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FOREWORD

In 1894, the American Society of Mechanical Engineers (ASME) adopted a standard flange
template (“ASME Standard”) for low-pressure service. A “Manufacturers Standard” for pressures
up to 250 psi followed in 1901. Around 1910, a group of fittings manufacturers formed an
organization that was the forerunner of the present Manufacturers Standardization Society of the
Valve and Fittings Industry (MSS) and undertook the design of a line of flanged fittings. A
document covering this work was published in 1912.

During the years 1912-1914, a Joint Committee of the ASME and the Manufacturers Committee
formulated compromise standard dimensions for pipe flanges and flanged fittings for use under
saturated steam pressures of 125 psi and 250 psi pressure ranges. The Joint Committee’s report
was accepted at a conference attended by representatives of ASME, the Manufacturers Committee,
the U.S. government, and the National Association of Master Steam and Hot Water Fitters. ASME
published this report as the “American Standard for Pipe Flanges, Fittings and Their Bolting”
in 1914. In 1918, work was started on standards for 50 Ib steam flanges and for 800 lb, 1,200 Ib,
and 3,000 Ib hydraulic flanges, which were subsequently approved by this group.

In 1921, the American Engineering Standards Committee, later known as the American
Standards Association (ASA), United States of America Standards Institute (USAS), and more
recently, the American National Standards Institute (ANSI), organized Sectional Committee B16
to unify and further develop national standards for pipe flanges and fittings (and later for valves
and gaskets). Cosponsors of the B16 Committee were ASME, MSS, and the Heating and Piping
Contractors Association [now the Mechanical Contractors Association of America (MCAA)].
Work already in progress on flanges and flanged fittings was assigned to Subcommittee 1 (now
Subcommittee A). Following approval by the Subcommittee, the B16 Committee, the cosponsors,
and ASA, the standards were published in 1928.

In later work, Subcommittee 1 developed the 25 Ib Flange and Flanged Fitting Standard
(approved in 1931 as ASA B16b2), which replaced the 50 lb standard that had been originally
approved in 1918. Work on the 800 Ib Hydraulic Flange Standard was published as ASA B16b1
in 1931. Revision of thicknesses, tolerances, and service pressure ratings of the 125 1b and 250 1b
flanges and flanged fittings led to approval and publication of ASA B16a-1939.

An American war standard entitled “Pressure Ratings for Cast Iron Flanges and Flanged
Fittings, 125 Ib” (ASA Bl6al) was published in 1943. A complete review of the 125 Ib and 250 Ib
standards resulted in new editions of each: ASA B16.1-1948 and ASA B16.2-1948. In 1960, editions
of B16.1 and B16.2 were issued in which ratings were presented in graphic form and special
requirements were added for testing flanges.

A review of all gray iron flange and flanged fittings standards initiated in 1962 resulted in the
withdrawal of B16.16, “300 lb Refrigerant Flanges and Flanged Fittings” and the combining of
the remaining standard into a single document, with B16.1 and B16.2 coming together as
USAS B16.1-1967. In this edition, the presentation of ratings was restored to tabular form.

The increasing use of higher grades of gray iron necessitated the establishment of a second set
of ratings for the smaller sizes. A revised edition published as ANSI B16.1-1975 incorporated
these new ratings along with metric (SI) equivalents for dimensions and minor corrections to the
1967 edition text.

In 1982, American National Standards Committee B16 was recognized as an ASME Committee
operating under procedures accredited by ANSI. Following approval by the ASME B16
Subcommittee A and B16 Committee, ANSI approved ASME/ANSI B16.1-1989 on March 8, 1989.
Changes included revised marking requirements, revised bolt length increments (% in. rather
than Y% in.), elimination of metric equivalents, a correction of the Class 800 flange raised-face
height to 0.25 in. from the 0.06 in. shown previously, and editorial changes to the text.

In the 1998 edition of ASME B16.1, Reference Standards were updated, a Quality System
Program Annex was added, Class 800 was deleted, and several editorial revisions were made.
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Following approval by ASME B16 Subcommittee B and B16 Main Committee, ANSI approved
ASME B16.1-1998 on November 20, 1998.

Work was started in 1999 to revise the standard to include metric units as the primary reference
units while maintaining U.S. Customary units in either parenthetical or separate forms. Following
approval of the Standard Committee and ASME, approval as an American National Standard
was given by ANSI on July 8, 2005, with the new designation ASME B16.1-2005.

In the 2010 edition of ASME B16.1, the Scope was separated into its own paragraph with all
following paragraphs renumbered accordingly, references were updated, and several editorial
revisions were made. Following approval of the B16 Standards Committee, approval as an
American National Standard was given by ANSI on November 17, 2010.

In this 2015 Edition, provisions have been made to provide bolt hole tolerances that are appro-
priate to this Standard. Following the approval by the ASME B16 Standards Committee, approval
as an American National Standard was given by ANSI on July 29, 2015, with the new designation
ASME B16.1-2015.

All requests for interpretation or suggestions for revision should be sent to the Administrative
Secretary B16, The American Society of Mechanical Engineers, 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 or a Case, and attending Committee meetings.
Correspondence 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 to incorporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the application
of the Standard. Approved revisions will be published periodically.

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

Proposing a Case. Cases may be issued for the purpose of providing alternative rules when
justified, 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 and 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
to 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 information.

Requests that are not in this format may be rewritten in the appropriate 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
and/or telephone conferences that are open to the public. Persons wishing to attend any meeting
and/or telephone conference should contact the Secretary of the B16 Standards Committee.
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ASME B16.1-2015
SUMMARY OF CHANGES

Following approval by the B16 Committee and ASME, and after public review, ASME B16.1-2015
was approved by the American National Standards Institute on July 29, 2015.

ASME B16.1-2015 includes editorial changes, revisions, and corrections, which are identified by
a margin designator, (15), placed next to the affected area.

Page Location Change
1 2.3 Editorially revised
1 2.5 Editorially revised
4 7.6 New para. 7.6.2 added and subsequent
paragraphs redesignated (14-2394)
8.1 Revised in its entirety (14-2394)
8.2 Revised
29 Table 9 NPS 14, 54, 60, and 72 corrected by errata

(13-1932, 14-1542)
58 Mandatory Appendix II References updated (10-1036)
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number

Change

10-1036
13-1932
14-1542
14-2394

Updated referenced standards within B16.1 to reflect the latest edition.

In Table 9, NPS 14, 54, 60, and 72 for “Diameter of Bolts” corrected by errata.

In Table 9, NPS 14 for “Minimum Thickness of Flange” corrected by errata.
Added new paras. 7.6.2 and 8.1(a), which provide bolt hole tolerances that are
appropriate for addition to B16.1. Revising this Standard to require bolt hole toler-
ances eliminates the issues of oversized bolt holes and high compression loads
under the bolt heads. Paragraphs 7.6.2 through 7.6.5 were redesignated as 7.6.3
through 7.6.6. Paragraphs 8.1(a) and (b) were redesignated as 8.1(b) and (c).
Deleted previous para. 8.1(c).

ix



INTENTIONALLY LEFT BLANK



(15)

ASME B16.1-2015

GRAY IRON PIPE FLANGES AND FLANGED FITTINGS
Classes 25, 125, and 250

1 SCOPE

This Standard covers Classes 25, 125, and 250 Gray
Iron Pipe Flanges and Flanged Fittings. It includes

(a) pressure-temperature ratings

(b) sizes and method of designating openings of
reducing fittings

(c) marking

(d) materials

(e) dimensions and tolerances

(f) bolting and gaskets

(g) pressure testing

2 GENERAL

2.1 References

Standards and specifications adopted by reference in
this Standard are shown in Mandatory Appendix II,
which is part of this Standard. It is not considered practi-
cal to identify the specific edition of each referenced
standard and specification in the text, when referenced.
Instead, the specific editions of the referenced standards
and specifications are listed in Mandatory Appendix II.

2.2 Quality Systems

Requirements relating to the product manufacturer’s
Quality System Programs are described in
Nonmandatory Appendix A.

2.3 Relevant Units

This Standard states values in both SI and U.S.
Customary units. As an exception, diameter of bolts and
flange bolt holes are expressed in inch units only. These
systems of units are to be regarded separately as stan-
dard. Within the text, the U.S. Customary units are
shown in parentheses or in separate tables that appear
in Mandatory Appendix I. The values stated in each
system are not exact equivalents; therefore, it is 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 constitutes non-
conformance with the Standard.

2.4 Service Conditions

Criteria for selection of materials suitable for particu-
lar fluid service are not within the scope of this Standard.

2.5 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.

2.6 Denotation

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

Class 25 125 250

2.6.2 Size. NPS, followed by a dimensionless num-
ber, is the designation for nominal flange or flange fitting
size. NPS is related to the reference nominal diameter,
DN, used in international standards. The relationship
is, typically, as follows:

NPS DN
1 25
1% 32
1% 40
2 50
2Y 65
3 80
3% .
4 100

GENERAL NOTE:  For NPS 2 4, the related DN = 25 x (NPS).

3 PRESSURE-TEMPERATURE RATINGS

3.1 General

Pressure-temperature ratings are maximum allow-
able working pressures in bar units at the temperature
in degrees Celsius shown in Table 1 for the applicable
material and class designation. Table I-1 of Mandatory
Appendix I lists pressure—temperature ratings using psi
units for pressure at the temperature in degrees
Fahrenheit. For intermediate temperatures, linear inter-
polation is permitted. Interpolation between class desig-
nations is not permitted.

(15)
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3.2 Flanged Joints

A flanged joint is composed of independent interre-
lated components; the flanges, the gasket, and the bolt-
ing, that are assembled manually. Proper controls must
be exercised in the selection and application for these
elements to attain a joint that has acceptable leak tight-
ness. Special techniques, such as controlled bolt tight-
ening described in ASME PCC-1, may be used to achieve
a tight joint in service.

3.3 Rating Temperature

Temperatures shown for the corresponding pressure
rating shall be the material temperature of the pressure-
retaining structure. It may be assumed that the material
temperature is the same as the fluid temperature. Use
of a pressure rating at a material temperature other than
that of the contained fluid is the responsibility of the
user and subject to the requirements of any applicable
code or regulation.

3.4 Low-Temperature Ratings

Pressure ratings for temperatures below -29°C
(—20°F) should be determined in accordance with low-
temperature properties of gray iron (ASTM A126) as
governed by applicable code or regulation.

3.5 Ductility

Gray Iron has little ductility, therefore, the resistance
of these flanges and flanged fittings to excessive forces
and suddenly applied loads is significantly less than
for more ductile materials such as steel. The following
precautions are recommended:

(a) These flanges and flanged fittings should not be
used where suddenly applied loads such as rapid pres-
sure fluctuation may occur.

(b) Alignment of flange faces is essential along with
control of assembly bolt torque so as not to over-stress
the gray iron flanges. Care should also be exercised to
ensure that piping loads transmitted to gray iron flanges
are controlled.

4 SIZE

4.1 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 identi-
fying the end connection of piping, flanges, or flanged
fittings. The number is not necessarily the same as the
flange or flanged fitting inside diameter.

4.2 Reducing Fittings

Reducing fittings shall be designated by NPS for the
openings in the sequence as indicated in the sketches
of Fig. 1.

