| Face
Pipe Size o w Bolt Holes Bolts Bolts 0.06 in. Ring Joint 0.06|in.
Yy 3.75 2.62 A 4 A 2.50 3.00 2.2
A 4.62 3.25 VA 4 A 3.00 3.50 2.50
1 4.88 3.50 VA 4 A 3.00 3.50 2.50
1Y, 5.25 3.88 A 4 A 3.25 3.75 2.7)
1Y, 6.12 4.50 A 4 A 3.50 4.00 3.00
2 6.50 5.00 A 8 A 3.50 4.00 3.00
2Y, 7.50 5.88 /A 8 A 4.00 4.50 3.2
3 8.25 6.62 YA 8 A 4.25 4.75 3.5
3Y, 9.00 7.25 6 8 Y, 4.25 5.00 3.7b
4 10.00 7.88 A 8 A 4.50 5.00 3.7b
5 11.00 9.25 A 8 A 4.75 5.25 4.2
6 12.50 10.62 /A 12 A 4.75 5.50 4.2
8 15.00 13.00 1 12 A 5.50 6.00 4.7
10 17.50 15.25 1% 16 1 6.25 6.75 5.5/
12 20.50 17.75 1Y, 16 1Y, 6.75 7.25 5.75
14 23.00 20.25 1Y, 20 1Y% 7.00 7.50 6.2
16 25.50 22.50 1% 20 1Y, 7.50 8.00 6.50
18 2800 24.75 1% 24 1Yy, 7.75 8.25 6.7b
20 30:50 27.00 1% 24 1Yy, 8.00 8.75 7.2
24 36.00 32.00 1% 24 1Y, 9.00 10.00 8.00

GENERAL NOTES:

(@) Dimensions are in inches.

(b) For other dimensions see, Tables 1I-11 and 1I-12.

NOTES:

(1) The length of the stud bolt does not include the height of the points (see para. 6.10.2).
(2) For flange bolt holes, see para. 6.5.

(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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Table II-13 Templates for Drilling Class 400 Flanges

(0]
w
1 L
—
| | N '|'D
i ! i IGRO00N0DRDD0ImOL
S
S——\/‘\/S Point height [Note (1)]
Flange Stud Bolt With Nuts
1 2 3 4 5 6 7 8 9
Length of Bolts,
L
Outside Drilling [Notes (2), (3)] [Notes (1), (4)]
Diameter Male and
Nominal of Diameter of Raised Female/
Pipe Flange, Bolt Circle, Diameter of Number Diametef Face Tongue Ring
Size 0 w Bolt Holes of Bolts of Balts 0.25 in. and Groove oint
Y
A
1
1%
1Y,
Use Class 600 dimerisiens in these sizes
2
2%
3
3%
4 10.00 7.88 1 8 A 5.50 5.25 5.50
5 11.00 9.25 1 8 % 5.75 5.25 5.75
6 12.50 10.62 1 12 A 6.00 5.75 6.00
8 15.00 13.00 1% 12 1 6.75 6.50 6.75
10 17.50 15.25 1Y, 16 1% 7.50 7.25 7.50
12 20.50 17.75 13/3 16 1Y, 8.00 7.75 8.00
14 23.00 20025 1% 20 1Y, 8.25 8.00 8.25
16 25.50 22.50 1% 20 13/8 8.75 8.50 8.75
18 28.00 24.75 1Y, 24 1% 9.00 8.75 9.00
20 30.50 27.00 1% 24 1% 9.50 9.25 9.75
24 36.00 32.00 1% 24 1%, 10.50 10.25 1.00
GENERAL NPTES?
(@) Dimendiofis-are in inches.
(b) For othérdimensions;—see—TabteH-14-
NOTES:

(1) The length of the stud bolt does not include the height of the points (see para. 6.10.2).
(2) For flange bolt holes, see para. 6.5.
(3) For spot facing, see para. 6.6.

(4) Bolt lengths not shown in the table may be determined in accordance with Nonmandatory Appendix C (see para. 6.10.2).
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