5 MARKING
5.1 Fittings

The manufacturer’s name or trademark and numerals
as shown below for each pressure rating class designa-
tion shall be cast on the exterior surface of all fittings.

Class NPS Numeral
25 All 25
125 1<NPS<12 125

14 < NPS <24 100
30 < NPS <48 50
250 1<NPS<12 250
14 < NPS <24 200
30 < NPS <48 100

5.2 Flanges

The manufacturer’s name or trademark shall be cast
on all loose flanges. In addition, the numeral 25 shall
be cast on Class 25 flanges. Numerals for other classes
designations shall be cast on loose flanges in addition
to the requirements of para. 5.3.

5.3 Material Class

In those sizes and pressure-rating class designations,
where ASTM A 126, both Classes A and B iron, can be
used, see para. 6.1, letter A or B shall be cast on both
flanges and fittings in the proximity of the numerals.
Flanges and fittings with no A or B Class iron marking
shall be considered as Class A iron for rating purposes.

6 MATERIALS
6.1 Castings

Castings shall meet the requirements of ASTM A126
for both flanges and flanged fittings, as follows:

Class of
Iron
Class NPS ASTM A126

25 All A
125 1<NPS<12 AorB

14 < NPS B
250 1<NPS<12 AorB

14 < NPS B

6.2 Bolting

ASTM A307 Grade B bolting material is recommended
for gray iron flange assembly. Where gray iron flanges
are bolted to steel flanges, see ASME B16.5 for bolting
limitations.

7 FITTING DIMENSIONS AND TOLERANCES
7.1 Wall Thickness

It is recognized that some variations are absolutely
unavoidable in the making of patterns and castings.
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Equipment shall be designed to produce wall thick-
nesses given in the tables. Wall thickness at no point
shall be less than 87.5% of the thickness given in the
tables.

7.2 Facing

(a) Classes 25 and 125 gray iron flanges and flanged
fittings shall be flat faced (i.e., without projection or
raised face) and finished in accordance with MSS SP-6.

(b) Class 250 flanges and flanged fittings shall have
a 2 mm (0.06 in.) raised face of the diameters given in
Table 2 and finished in accordance with MSS SP-6. The
raised face is included in the minimum flange thickness
and center-to-face dimension.

7.3 Center-to-Face Dimensions

7.3.1 Side Outlet Fittings. Side outlet elbows, side
outlet tees, and side outlet crosses shall have all openings
on intersecting centerlines. Long-radius elbows with
side outlet shall have the side outlet on the radial center-
line of the elbow.

7.3.2 Elbows

(a) The center-to-face dimensions for straight-size
90-deg elbows, 90-deg long-radius elbows, 45-deg
elbows, side-outlet 90-deg elbows, and double-branch
elbows are shown in Tables 3, 4, and 5.

(b) Reducing 90-deg elbows, reducing 90-deg long-
radius elbows, reducing side-outlet 90-deg elbows, and
reducing double-branch elbows shall have the same
center-to-face dimensions as straight-size fittings shown
in Tables 3, 4, and 5 corresponding to the size of the
largest opening.

(c) For 90-deg long-radius elbows with side outlet,
the center-to-face dimensions of the side outlet shall be
the same as dimension A in Tables 3, 4, and 5 for a
straight-size 90-deg elbow corresponding to the size of
the largest opening.

(d) Special-degree elbows ranging from 1 deg to
45 deg, inclusive, shall have the same center-to-face
dimensions as those for 45-deg elbows; those over 45 deg
and up to 90 deg, inclusive, shall have the same center-
to-face dimensions as those for 90-deg elbows. The angle
designation of an elbow is the angle between the
flange faces.

7.3.3 Tees, Crosses, and Laterals

(a) The center-to-face dimensions for straight-size
tees and crosses, with or without side outlet, and laterals
are shown in Tables 3, 4, and 5.

(b) Reducing tees and reducing crosses, with or with-
out side outlet, and reducing laterals, NPS 16 and
smaller, shall have the same center-to-face dimensions
as straight-size fittings shown in Tables 3, 4, and 5 corres-
ponding to the size of the largest opening. For NPS 18
and larger, if the outlet of a reducing tee; the branch of
a reducing lateral; or the largest outlet of a reducing

side outlet tee, reducing cross, and reducing side outlet
cross is the same size or smaller than given in Tables 3, 4,
and 5 (short body pattern), the center-to-face dimensions
shown in these Tables shall be used. If a branch or any
outlet is larger than shown in Tables 3, 4, and 5, the
center-to-face dimensions shall be the same as for the
straight-size fitting shown in Tables 3, 4, and 5 corres-
ponding to the size of the largest opening. Tees, crosses,
and laterals, reducing on the run only, shall have the
same center-to-face dimensions as straight-size fittings
shown in Tables 3, 4, and 5 corresponding to the size
of the largest opening.

(c) Tees reducing on both runs are generally known
as bull-head tees and have the same center-to-face
dimensions as straight-size fittings corresponding to the
size of the outlet.

7.3.4 True Y’s. Center-to-face dimensions for
straight-size true Y’s are shown in Tables 4 and 5. Reduc-
ing sizes are considered special and should be made to
suit conditions.

7.3.5 Reducers and Eccentric Reducers. The face-
to-face dimensions for all reductions of reducers and
eccentric reducers shall be the same as given in Tables 4
and 5 for the largest opening.

7.4 Center-to-Face Tolerances

The following tolerances shall be permitted on all
center-to-contact surface dimensions of fittings: Toler-
ances for contact surface-to-contact surface dimensions
shall be twice those given below. The largest opening
in the fitting governs the tolerance to be applied to all
openings.

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

7.5 Threaded Flanges

7.5.1 General. Flanges shall have a Standard Taper
Pipe Thread in accordance with ASME B1.20.1. The
thread shall be concentric with the axis of the flange,
and variations in alignment shall not exceed 5.00 mm/m

(0.06 in. /ft).

7.5.2 Class 125. Threads shall be countersunk a
distance not less than one-half of the pitch of the thread
at an angle approximately 45 deg with the axis of the
thread, for the purpose of easy entrance in making the
joint and protection of the threads. Countersinking shall
be concentric with the threads. The length of the threads
shall be measured to include the countersink.
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7.5.3 Class 250. Hub may be recessed. When not
recessed, threads shall be countersunk a distance not
less than one-half of the pitch of the thread at an angle
approximately 45 deg with the axis of the thread at the
back of the flange. If hub is recessed, threads shall be
45 deg countersunk to diameter of recess. The purpose
is for easier entrance in making a joint and for the protec-
tion of the threads. Countersinking shall be concentric
with the threads. The length of threads shall be measured
to include the countersink.

7.6 Flange Bolt Holes

7.6.1 Flange Bolt Holes. Flange bolt holes shall be
in accordance with the dimensions shown in Tables 2,
8, and 9. Pairs of bolt holes shall straddle the centerline.

7.6.2 Flange Bolt Hole Tolerance. Tolerances for bolt
hole sizes % through 7% shall be —0.000 in. (0.00 mm),
+0.015 in. (0.38 mm) and for bolt holes sizes 1 through
2% shall be —0.000 in. (0.00 mm), +0.031 in. (0.79 mm).

7.6.3 Bolt Circle Diameter. The required tolerance
for a bolt circle diameter is +1.5 mm (+0.06 in.).

7.6.4 Bolt Hole to Bolt Hole. The required tolerance
for the center-to-center of adjacent bolt hole is +0.8 mm
(%0.03 in.).

7.6.5 Bolt Circle Concentricity. The required toler-
ance for concentricity between the flange bolt circle
diameter and machined facing diameters are as follows:

NPS < 2%
NPS < 48

0.8 mm (0.03 in.)
1.5 mm (0.06 in.)

7.6.6 Tolerance. Tolerances for sizes larger than
NPS 48 shall be as agreed between the Manufacturer
and purchaser.

7.7 Spot Facing

All flanges and flanged fittings covered by this
Standard shall have bearing surfaces for bolting that are
parallel to the flange face within 3 deg. Any back facing
or spot facing required to accomplish parallelism shall
not reduce the flange thickness Q below the dimensions
given in Tables 2 through 5, 8, and 9. Flange thickness
at any point within the spot face area, as defined in
MSS SP-9, shall not exceed the required minimum thick-
ness by more than the following amounts:

Excess Thickness,

NPS mm (in.)
2<NPS<12 3.0 (0.12)
14 < NPS <24 4.5 (0.18)
30 < NPS <96 6.5 (0.25)

When required, all spot facing shall be done in accor-
dance with MSS SP-9. Sharp corners shall be avoided
in back facing.

7.8 Crosses and Lateral Reinforcement

Crosses and laterals (Y-branches) both straight and
reducing shall be reinforced where necessary to compen-
sate for the inherent weakness in the shape of these
fittings.

7.9 Drain Connections

7.9.1 Threaded Connections. Holes may be drilled
and tapped in the wall of fittings if the metal thickness
is sufficient to provide the effective length of thread as
shown in Fig. 2 and as specified in Table 10. Where
thread length is insufficient due to metal thickness or
size of tapping is such that reinforcement of opening is
necessary, an integral boss should be added. In no case
shall the effective length of thread A be less than that
shown in Table 10. These lengths are equal to the effec-
tive thread lengths as shown in ASME B1.20.1.

7.9.2 Location Designation. The method of desig-
nating the locations of the tapped holes for drains is
shown in Fig. 3. Each location is designated by a letter
so that desired locations for the various types of fittings
may be definitely specified without the use of further
sketches or description. For further tapping details, see
MSS SP-45.

8 BOLT, NUT, AND GASKET DIMENSIONS

8.1 Bolting

(a) All bolting materials shall have square, heavy hex,
or hex heads and square, heavy hex, or hex nuts with
full flat bearing faces as specified in ASME B18.2.1 for
bolts and ASME B18.2.2 for nuts. Threads shall be UNC
or UN8 and have a thread fit class of 2A for bolts and
2B for nuts. Washer faced bolts or washer faced nuts are
prohibited.

(b) Carbon steel bolts 1 in. and smaller shall have
square heads (ASME B18.2.1) or heavy hex heads
(ASME B18.2.1) and shall have square or heavy hex nuts
(ASME B18.2.2).

(c) Carbon steel bolts 1% in. and larger shall have
square heads (ASME B18.2.1), hex heads
(ASME B18.2.1), or heavy hex heads (ASME B18.2.1) and
shall have hex nuts (ASME B18.2.2) or heavy hex nuts
(ASME B18.2.2) or square nuts (ASME B18.2.2). For bolt
sizes 1% in. and larger, stud bolts with a nut on each
end are recommended.

8.2 Gaskets

It is recommended that flat ring gaskets be in accor-
dance with dimensions given in ASME B16.21 for non-
metallic gaskets for pipe flanges. Flanges of Class A iron
should not be used with gaskets having a gasket factor
(“M” as defined in ASME Section VIII, Rules for
Construction of Pressure Vessels, Division 1, Mandatory
Appendix 2) greater than 2.75.

(15)

(15)
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9 HYDROSTATIC TESTS

(a) Pressure testing is not required unless specified
by the user.

(b) Fittings. Fittings shall be capable of withstanding,
without showing leaks, the hydrostatic test pressures
listed in Table 1 for the material and maximum allowable
working pressure of the item tested. These test pressures
are 1.5 times the cold working pressure rate rounded to
the next higher 0.5 bar (12 psi) in Table 1.

(c) Flanges. Flanges integral with or attached to
equipment may be hydrostatically tested by the pur-
chaser at his responsibility at pressures higher than spec-
ified herein.

10 CERTIFICATIONS

The manufacturer shall be able to certify that products
are in conformance with the requirements of this
Standard when required by the purchase order.
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Fig. 1 Method of Designating Outlets of Reducing Fittings in Specifications

b b b b
Z | @ | E] | |
a a a a
Reducing on Reducing on Reducing on Reducing on Both
Outlet One Run One Run and Outlet Runs (Bull Head)
Reducing Tees
b b b b
d c @ d | @ | c |
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 Crosses
b b b
| @ @ b |
a a a a
Reducing on Reducing on Reducing on True Y
Branch One Run One Run and Branch

Reducing Laterals

a b
c
Right Hand Left Hand Right Hand Left Hand
Side-Outlet Tee Double-Branch Side-Outlet 90-deg Elbow
Elbow

GENERAL NOTES:

(@) The largest opening establishes the basic size of a reducing fitting. The largest opening is named first, except for bull-head tees, which
are reducing on both runs, and 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.
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Fig. 3 Method of Designating Location of Tapped Holes for Drains When Specified

S F;: R
_ S S
T T
i 5 C
90-deg Elbow 90-deg Elbow Tee Cross
Straight Size Straight Size Straight Size

90-deg Elbow
Reducing Size

Tee Cross

Reducing Size

R
${:’_ G Yy

f T
Front View Side View Front View Side View

Side-Outlet 90-deg Elbow Side-Outlet Tee 45-deg Lateral
Straight Size Straight Size Straight and Reducing
|
R\ K M

90-deg Base Elbow
Straight and Reducing

True Y 45-deg Elbow Reducer

Eccentric Reducer

GENERAL NOTE: The above sketches show two views of the same fitting and represent fittings with symmetrical shapes, with the exception
of the side-outlet elbow and the side-outlet tee (straight sizes).
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Table 1 Pressure-Temperature Ratings

Class 125 Class 250 [Note (2)]
Class 25 [Note (1)] ASTM A126 ASTM A126
ASTM A126 Class A Class A Class B Class A Class B
Temperature, NPS NPS NPS NPS NPS NPS NPS NPS NPS NPS
°C 4-36 42-96 1-12 1-12 14-24 30-48 1-12 1-12 14-24 30-48
-29 to 65 3.1 1.7 12.1 13.8 10.3 10.3 27.6 34.5 20.7 20.7
80 2.9 1.7 11.6 13.3 9.8 9.1 26.5 33.0 20.0 18.9
100 2.6 1.7 11.0 12.7 9.2 7.5 25.0 30.9 19.0 16.4
120 2.1 1.7 10.4 12.1 8.6 5.8 23.5 28.8 18.0 13.9
135 1.7 1.7
140 9.8 11.5 8.0 4.2 221 26.7 17.0 11.5
149 .. 3.4
160 9.2 10.8 7.4 20.6 24.6 16.1 9.0
178 (3) 8.6 ce 6.9 A e .. 6.9
180 10.2 19.2 22.5 15.1
200 9.6 17.8 20.5 14.2
208 (4) e 17.2 e 13.8
220 9.0 18.5
232 8.6 17.2
Hydrostatic Shell Test Pressures (Bar) [Note (5)]
38 4.8 2.7 18.3 20.7 15.5 15.5 41.4 51.8 31.0 31.0

GENERAL NOTE: Pressure is in bar.

NOTES:
When Class 25 flange or flange fittings are used for gaseous service, the maximum pressure shall be limited to 1.7 bar.
When Class 250 is used for liquid service, the tabulated pressure shall be used. Class 250: When used for liquid service the tabulated

@
@

©)
@)
)

pressure—temperature ratings in sizes NPS 14 and larger are applicable to Class 250 flanges only and not to Class 250 fittings.
178°C to reflect the temperature of saturated steam at 8.6 bar.
208°C to reflect the temperature of saturated steam at 17.2 bar.

See section 9.
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Table 3 Dimensions of Class 25 Gray Iron Flanged Fittings

f— A—

_ ¥
! Z —~
4 S

90-deg 90-deg Long- 90-deg 45-deg
Elbow Radius Elbow Reducing Elbow Straight Elbow
4 A v ~
A a T N |
4 H H
f 1 . . .
A A i
C—T—) _L l H H
Straight Side Ll ] h_ )
Tee Outlet
|-— A A J J—~ v —f—u
Tre——=—1 T
A H H '
# + =]
g“ i { il
f | |
Straight
Cross
Straight Fittings Reducing Fittings
Straight Size Reducing Tees and Crosses
[Note (5)] (Short-Body Pattern)
Center- [Notes (9)-(11)]
G N to-Face Center- Center- NPS
enera Elbow, Tee, to-Face to-Face Size of Center- Center-
Minimum Wall Inside and Cross, Long 45 deg Outlet and to-Face to-Face
Diameter Thickness Thickness Diameter A Radius Elbow, Smaller Run, Outlet,
of of of Body of [Notes Elbow, C [Notes (7) H Ji
NPS Flange Flange [Note (1)] Fitting 2)-(4)] B [Note (6)] and (8)] [Note (5)] [Note (5)]
4 229 19.0 11 102 165 229 102
5 254 19.0 11 127 191 260 114
6 279 19.0 11 152 203 292 127 All reducing fittings NPS 16
8 343 19.0 12 203 229 356 140 and smaller have the same
10 406 22.2 13 254 279 419 165 center-to-face dimensions
as straight size fittings.
12 483 25.4 14 305 305 483 191
14 533 28.6 15 356 356 546 191
16 597 28.6 15 406 381 610 203
18 645 31.8 16 457 419 673 216 12 330 394
20 698 31.8 17 508 457 737 241 14 356 432
24 813 34.9 19 610 559 864 279 16 381 483
30 984 38.1 22 762 635 1054 381 20 457 584
36 1168 41.3 25 914 711 1245 457 24 508 660
42 1346 44.5 28 1067 787 1435 533 24 584 762
48 1511 50.8 32 1219 864 1626 610 30 660 864
54 1683 57.2 34 1372 991 1816 686 36 737 940
60 1854 57.2 35 1524 1118 2007 762 40 838 1041
72 2197 63.5 41 1829 1346 2388 914 48 1016 1219

12
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Table 3 Dimensions of Class 25 Gray Iron Flanged Fittings (Cont’d)

GEN
(@
(b)
©
(d
(e
®

ERAL NOTES:

Dimensions are in millimeters.

For facing, see para. 7.2(a).

For flange bolt holes, refer to Table 8; see also para. 7.6.

For spot facing, see para. 7.7.

For intersecting centerlines of side outlets, see para. 7.3.1.

The flange diameter, bolt circle, and number of bolts are the same in Class 25 as in Class 125. Bolt hole diameters of Class 25 shall
not be modified when mated with Class 125 flanges or with steel flanges.

(g) The center-to-face dimensions of fittings are the same as the Class 125.

NOTES:

(1)  For wall thickness tolerance, see para. 7.1.

(2) For center-to-face dimensions of reducing elbows and side-outlet elbows, see paras. 7.3.2(b) and (c).

(3) Tees and crosses, reducing on run only, carry same dimensions center-to-face and face-to-face as a straight-size fitting of the larger
opening.

(4)  For reinforcement of crosses, see para. 7.8.

(5)  For center-to-face tolerances, see para. 7.4.

(6) For center-to-face dimensions of special degree elbows, see para. 7.3.2(d).

(7) Tees, side-outlet tees, and crosses, NPS 16 and smaller, reducing on the outlet, have the same dimensions center-to-face and face-
to-face as straight-size fittings, corresponding to the size of the larger opening. NPS 18 and larger, reducing on the outlet, are made
in two lengths, depending on the size of the outlet as given in Table 3.

(8) Long-body patterns are used when outlets are larger than given above and, therefore, have the same dimensions as straight-size
fittings.

(9) Fittings reducing on the run only carry same dimensions center-to-face and face-to-face as straight-size fittings, corresponding to the
size of the larger opening. Tees increasing on outlet, known as bull-head tees, will have same center-to-face and face-to-face
dimensions as a straight fitting of the size of the outlet. For example, an NPS 12 x NPS 18 tee will be governed by the dimensions
of the NPS 18 long-body tee, given in Table 3, namely NPS 16 center-to-face of all openings and NPS 33 face-to-face.

(10) Side-outlet tees, with outlet at 90 deg or any other angle, straight or reducing, carry same dimensions center-to-face and face-to-face
as regular tees having same reductions.

(11) In a side outlet tee, the larger of the two side outlets governs the center-to-face dimension J.

13
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Table 8 Class 25 Flange and Bolting Dimensions

Id——X

/ﬂ;—

S

i

Zh

—————— 0 ——

T

Flanges
Minimum Bolt Holes )
Thickness, Hub Diameter Bolting [Note (6)]
Q Minimum Minimum of Bolt Diameter of Diameter Length
Diameter, [Notes (1) Diameter, Length, Circle Bolt Holes Number of Bolts of
NPS o and (2)] X Y [Note (3)] [Notes (3)-(5)]  of Bolts [Note (3)] Bolts
4 230 19.0 135 33 191 A 8 A 64
5 255 19.0 164 37 216 % 8 A 64
6 280 19.0 192 40 241 A 8 A 64
8 345 19.0 246 45 299 %, 8 A 64
10 405 22.2 303 49 368 A 12 A 70
12 485 25.4 357 56 432 A 12 A 76
14 535 28.6 391 57 476 % 12 A 89
16 595 28.6 445 64 540 A 16 A 89
18 635 31.8 498 68 578 A 16 VA 95
20 700 31.8 552 78 635 A 20 ¥/ 95
24 815 34.9 560 83 749 /A 20 A 102
30 985 38.1 914 1 28 A 114
36 1170 41.3 1085 1 32 /A 121
42 1345 44.5 1257 1Y% 36 1 133
48 1510 50.8 1422 1Y, 44 1 146
54 1685 57.2 1594 1Y 44 1 159
60 1855 57.2 1759 1Y, 52 1% 159
72 2195 63.5 2095 1Y, 60 1% 172
84 2535 69.9 2425 1% 64 1Y, 191
96 2875 76.2 2756 1% 68 1Y, 203

GENERAL NOTE: Dimensions are in millimeters.

NOTES:

)
@

)
Q)

)
©

For facing, see para. 7.2(a).
Threaded companion flanges should not be thinner than the Class 125 thickness on NPS 24 and smaller. Other types of flanges may
have thicknesses as given above.
The flange diameter, bolt circle, and number of bolts are the same in Class 25 as in Class 125. Bolt hole diameters of Class 25 shall
not be modified when mated with Class 125 flanges or with steel flanges.
For spot facing, see para 7.7.
For flange bolt holes, see para. 7.6.
For bolts and nuts, see para. 8.1.
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Table 9 Class 125 Flange and Bolting Dimensions

v
|<—x __.| I
%7k m : o
T 1
e 0 »>| f f le—17 —»] v g le— /- / | I
0 0] / —
NPS 10 and Smaller NPS 12 and Larger
Blind Flange Blind Flange
Hub Bolting
Flanges Minimum Blind Flanges Bolt Holes Length
Minimum Length of Wall Diameter Diam- of Bolt
Diameter Thickness Hub and Diameter Thick- of Bolt Num- eter of Length of Stud
of of Flange, Minimum Threads, of Port, ness, Diameter Holes ber Bolts Bolts With Two
Flange, Q Diameter, Y ) v of Bolt [Notes (5) of [Notes (7) [Notes (7) Nuts
NPS 0 [Note (1)] X [Note (2)] [Note (3)] [Note (4)] Circle and (6)] Bolts and (8)] and (8)] [Note (7)]
1 110 11.1 49 18 25 9.6 79 A 4 Y 45
1Y, 115 12.7 59 21 32 11.1 89 A 4 Y 51
1Y, 125 14.3 65 22 38 12.7 98 A 4 b 51
2 150 15.9 78 25 51 14.3 121 VA 4 A 57
2Y 180 17.5 91 29 64 15.9 140 VA 4 A 64
3 190 19.0 108 30 76 17.5 152 VA 4 A 64
3Y, 215 20.6 122 32 89 19.0 178 %, 8 A 70
4 230 23.8 135 33 102 22.2 191 A 8 A 76
5 255 23.8 164 37 127 22.2 216 A 8 VA 76
6 280 25.4 192 40 152 23.8 241 /A 8 VA 83
8 345 28.6 246 45 203 27.0 299 A 8 VA 89
10 405 30.2 303 49 254 28.6 362 1 12 /A 95
12 485 31.8 357 56 305 20.6 432 1 12 A 95
14 535 35.1 391 57 356 22.2 476 1% 12 1 108
16 595 36.5 445 64 406 25.4 540 1Y% 16 1 114
18 635 39.7 499 68 457 27.0 578 1Y, 16 1% 121
20 700 42.9 553 73 508 28.6 635 1Y, 20 1% 127
24 815 47.6 660 83 610 31.8 749 1% 20 1Y, 140
30 985 54.0 e e 762 36.6 914 1% 28 1Y, 159 .
36 1170 60.3 . . 914 41.3 1086 1% 32 1Y, 178 222
42 1345 66.7 .. .. 1066 46.0 1257 1% 36 1Y, 191 235
48 1510 69.9 e . 1219 50.8 1422 1% 44 1Y, 197 242
54 (9) 1685 76.2 e . . e 1594 2 44 1%, 216 267
60 (9) 1855 79.4 . ... o ... 1759 2 52 1%, 222 273
72 (9 2195 88.9 e 2096 2 60 1%, 241 292
84 (9) 2535 98.4 . e . e 2426 2Y, 64 2 267 324
96 (9) 2875 108.0 . . ... . 2756 2Y, 68 2Y, 292 356

GENERAL NOTE: Dimensions are in millimeters.
NOTES:

@)
@)
©)
)
©)
©)
@)
®
)

For facing, see para. 7.2.(a)

For thread of threaded flanges, see paras. 7.5.1 and 7.5.2.

All blind flange NPS 12 and larger must be dished with inside radius equal to the port diameter.

For wall thickness tolerance, see para. 7.1.

For flange bolt holes, see para. 7.6.

For spot facing, see para. 7.7.

For bolts and nuts, see para. 8.1.1.

Bolt lengths to be compensated for when bolting steel to gray iron flanges.

NPS 54 through 96 are included for convenience. Pressure—temperature ratings are the user’s responsibility.

29

(15)



ASME B16.1-2015

Table 10 Minimum Thread Length

Tap
Size, Thread Length,
NPS A, mm
%s 10.4
Y 13.5
VA 14.0
1 17.3
1Y, 18.0
1% 18.3
2 19.3
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MANDATORY APPENDIX |
DIMENSIONS OF FITTINGS IN U.S. CUSTOMARY UNITS

This Appendix provides tables of the standard inch dimensions for fittings.
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Fig. I-1 Method of Designating Outlets of Reducing Fittings in Specifications

b b b b
Z | @ | E] | |
a a a a
Reducing on Reducing on Reducing on Reducing on Both
Outlet One Run One Run and Outlet Runs (Bull Head)
Reducing Tees
b b b b
d C @ d | @ | c |
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 Crosses
b b b
| @ @ b |
a a a a
Reducing on Reducing on Reducing on True Y
Branch One Run One Run and Branch

Reducing Laterals

a b
c
Right Hand Left Hand Right Hand Left Hand
Side-Outlet Tee Double-Branch Side-Outlet 90-deg Elbow
Elbow

GENERAL NOTES:

(@) The largest opening establishes the basic size of reducing fitting. The largest opening is named first, except for bull-head tees, which
are reducing on both runs, and 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.
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Fig. -3 Method of Designating Location of Tapped Holes for Drains When Specified

S g
_ S
u
)
90-deg Elbow 90-deg Elbow Tee Cross
Straight Size Straight Size Straight Size
|
H R
* 16 |s
a ‘,
F |
s m |
90-deg Elbow Tee Cross
Reducing Size Reducing Size Reducing Size

Q
aF

S- -

7

Front View Side View Front View Side View
Side-Outlet 90-deg Elbow Side-Outlet Tee 45-deg Lateral
Straight Size Straight Size Straight and Reducing

Y
AN

90-deg Base Elbow
Straight and Reducing

True Y 45-deg Elbow Reducer Eccentric Reducer

GENERAL NOTE: The above sketches show two views of the same fitting and represent fittings with symmetrical shapes, with the exception
of the side-outlet elbow and the side-outlet tee (straight sizes).
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Table I-1 Pressure-Temperature Ratings

Class 25 [Note (1)] ACl;::I:ZS ClassA 2_?,\(") R\Iote (1)]
ASTM A126 STM A126 STM A126
Class A Class A Class B Class A Class B
Temperature, NPS NPS NPS NPS NPS NPS NPS NPS NPS NPS
°F 4-36 42-96 1-12 1-12 14-24 30-48 1-12 1-12 14-24 30-48
-20 to 150 45 25 175 200 150 150 400 500 300 300
200 40 25 165 190 135 115 370 460 280 250
225 35 25 155 180 130 100 355 440 270 225
250 30 25 150 175 125 85 340 415 260 200
275 25 25 145 170 120 65 325 395 250 175
300 A A 140 165 110 50 310 375 240 150
325 130 155 105 295 355 230 125
353 (2) A A 125 150 100 . 280 335 220 100
375 145 265 315 210
406 (3) 140 250 290 200
425 130 270
450 125 250
Hydrostatic Shell Test Pressures [Note (4)]
100 70 40 270 300 230 230 600 750 450 450

GENERAL NOTE: Pressure is in psi.
NOTES:
(1) Limitations:

(@) Class 25. When Class 25 gray iron flanges and flanged fittings are used for gaseous service, the maximum pressure shall be lim-
ited to 25 psi. Tabulated pressure—temperature ratings above 25 psi. for Class 25 gray iron flanges and flanged fittings are applicable
for nonshock hydraulic service only.

(b) Class 250. When used for liquid service, the tabulated pressure—temperature ratings NPS > 14 are applicable to Class 250
flanges only and not to Class 250 fittings.

(2) 353°F to reflect the temperature of saturated steam at 125 psi.
(3) 406°F to reflect the temperature of saturated steam at 250 psi.
(4) Hydrostatic tests are not required unless specified by the user.
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Table I-3 Dimensions of Class 25 Gray Iron Flanged Fittings

Tﬁi
A
4

90-deg
Elbow

N

Straight

D S

90-deg Long-
Radius Elbow

._A..Lr.

A
'
Side
Outlet

Straight
Cross

Straight Fittings

Ty

90-deg
Reducing Elbow

—=
T

—

. 5
: l —~
4 S

45-deg
Straight Elbow

T

v

—.1-.—1
|

=

]

T

i
)
+

o

LT 7]
T

F‘I_’f‘_l_"'

4

Reducing Fittings

Straight Size

[Note (5)] Reducing Tees and Crosses
(Short-Body Pattern)
Center-
General to-Face Center-  Center-to- [Notes (9)-(11)]
Elbow, Tee, to-Face Face NPS Center- Center-
Minimum Wall Inside and Cross, Long- 45-deg Size of Outlet to-Face  to-Face
Diameter  Thickness  Thickness Diameter A Radius Elbow, and Smaller Run, Outlet,
of of of Body of [Notes Elbow, C [Notes (7) H Ji
NPS Flange Flange [Note (1)] Fitting (2)-(4)] B [Note (6)] and (8)] [Note (5)] [Note (5)]
4 9.00 0.75 0.42 4 6.5 9.00 4.0
5 10.00 0.75 0.44 5 7.5 10.25 4.5
6 11.00 0.75 0.44 6 8.0 11.50 5.0
8 13.50 0.75 0.46 8 9.0 14.00 5.5 All reducing fittings NPS 16
10 16.00 0.88 0.50 10 11.0 16.50 6.5 and smaller have the same
center-to-face dimensions
12 19.00 1.00 0.54 12 12.0 19.00 7.5 as straight-size fittings.
14 21.00 1.12 0.57 14 14.0 21.50 7.5
16 23.50 1.12 0.60 16 15.0 24.00 8.0
18 25.00 1.25 0.64 18 16.5 26.50 8.5 12.0 13.0 15.5
20 27.50 1.25 0.67 20 18.0 29.00 9.5 14.0 14.0 17.0
24 32.00 1.38 0.76 24 22.0 34.00 11.0 16.0 15.0 19.0
30 38.75 1.50 0.88 30 25.0 41.50 15.0 20.0 18.0 23.0
36 46.00 1.62 0.99 36 28.0 49.00 18.0 24.0 20.0 26.0
42 53.00 1.75 1.10 42 31.0 56.50 21.0 24.0 23.0 30.0
48 59.50 2.00 1.26 48 34.0 64.00 24.0 30.0 26.0 34.0
54 66.25 2.25 1.35 54 39.0 71.50 27.0 36.0 29.0 37.0
60 73.00 2.25 1.39 60 44.0 79.00 30.0 40.0 33.0 41.0
72 86.50 2.50 1.62 72 53.0 94.00 36.0 48.0 40.0 48.0
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Table I-3 Dimensions of Class 25 Gray Iron Flanged Fittings (Cont’d)

GEN
(@
(b)
©
(d
(e
®

ERAL NOTES:

Dimensions are in inches.

For facing, see para. 7.2(a).

For flange bolt holes, refer to Table I-8; see also para. 7.6.

For spot facing, see para. 7.7.

For intersecting centerlines of side outlets, see para. 7.3.1.

The flange diameter, bolt circle, and number of bolts are the same in Class 25 as in Class 125. Bolt hole diameters of Class 25 shall
not be modified when mated with Class 125 flanges or with steel flanges.

(g) The center-to-face dimensions of fittings are the same as the Class 125.

NOTES:

(1)  For wall thickness tolerance, see para. 7.1.

(2) For center-to-face dimensions of reducing elbows and side-outlet elbows, see paras. 7.3.2(b) and (c).

(3) Tees and crosses, reducing on run only, carry same dimensions center-to-face and face-to-face as a straight-size fitting of the larger
opening.

(4)  For reinforcement of crosses, see para. 7.8.

(5)  For center-to-face tolerances, see para. 7.4.

(6) For center-to-face dimensions of special degree elbows, see para. 7.3.2(d).

(7) Tees, side-outlet tees, and crosses, NPS 16 and smaller, reducing on the outlet, have the same dimensions center-to-face and face-
to-face as straight-size fittings, corresponding to the size of the larger opening. NPS 18 and larger, reducing on the outlet, are made
in two lengths, depending on the size of the outlet as given in Table I-3.

(8) Long-body patterns are used when outlets are larger than given above and, therefore, have the same dimensions as straight-size
fittings.

(9) Fittings reducing on the run only carry same dimensions center-to-face and face-to-face as straight-size fittings, corresponding to the
size of the larger opening. Tees increasing on outlet, known as bull-head tees, will have same center-to-face and face-to-face
dimensions as a straight fitting of the size of the outlet. For example, an NPS 12 x NPS 18 tee will be governed by the dimensions
of the NPS 18 long-body tee, given in Table I-3, namely NPS 16 center-to-face of all openings and NPS 33 face-to-face.

(10) Side-outlet tees, with outlet at 90 deg or any other angle, straight or reducing, carry same dimensions center-to-face and face-to-face
as regular tees having same reductions.

(11) In a side-outlet tee, the larger of the two side outlets governs the center-to-face dimension J.

39



ASME B16.1-2015

s18)3nQ 193N pue
yog uo uny auQ uo lainQ uo
Buronpay sso1) m:.o:vwm 99 Buionpay a9

:.r |
|24

-z >tz

$S01J 10 93]

laonpay
INTELEE]

-
=

r/r_

190npay 19InQ-9pIS $504) 99

] o= P o T T

v v v \l_.._
] - SIS .

Z L 1 _ f JI:

S Rl 4 ——

v AITIL!!_\ fe—V
moq|3 moqi3 6ap-06 Mmoqj3 snipey
youeug-ajgnoq 193INQ-9pIS moq|3 mmv-m.v -mco._ bap-06 moq|3 6ap-06

@ﬁ

Sjﬂ:@ |
A <

g—l

sSuii4 pasue) uoi] Aeig GZT sse)) jo suoisuswiq -] 3)qeL

W. :*
o

L —>

40



ASME B16.1-2015

aseg aienbg

[—s—

13K

Ile |

+

i
n

_ll\__\_lv_ sajoy

aseg punoy 10q ¢

s—”

N

youeug
uo Buonpay

|esaye b6ap-Gp lﬁl
N
w

L]

29 asegq

F— S5 4+

]

N nlﬂ ]
{

moq|3 aseg
s ¢
T k3|

Yy

AT

| €

18[1N0
apIs

sfiliu

Py
et

s191nQ
pue uny auQ uo
Bulonpay sso1) 10
93] 19pNQO-9p!S

—

T
H
i
t
H

Mo
==

s18]1nQ yiog uo
Buionpay ssoi19 10
991 19pnQ-9p!s

19)3n0

o
=

I*l
H
{
f
H

K3

al

youeug pue uny
auQ uo Buonpay
|esa1e Bap-G

s19jInQ yiog
pue uny auQ uo
Buionpay sso1)

le— T —>te—T

R

(Puo)) sSuiiy pasue)4 uoi| Aesg GZT sse)) jo suoisudawiq #-| dqeL

41



ASME B16.1-2015

o've 0'9¢ 0'0¢ 0'8¥ e T 00'7¢ 0079 00'7€ 00°¢ 00°'8% S/t 05°6S 8y

0'0¢€ 0'€c 0'%7¢ o¢cy e e 00°'1¢C 0996 00°T€E 18T 00'cy 9'¢C 00°€S [4/
0°9¢ 0°0C 0%7¢ 0°9¢ T T 00°8T 00°6% 00°8C 91 00°9¢ 8€'C 00°9% 9¢
0°¢ec 081 0°0¢ 0°0¢ 0001 00°6% 00°GT 09°1¥% 00°5C 1 00°0¢€ e G/°8€ 0¢€
061 0°sT 091 0%7¢ 00'6 05°0% 00°TT 00°7¢ 00°CT Tan’ 00°'%7¢ 88’1 00°C€E 7T
0/1 (R oyl 0°0C 00'8 00°s€ 05°6 00°6¢ 00°8T 't 00°0¢ 691 06°/¢ 0c
q'ql o€t 0zt 061 00/ 00°C¢ 098 05°9¢ 0991 90°'1T 00°8T 94’1 00°5C 81
081 059 00°0¢ 008 00°'t7¢ 00°ST 00T 0091 771 06°€T 91
091 009 00°4¢ 0S°Z 09'1¢C 0071 88°0 00171 8¢'T 00°'1¢C 71
ol 0S°S 0s'%¢ 0§52 0061 00°Ct 18°0 00'¢ct Tans 00°61 1l
0¢t 009 05°0¢ 0S'9 0991 00°'TT S/°0 00°0T 61°1 0091 o1
"8ujuado jsasie o1t 0s'Y 06721 06§ 0071 00'6 90 008 vt 09°€l 8
3y} Jo azis ay3 03 Sujpuod
-Sa1100 ‘s3uIny az|s-)yslens 0'6 09°¢ 0s'%1 00§ 09'TT 00'8 960 009 00'T 00°TT 9
Se suolsuswip adey 08 04°€ 09°€T 0s'y Scot 052 0S50 00°S 76°0 00°0T S
-0}-19]u3d auWles 3y} aAey 0L 00°¢ 00°¢Ct 0017 00°6 0S'9 050 00'%7 76°0 00°6 4
l1eys Jojjews pue 91 SdN 9 00°€ 09’11 09°€ 098 009 7%7°0 09°€ 180 048 VA3
S9SS0.42 pue s33} SudNpal |1y 09 00°€ 00°0T 00°€ VAV 0S°S 8€°0 00°¢€ S/°0 0572 €
q'q 0S¢ 05°6 00°€ 002 00°S 1€°0 0S¢ 69°0 0072 A4
0'S 05T 008 0s°C 099 05t €0 00°¢ 90 009 14
e 00°C 002 Tard 009 00’ 1€0 0s'1T 94°0 00 91
T ST 1) 00T 06°S S/'€ €0 STt 050 [4°h4 VA
T ST S/°S ST 00°S 0s°€ 1€0 00T 7%7°0 STy T
[ H [(01) pue [(o1) [(6) @10N]  [(6) @10N]  [(8) @10N]  [(8)-(9) [(6)-(9) [(7) @10N]  sSumy a3uey a3uely SdN
J91IN0 ‘uny (9) ss10N] 910N] 3 a J Ss910N] sa)JoN] SsawiyL j0 jo jo
apIsS 1o ey FEN S 4 ‘|esale] ‘|esale ‘moq)3 g 4 nem 1919wWwelq ssauwyIyl  Jajpwelq
19110 -0} pue 19110 ‘19onpay pue ey 8ap-s¥ ‘moq)3 ‘moq)3 apisu| wnwjuiw
9de4-0) -191U’) Jo 9zis ?oey A ‘onug -0} 97e4-0) snipey Yyoueig |e1oueD [(€)~(1) Se10N]
-193u8) SdN -0} ?7e4-0) -193u9) -19}ud) -Suo1 -3)qnoq pue sasuely
[(r1) pue “(<T) ‘(6) SotoN] R e P06 A omil
5355017 puE 5391 yoys 97e4-0) $95501)
-19jud) ‘s3] ‘moq)3
[(cT) pue (TT) sajoN] S9p-06
(susened Apog-uoys) 27e4-0}
sSumi4 Supnpay -191U3)

[(9) pue (5) sa10N] sSuim4 ysSiens

(Puo0)) sSunyy pasue)4 uoil et GZT SSe)) jJo suoisudwlq - d)qeL

42



ASME B16.1-2015

.. .. .. 0Ty 00 0°6¢ - o€
m\k S/'11 8 [ (49" 09°€T 04°8T ‘4 S0 S'1E 4" %¢
%, S/Z'11 8 (49" (49" 09°€l 0091 §'6C 01 0°4C ot 0c¢
VA ST 8 vt [4%" 09°€l 00°9T WA 01 0°s¢ 8 8T
VA 09°6 9 00'T 00°T 00°TT Sl€l 91
Y, 056 9 00'T 00'1 00'1T 05Tt 71
MN 056 9 00°T 00°T 00°'TT ST'11 1
e 05/ K 88°0 %6°0 00°6 S/°6 (o)
«\m 05/ ¥ 88°0 76°0 006 /'8 8
VA 05°G YT 790 69°0 002 002 9
w\m g€ 7, 05°0 950 00° P 9y} 0} Suipuodsaniod ‘sSuily 9zis-1ysiel)s n:
wm . t X . . . Se SuOISuaW|Ip 9Je}-03}-193Ud SWES Y} dARY L
¥e 88'¢ VAS 0S50 960 00°S 88y €

11eys Ia)jews pue 91 SN S|elaie] Suppnpal ||y
% 09°€ 1 0S50 050 48 0s'y Y
% 05°€ 1 050 050 9y Y [4
% e |2 0s°0 7%7°0 STy S/.°€ Y1
VA YA e 8€°0 7¥°0 05°€ [4°N 1
VA [YAre VA 8€°0 w%7°0 09°€ 09°€ 1
S910H m aseg n 1 [(61) pue d d N w 13)1ewS SdN
J0 ‘Supeds 10) adid ‘sqry ‘aseg (81) Ssa10N] ‘aseg ‘Youeig ‘uny ‘uny pue
19jpwWelq o9 Suipoddng J0 jo S -0} 2Je4 aoe4 ?Je4 youeig
10 Jo ?zis SSawIYL SssawdIyl ‘aseg -191u8) -0} -0} -0} J0 ?zis
9)241) 309 SdN alenbg -19jUud) -19jUud) -191Uud) SdN
Sunuq aseg 40 Uipim 10 [(6) @10N] Slesaien
aseg punoy
Jo J9jPWeIQ [(zT) pue (T1) sai0N]

[(£1)-(9T) s@10N] S98) pue smoq)3 aseg

(susaneq Apog-uoys) ssSumiy Suppnpay

(Puo)) sSumyy pasue)y uosy Aein GZT SSe)) jo suoisudawiq #-| 3\qeL

43



ASME B16.1-2015

*JBaysS 40 uo|Isud) ul spoddns 10 Ssioydue 10j pasn ag 0} Jou ale pue uoissaidwod uj poddns U0y papualul aie SSully 9Say) JO Saseq ayl

*SaUII9IUdI I)ppelis 0] se pade|d 0S Sased |je ul sajoy noy Ajuo Suisn 1dadxs ‘azis adid Suipoddns ay) Jo a3ue} ay) 10 Se SWEeS Jy) S| ISeq punod Joj umoys ajejdwal sjoy Jjog (6T)
‘ujuado Ja)jews 10 1a81e] 9y} aysoddo aq J1eys aseq ay} Jayiaym Ajoads jleys

S19pJ0 ‘smoq)d aseq Suldnpas Jo 3sed syl uj “Suilly ayl Jo Sujuado 1sasie] sy} Jo 9zIs 9yl AQ pauIWISIAp B ISBQ JO SUOISUSWIP 9IBJ-0]-19JUdD pue 3zIS dY} ‘sSulllly Suppnpal Jo4 (81)

*s9z|s Supnpai pue Jysiels jje o} saijdde uoisuswip aseq ayl (£1)

"9-] 3]qel 993G "papuawwodal aie s3uy adeloydue ‘7z SAN ueyl Jasie) 831 104 (9T)

1aseyaund ay) Aq payroads uaym Ajuo paysiuiny ale saseg (ST)

()€ €°/ "esed 995 ‘S19)IN0 SY) UO SUOIIINPAI BZIS JUAIBYIP OM] SUIABY SBSSOID pUB S33) 19]IN0-9PIS SUIINPaL JO SUOISUSWIP 3IBJ-0]-19JUd 404 (¥7T)

((@)€ ¢’/ “esed 995 ‘s99) peayY-|ING SB UMOUY ‘Suni Ylog uo SuidINPaJ SI3) JO SUOISUBWIP BIBY-0}-19Judd 104 (ET1)

((@)g°¢°/ “esed 99s ‘Ajuo uni uo SuldNpal S|eIdle] PUB ‘S9SSOID ‘S33) JO SUOISUSBWIP 3IBJ-0}-191Ud 404 (TT)

((@)€ ¢’/ esed 99s ‘anoqe UdAIS uey) 4981 SaYdueIq SUIARY S|BIdIR] PUB S191IN0 SUIABY S9SSOID PUB S99) JO SUOISUBWIP 3IBJ-03-193Ud 104 (TT)

"G g7/ "esed 995 ‘S19oNPaJ J1IUSIID PUB SISINPAI JO SUOISUBWIP 3IBJ-01-9d8) 104 (OT)

*6°/ "eled 99S ‘S|eId)e] PUR S3SSOID JO JUSWIIOUIBI 10  (6)

‘(p)z €2 “esed 995 ‘smoqle 9a183p |e12ads JO SUOISUBWIP 3IBY-0}-19Judd 104  (8)

*(9) pue (q)z €’/ "seied 93S ‘SM0q]d 19]IN0-9PIS PUBR SMOQ]d SuldNpPal JO SUOISUSWIP 9IBJ-0}-193Udd 104 (/)

*1°¢"/ “esed 99s ‘s3ullly 19)IN0-9PIS JO Saull4aIuad SuldasIaul 104  (9)

‘t7°/ ‘ered 995 ‘S9IURIS|0) 9IBJ-0}-193UdI 104  (9)

*1°/ ‘esed 995 ‘S9IURIDI0) SSAUYIIYY J|lEM 104 (%)

*/*/ “esed 99s ‘Supdej jods o4 (€)

‘9°/ "eied pue 6-| 9|qeL 0} 19ja1 ‘sdjoy joq dSue) 104  (7)

‘(®)zZ "esed 99s ‘Sudeyuof (1)

‘S31O0N

"SaydUl Ul BJe suojsuawlq 310N TVYINID

(Puo)) sSumyy pasSuely uosl Aein §ZT Sse)) jo suoisudawiq #-| dqeL

44



ASME B16.1-2015

SENT 19)InQ pue

yiog pue sjaInQ ylog uo uny auQ uo J9)1nQ uo
Buronpay sso1) Bulonpay sso1) Bulonpay a9 Buionpay aa )
H

|Hr |’v|
Bt

ss019) 98] 18)3nQ-9pIS

|+14|~::

19onpay
o113U8203 199npay

- @

v _
,t_ *H_\IL(I.\II;
moq|3 6ap-06 Mmoq|3 snipey
}oInQ-apis moq|3 bap-Gp -Buoq Bap-06 moq|3 Bap-06
v

Pt A

sSuiyi4 pasSueld uoi] Aerg gz sse)) jo suoisudwiqg §-| dqeL

45



ASME B16.1-2015

aseg aienb

—s5—

S

o | 0

!
I

8a) aseg moq|3 aseg

-~

aseg punoy

_=s

sajoy

S ¢4 S g2
Rl a -

_ _ Yy

I

.w't\ Hoq ¢

youeug pue uny
auQ uo Buionpay
|esdie bap-Gg

youeug uo buionpay
|esare] Bap-Gi

S13[INQ pue uny auQ TN T)
uo Buionpay ssoi) uo Bujonpay sso1)
10 93] 18]1NQ-3pIS 10 83 19)INQ-9pIS
(—— 3
H
19)1n0 19[3n0
apIg 9p!IS

LLLIA

U
L

(P.uo)) sSumi4 pasue)4 uoy| Aein Sz Sse)) jo suoisudwiq - )qel

46



ASME B16.1-2015

q'qC 5°0C (014 0°0¢€ e e 00°G1 0S'1Y 05°/C 00°¢ 00°6C 61°/¢€ 00°¢ 00°ey o€
S 1T 041 91 0%¢ 00°0T 0s°LY 00°¢Ct 00°7¢€ 06°¢CC o1 00°€C reoe S/t 00°9€ 144
'8l q'ql 71 0°0¢ 05'8 05°0%7 0501 00°6C 0561 0s'1T 00°61 99°6C 0S¢ 05°0€ 0c¢
0/1 0wt [4) 061 00'8 0§°/2¢ 00°0T 05°9¢C 00°8T 8€'T 0021 €€ 8€'C 00°8C 81
08T 057/ 06°7€ 05°6 00°%C 0991 STl STat 90°TC Tare 06°5C 91
091 0S'9 00°1€ 05'8 0S°'1¢C 00°GT (4% SCTET 76°81 cre 00°€C 71
(ot 009 0§°/2¢C 00'8 0061 00°€T 00°'T 00°CT 7791 00°C 05°0¢ 4
ozt 0s°S 00°%7¢ 002 0591 09'TT %76°0 00°0T 90°71 88’1 08°/1 o1
0’11 009 05°0C 009 0071 00°0T 180 00'8 7611 4" 00°ST 8
0'6 00y 05°/1 0s°S 0S'T1 0s'8 S2°0 009 69°6 771 0s°C1 9
“8ujuado 0’8 0s°€ 00°4T 00°S SCot 008 69°0 00°S e 8¢'T 00°TT S
}sas8l1e] ay} jo azis ay} 0’/ 00°¢ 09°€l 0s'Y 006 0072 90 00’7 769 Tan s 0001 4
0} ulpuodsaliod ‘sgu} S'9 00°¢ 0s°CT 007 0s'8 059 95°0 06°€ 1€9 61°1 00°6 9.€
-}l 9zis-}ysiel}s se suols 09 00°¢ 00°'TT 0s°€ SYAVA 009 99°0 00°¢ 69°G (4" ST'8 €
-UsWIp 9JBJ-0}-19JUdd dWES
3yl aAey |leys Ja]jews S 0s°C 05°01 0S¢ 002 05°S 05°0 0S¢ v6'Y 001 0§/ 9.c
pue 9T SdN $assoid 0'S 0s°C 00'6 00°¢ 059 00°S 7%°0 00°C 61y 880 059 14
pue s99) SulPNpal |1y T 05°¢C 05°8 S/t 009 04’y 717°0 049’1l 94°¢ 180 9 Y1
T Tard S Tava 0s°C 0S°G Ta 7%7°0 STl 90°¢ S0 FTa .N\HH
T 00°¢ 059 00°¢ 00°S 00'Y w717°0 001 69°C 69°0 88’ 1
/ [(6) pue  [(zT) pue  [(c1) [ty pue  [(xT) pue  [(6) ®10N] [(6) Pue ‘(8)  [(01)-(8)  [() ®1oN] sSumd  [(y) aloN] (o] a3uely  SdN
‘PIN0  (8) Sd1oN]  (9) seloN]  @31oN]  (07) s@1oN]  (OT) S@1ON] ) ‘(9) seioN] S910N] ssau jo aoey ‘e3ue)4 jo
apis H 19)jews 4 3 a ‘moq|3 g v SPIYL Jajowelq pasiey Jo  Jo ssau  Iajpuwelq
10 19)IN0  ‘uny dde4 pue 192npay ‘|esaje ‘lesaje Bap-sf ‘moq|3 ‘A ‘enuL nem apisu| 19)pwelq SPIYL
ERlT] -0]-19]U9)  19NINQ Jo aoey pue ERlT] 9Je4-0) snipey pue ‘sassol) Apog wnwiuiw
-0}-13]ud) 9zIS SN  -03}-93e4 , A -0]-19]Ud) -19jud) m.m:o._ mmw._. 'moq|3 [(9) pue (s) so10N] [(€)—(1) Se10N] Se8ueld
[(71) pue ‘(€1) ‘(OT) SaIoN] oniL 978 °P-06 3P-06 sSumy4 Jeseuay
5355017 pue S991 -0]-19]Ud) 97e4-0) 97e4-0)
Joys -19ju8) -19ju’)

[(ST) pue (TT) SaloN]

(Apog 1oys) Supnpay [(9) pue (S) sajoN] sSum4 ySiens

(P.3u0)) sSumy pasue)y uosj Aesg QST Sse)) jo suoisuawig  §-| dqeL

47



ASME B16.1-2015

m\l T 0T STl 88'T 0s°/1 G/'0¢C £ € 114 4 ¢
T 00°€T 8 STl 91 00°ST 88°/1 9¢ € 149 o1 (014

T 00°€T 8 (49" 4" 0091 SC91 ‘N4 € 1€ 8 81
w\N c9°01 9 cr't 771 0S¢t SZ'v1 91
VA 901 9 00'T 771 0s'Ct 09°€T 71
¥, 901 9 00'1T 771 0s°0T 00°¢Ct 4
%, 88/ K 880 T 0001 0s°0T o1
Mw\N 887/ 4 880 STl 00°0T 00'6 8

%, 88'G A4 G20 001 05"/ 0s°Z 9

VA 88°G 9. S0 00'1 052 S2'9 "8uiuado 3sasie) ay} jo azis S

9y} 0} Suipuodsaniod ‘sSuiny azis-1ysiess

VA 00°S 4 790 88°0 059 009 SB SUOISUBWIP 9JBJ-0]-193UdD BWES dY] dARY Vi
¥, 05’y Y1 90 180 9 9°'S lieys Ja)jews pue 91 SdN S|esdle] Sunpal |1y 9.€

Y, 0S5y Y1 790 180 9 TA €
VA 88°¢ VA" 050 S2°0 ST'S SLY 9.C

e 88°¢ VA 050 SZ2°0 SCS 05’y 4
S9]0H jo Mm aseg n 1 [(61) @10N] d d N w 19)ews SdN

J93pwelq ‘Supeds 10} adid ‘sqiy Jo ‘aseg jJo S ‘aseg ‘youesg ‘uny ‘uny pue
Jj0g 1o Suipoddng ssawdIYyL ssawPdIyL ‘aseg -0} ey ey ?oe4 youeig
91211 309 Jo ?zis alenbg -19ju’d) -0} -0} -0} Jo ?zis
[(07) @10N] Sunugq aseg SdN 40 Yipim Jo -19ju’) -19ju’) -19jua) SdN
9sed punoy [(0T) 210N] S|eI9IE]
Jo JsjpWelq

[(81)-(91) s@10N] S93) pue ‘smoq)3 ‘aseg

[(sT) pue (11) sa10N] (Apog vous) Supnpay

(PauoD) sSumiy pasue)y uosl Aein QST SSe)) Jo suoisuawiq  §-| d\qeL

48



ASME B16.1-2015

"Jeays 1o uolsua} ul spoddns 1o sioydoue 10y pasn aq 0} Jou ale pue uolssaidwod ul poddns 1oy papusiul aie sSulllly asayl Jo saseq ayl

*S9u||491udd d|ppelis 0} se padejd 0s sased ||e ul sajoy Inoj Ajuo Suisn 1dadxs ‘azis adid Suinoddns ay) jo aSuey sy) 1oy Se swes 3y Sl 9seq punoi 10y umoys 9iejdwsa) ajoy yog (07)
‘8ujuado Ja)jews 10 1a81e] 9y} aysoddo aq Jleys aseq ayl Jayiaym Ajoads jeys

SI9pJO ‘smoq)a aseq Sujanpal Jo ased ay} ul ‘Sumy ayl Jo Suruado 1sa8ie] 3y} Jo 9zis 9y} Aq paulwI}ap S4B 9SBQ JO SUOISUBWIP 9IBJ-01-193UD pue 3zIs 3y} ‘sSuly Supnpal o4 (61)

*/-| 9]qeL 99S "papuawwodal ale sSupy aseloydue ‘4z SAN uey) Jasie] s99) 4104 (8T)

*soz|s Supnpai pue ysiens Jje o Aldde suoisuswip aseq ayl (Z1)

1aseyaind Aq payiads usym Ajuo paysiuiny ale saseg (91)

“(@)¢ ¢’/ “esed 99s ‘Ajuo uni uo SuPNpas S|BISIL] PUB ‘S3SSOID ‘SDI) JO SUOISUSWIP 9IBJ-0}-193Udd 104 (ST)

(@) €7/ resed 995 “19)3N0 BY) UO SUOIIINPAI BZIS JUBIDYIP OM] SUIABY SBSSOID puB S$33) 19|3N0-9PIS SuINPaAL JO SUOISUSWIP 9IBJ-0]-193Ud 104 (¥T)

*(9)€ ¢/ "ered 995 ‘s3] peAY-| NG SB UMOUY| ‘Suni Yyjog uo SujINpai $333) JO SUOISUSWIP 3IBJ-0}-191udd 104 (ET1)

"G ¢*/ ‘esed 995 ‘S19ONPaJ JUIUSIID PUB SISINPAI JO SUOISUBWIP 3IBJ-03-98) 104 (CT)

((@)€°¢°Z “eaed 99s ‘9rnoqe USAIS uey) JaSie] saydueiq SulARY S|BI9)B] PUB S191IN0 SUIABY S9SSOID PUB S33) JO SUOISUSWIP 9J8)-0]-191udd o4 (TT)

'g*/ "eled 995 ‘S|eIdle] pUR S9SSOII JO JUBWIIIOUIBI 104 (OT)

‘(P)z° €L "eied 99s ‘smoq|a 9a189p |eI2adS JO SUOISUBWIP 9BJ-01-193Udd 104 (6)

*(9) pue (q)z €/ "seled 99s ‘SMOQ]d 19]IN0-9PIS pUBR SMOQ]d SuldNPaJ JO SUOISUBWIP 9IBJ-0]-193UdI 104  (8)

*1°/ “eded 995 ‘saduBID|0} SSOWIIY] J|lem Jo4 (L)

*1°¢"/ “esed 99s ‘s3uillly 19)IN0-9PIS JO SaUI4BIUI SulIBSIBIUI J04  (9)

*t7°/ "esed 99S ‘S9IURIS|0) 9IBJ-0}-191Udd 404 ()

‘ul €0°0F 0} |enba S| 9.y pasies ay) Jo JaldWeIp Jy) JO ddueId0l (%)

*/°/ “ered 99s ‘Supejjods io4  (€)

‘9'/ "ered pue z-| 9]|qeL 0} I9ja1 ‘sajoy 3joq a8ue) 104  (7)

‘(@) eled 9ss ‘Sudey lo4 (1)

‘S31O0N

*Saydul Ul ase suolsuawig  :3LON TY¥INIO

(PauoD) sSumiy pasue)y uosl Aein QSZ Sse)) jo suoisuawiq §-| d\qeL

49



ASME B16.1-2015

uialied Apog oyg ‘sazig Buionpay

MaIA pu3 MB3IA 3pIS maip doy
(3109
SQI SB S191UdD dWeg - uey} Jabie| 9seq 40 apls yoes uo
! .
Squ 40 Jaquinu = PQ / y _.m ‘ul w\_. $8|0y 1|0Q }0 Jaqunu 7
z [ L L s|oy) s1j0q
TN [ e -
+ ; , : =1 e EA
I v i T jo sr0werp = 9 7 xvj :v_ /
1 . Iodto HHet
| —LL 1 . N
1ViEE |
4 S u IV |
(I '
[N 1
"oy 1
% il !
_ b= —oses 3
L T |
p oy 1
I 1
[E !
HH e " " H
ﬁlﬂ 1 “ "
o iR
Ry HgrU
g
L 1 J
=)
[I'e)
sazig yblens
MB3IA pug MBI 3pIS maip do
18Biej pue Q| SN uo (3109 aseq 0 apIs yoea uo
Sl Se SI91udd dwes ueyy sabue| s8]0y 1j0q JO JAqWINU = 7
- | B / ur 8,
sl e ole 8|0y) s1j0q
ﬁ_ﬂt : : H . J0 JslBwelp = 9 ‘A.m
| e H 1 WD |
e amjanly ‘ @5
g—— — -t N BN - 4+ - ——— +4
AV YR b i
ARG \N [ “ 1
/ \ 1 I |
/ \ v !
1 Vo N !
| R _q 8 go=! mme— et 1
I 1 =
L I y i i
AN Vi b i
W\ i/ [ |
NN\ 7/ | [N} |
Y P \ i '
I|l|/4lVU.IIIl|N:\\f\IJ\HIII . g ==&l -4
/+l\ - L »l_l — o

-

s3] §ZT Sse)) Supnpay pue jysSiens 1oj saseg aSeloydouy Jo suoisudawid 9-| dqeL



ASME B16.1-2015

‘Sujuado 1s981e] Y3 Jo 9zIs ay) 0} Suipuodsaliod ‘sas) 9zis-1ySiells Se SuoIsuaWIp Iseq awes ay) aAey Jjeys Ajuo uni uo Sunpal sadl (7)
*Sujuado 1sa8ie) 9y} Jo 9zIS 3y} 0} Suipuodsallod ‘99) 9zIS-}ySiellS ay) J0j SB SWES Y} 9] ||BYS SuOISUIWIp aseq
9y} ‘s99} Sulonpal 10j UMOYS uey) JaSIe] SI 1313N0 By} J| "PAsN 3q J|eYS d]ge} SIY} Ul UMOYS SUOISUSWIP 3Seq ay) ‘s99) Sulanpal 10y USAIS UBY] JS)|BWS 10 9ZIS SWES ay} S| 19]IN0 9y} JI “4a8ie] pue 8T SdN 404 (1)
‘S31ON
‘-] 9]qeL 01 J3jal ‘suoisuawip 391404 (9)
1aseydind ayy Aq payiads usym Ajuo paysiuiny ale seseg (q)
'Saydul ul ale suolsuawiq (B)
*S31ON TVd3INTD

00°09 S G/°€S ST'8 VA L6 14 Sl 0€ S2°1T 88’71 7 S STES 05°6S 00T " ST S2°TE 8
S/.%S S 05°'8% 052 VAS 058 7 05°9¢ 7T 8€0T 00°€T k4 g S/9% 00°€S 181 4 9T ST6C [44
ST9Y 14 05°1Y 8¢€'8 A1 20T € 00°Ce 124 4% STl 7 S S/°0% 0091 [4°" &1 8€C 05°5¢ 9¢
00°6€ K4 T443 STL Y1 00°6 € 05°/¢ 0T 88/ 8€'6 k4 S 04'17€ G/°8¢€ 771 VAl e 00°Cc o€
9'1e 4 00°8C sT9 VA 002 € 049°€C 91 09'8 8¢€'TT € 4 8€°8C 00°Ce T &1 881 09°81 £
§/2'9C 14 S/2°€T 8€°¢g 1 009 € 00°TC w1 ['Tar 05°6 € 4 00°%C 05°2C [4%" Y1 691 0091 (014
ST 14 0s°'1C s NH STS € 00°61 4" 99 0s'8 € 4 YA 74 00°5C 901 w\m~ 9¢°'1 00°GT 81
009 YAVA € 4 S/61 05°€C 00'1 A8 771 SLET 91
0s°S /9 € 4 [YAVAS 00°'T¢ 88°0 q\? 8¢'1 0S¢l 71
88'% S/'S € 14 0s°'GT 00°61 180 w\l T TN cl
‘Buluado 1sasie| ay) Jo azis ay} 0} (147 88"y € ¥ 8€'€l 0091 (VA &1 611 ST6 [0)4

Suipuodsauod ‘99) 9zis-}ysiesls e se suojsuswip (g) aseq 05°S 00'8 z € 00°TT 0S°€T 79°0 1 AN 8¢'8 8

awes ay) aAeY ||BYS J3)|EWS pUB 9T SdN S9ZIS 9] Suldnpay 8E' 009 4 € S/°8 00° 1T 99°0 &, 00'1 002 9

T3 00°S [4 € 0572 0001 050 VA %760 ST9 S

TS T 4 € 059 00°6 05°0 VA %6°0 059G 7
009 e 1 4 009 0s'8 7%°0 VA 180 T Y€

009 o 1 4 009 052 7%°0 VA S0 88" €
0s'% T 1 4 0S'% 00°Z 77°0 VA 69°0 0S' 9z
‘g 7 bl H 9 '3 ‘a [(®  1enews H 3 a 1 b g 4 9 [(1) @10N] 14 SdN

‘aseg ‘aseg ‘s19)ud) ‘nog ‘sjjog ‘sqiy Jo  ‘sqiy jo ?JoN] pue ‘pu3 ‘s9)0H ‘sqiy jo ‘aseg Jo ‘s19)ud) ‘aseg ‘sqry ‘sjjog b] ‘aseg
Jo jo nog puosas Jo SI9)U’)  JaquinN 'g sazIs puosas 109 BqunN  9pIS yoeg 1og alenbg jo jo ‘aseg -0}
yip'm apIs 9SIaA 0] Jj0g 1919 ‘aseg 1°1INQ 0} Jj0g apisu| uo s?)0H EHEYY J0 ssau 1919 Jo ssau -19Jud)
yoe3 -sueij pu3 -welq jo SdN pu3 pue hog jo -sueij yisua1  plyL  -weig Pyl
mh_c wol4 yiSua wou4 sqiy jo JaquinN pue soz15 Supnpay pue
10H 19u9) SI3JUd)  SIBUD) ypIm s9215 14SILAS Y10g 0} UOWWO)
jog jo leulpmy leutpny
JBqunn -18uoq -18uo

(uiened Apog-uoys) [(2) pue (1) s910N] $9z1S Suldnpay

s9z|S Jysiens

(pauo)) sav] SZT sse)) Supnpay pue jysSiens oy saseg aSeioydouy jJo suoisuawiq 9-| djqeL

51



ASME B16.1-2015

MaIA pug

Sl SB S191Ud0 swes

squ Jo Jaquinu

MB3IA 3pIS

1

MalA pu3

squ Jo Jaquinu =

HH |

1

uidned Apog 1oys ‘sazig buionpay

(3109

ueyy Jabie|
"ur 8/,
8|0y) s1j0q
J0 Jorawelp

[

saz|g 1yblens

M3IA 3pIS

1abie) pue Q| SdN uo

SQI1 se sIaluad saweg

Q/ // g / |
]
H

M vor M
I JL
+H < 4/|/v|lil
g ~N
| ng
/ \“\ Al /n\
/ 14/ Nt
\
VA
\
L ) ‘1
"\ 1!
W 1!
\\ i
v\ i
AN \\\\\\
AN //N/l s
llllllll -l — i — - — —

~—

(y10q

ueyy Jabue|
"ur 8/,
8|oy) s10q

4O Jelswelp = 9

[ et el

maip doj

aseq 4o apIs yoea uo
sa|oy 1j0q 40 Jaquinu = 7

L L
‘o, (13 ety

Mmalp doj

aseq 40 apis yoea uo
s8]0y 1|0q 40 Jaquinu = 7

N
,mmr-,umuruwmﬂﬁﬁ

"

$33] 0§z Sse)) Supnpay pue jysSiens loj saseg aSeloyduy jo suoisuawiq /-] 3qel

52



ASME B16.1-2015

-Sujuado 1s381e] By} JO 9zIS ay) 0] Sulpuodsaliod ‘Saa) 9zIs-}ySIellS Se SuOISUSWIP 3SBq SWeS sy} aAeY ||eys Ajuo uni uo Sudnpal s8] (€)
‘Sutuado 1s981e] 3y} Jo 9zIS 9y} 0} Suipuodsaliod ‘s99) 9zI1S-1ySies)s dy} 10} Se dwes Y} g J|BYS Suolsuswip aseq ay} ‘sas) Sujonpal 1oy umoys uey} 1asie) S|
19]1N0 3y} 4| "pasn aq J|eys saa) SuldNpal 10j 3]qeL SIY} Ul UMOYS SB SUOISUSWIP dSeq dY) ‘S9a) Suldnpal Joj USAIS UeY) JS]|BWS JO 9ZIS SWES U] S| 13]13N0 3y} JI “498ie) pue 8T SdN 404 (7)

uaseyand ayl Aq payoads usym Ajuo paysiuiny aie saseg (1)

*S310N

*G-] 9]qeL 0] J3jal ‘suojsuswip 93} 4104 (q)

*SaydUul ul ae suoisuawiqg (e)

*S310N 1VY3INID

00°€Y 08¢ zr9 799 S0€ (014 00'6 (o) 1 S 00°8¢ 00'ey 00T T 1€°T S.ve o€
ST9¢ 0ze 699 AN N4 91 886 45 € Y SL 1€ 009€ 9T Y1 90T S2°0C 124
ST 0€ §'9¢ 009 002 0'€t 12! 8¢'8 0t € 4 §2'9¢ 05'0€ 05T Yt 88’1 88°/1 0t
ST'8T 74 ST'S 059 S0C 4 8¢/ 6 € Y STYe 008 8T Y1 691 ST91 81
002 8 € 4 00°CC 05'$C  STT Y1 95T Syl 91
059 Vi € 4 00°02 00€r Tt 1 8¢l 0S°€T 71
SLS 9 € Y 0521 050z 00T T STt 00°Z1 41
88'Y S € Y SLYT 0521 %60  ¥1 ST 05°0T 01

‘8uiuado 1sadle] ay) Jo azis ay) 0) Bulpuodsaliod ST9 8 14 € 05°CT 00°GT 18°0 T 't 00'6 8

‘99 9z1s-1ysielis e se suolsuswip (g) aseq awes s 9 14 € ST°0T1 07T 6270 ¥, 90T 052 9

9y] 9AeyY Jjeys Jojjews pue 91 SdN SOZIS 99} mEu:wa_

8¢y S 4 € S8 00'TT 690 &, 00T SL9 S

8/'¢ 4 14 € YA 0001 790 ¥ ¥6°0 009 4
14 T T 4 STL 006 95°0 % 76°0 [4°N A

059 T T 14 059 ST'8 95°0 VA 180 ST'S €
(VA e T 4 SL°S 052 95°0 & SL0 SLY YT
‘g bl 'H '3 [(€)@10N]  JoNeWS H 3 a 1 b g 4 9 [(2) pue v SdN

‘eseg  ‘siajud) ‘50g ‘sqiy g pue ‘N0g ‘sqry ‘sqiy jo ‘aseg ‘s1ajua) ‘aseg ‘sqiy  ‘snog (1) sa10N] ‘aseg
jo o9 puodas j0 ‘aseg s9zIS puod’as jo qunN o apIs Nog alenbg jo jo b -0}
YIPIM 9SI9A 0] Jjog Si9jua) jo PNIN0 0} Jjod Slajua) ysej uo 9SI9A jo SSau 1919 .wmmm jo -19jua)
-suel| puj woli4 yiSua SdN puj woly S9)0H -suel] yiSual HPIyL -welq ssauwydIyL
13jua) |eu 19)ud) Jeu Jjog Jjo pue seziS Supnpay
-ipn)iSuo] -1pn)iSuo] laqunn yIpIm e L

[(€) pue (2) sei0N]
(uidned Apog-1ioys) sazis Sudnpay

59215 1ySiens

pue sazig jySiel}s yjog uo uowuwo)

(puo)) saa] 05z sse)) Supnpay pue jysSiens oy saseg asSeioydouy jo suoisuawiq /-] d)qeL

53



Table I-8 Class 25 Flange and Bolting Dimensions

ASME B16.1-2015

—i—

T

=

Flanges
Minimum Bolt Holes )
Thickness, Hub Diameter Bolting [Note (6)]

Q Minimum Minimum of Bolt Diameter of Diameter Length

Diameter, [Notes (1) Diameter, Length, Circle Bolt Holes Number of Bolts of
NPS o and (2)] X Y [Note (3)] [Notes (3)-(5)] of Bolts [Note (3)] Bolts
4 9.00 0.75 5.31 1.31 7.50 A 8 A 2.50
5 10.00 0.75 6.44 1.44 8.50 A 8 A 2.50
6 11.00 0.75 7.56 1.56 9.50 VA 8 A 2.50
8 13.50 0.75 9.69 1.75 11.75 A 8 A 2.50
10 16.00 0.88 11.94 1.94 14.25 VA 12 A 3.00
12 19.00 1.00 14.06 2.19 17.00 A 12 A 3.00
14 21.00 1.12 15.37 2.25 18.75 /A 12 A 3.50
16 23.50 1.12 17.50 2.50 21.25 /A 16 VA 3.50
18 25.00 1.25 19.62 2.69 22.75 A 16 VA 4.00
20 27.50 1.25 21.75 2.88 25.00 A 20 A 4.00
24 32.00 1.38 26.00 3.25 29.50 A 20 A 4.00
30 38.75 1.50 36.00 1 28 A 4.50
36 46.00 1.62 42.75 1 32 A 5.00
42 53.00 1.75 49.50 1Y% 36 1 5.50
48 59.50 2.00 56.00 1Y% 44 1 6.00
54 66.25 2.25 62.75 1Y% 44 1 6.50
60 73.00 2.25 69.25 1Y, 52 1% 6.50
72 86.50 2.50 82.50 1Y, 60 1% 7.00
84 99.75 2.75 95.50 1% 64 1Y, 7.50
96 113.25 3.00 108.50 1% 68 1Y, 8.00

GENERAL NOTE:
NOTES:

)
@

€
@)

(5)
©

For facing, see para. 7.2(a).
Threaded companion flanges should not be thinner than the Class 125 thickness on NPS 24 and smaller. Other types of flanges may
have thicknesses as given above.
The flange diameter, bolt circle, and number of bolts are the same in Class 25 as in Class 125. Bolt hole diameters of Class 25 shall
not be modified when mated with Class 125 flanges or with steel flanges.
For spot facing, see para 7.7.

For flange bolt holes, see para. 7.6.

For bolts and nuts, see para. 8.1.

Dimensions are in inches.
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Table I-9 Class 125 Flange and Bolting Dimensions

p— 1 1 1
WT{ LF:——»I F3 L — lﬂ’_of

Ky
o 4-

L

NPS 10 and Smaller NPS 12 and Larger
Blind Flange Blind Flange
Hub
Minimum Bolting
Flanges Length . Bolt Holes Length  Length
Minimum of Hub Blind Flanges Diameter of of Bolt
Diameter Thickness and Diameter Wall of Bolt Bolts Stud
of of Flange, Minimum Threads, of Port, Thickness, Diameter Holes Number Diameter [Notes With Two
Flange, Q Diameter, Y ) 4 of Bolt [Notes (5) of of (7) and Nuts
NPS 0o [Note (2)] X [Note (2)] [Note (3)] [Note (4)] Circle and (6)] Bolts Bolts 8)] [Note (7)]
1 4.25 0.44 1.94 0.69 1.00 0.38 3.12 A 4 Y 2.00
1Y, 4.62 0.50 2.31 0.81 1.25 0.44 3.50 A 4 Y 2.00
1Y% 5.00 0.56 2.56 0.88 1.50 0.50 3.88 A 4 Yy 2.00
2 6.00 0.62 3.06 1.00 2.00 0.56 4.75 VA 4 A 2.50
2Y 7.00 0.69 3.56 1.12 2.50 0.63 5.50 VA 4 A 2.50
3 7.50 0.75 4.25 1.19 3.00 0.69 6.00 A 4 A 2.50
3Y, 8.50 0.81 4.81 1.25 3.50 0.75 7.00 A 8 A 3.00
4 9.00 0.94 5.31 1.31 4.00 0.88 7.50 VA 8 A 3.00
5 10.00 0.94 6.44 1.44 5.00 0.88 8.50 /A 8 VA 3.00
6 11.00 1.00 7.56 1.56 6.00 0.94 9.50 A 8 A 3.50
8 13.50 1.12 9.69 1.75 8.00 1.06 11.75 A 8 VA 3.50
10 16.00 1.19 11.94 1.94 10.00 1.12 14.25 1 12 A 4.00
12 19.00 1.25 14.06 2.19 12.00 0.81 17.00 1 12 A 4.00
14 21.00 1.38 15.38 2.25 14.00 0.88 18.75 1Y 12 1 4.50
16 23.50 1.44 17.50 2.50 16.00 1.00 21.25 1Y 16 1 4.50
18 25.00 1.56 19.62 2.69 18.00 1.06 22.75 1Y, 16 1Y, 5.00
20 27.50 1.69 21.75 2.88 20.00 1.12 25.00 1Y, 20 1Y% 5.00
24 32.00 1.88 26.00 3.25 24.00 1.25 29.50 1% 20 1Y, 5.50
30 38.75 2.12 . . 30.00 1.44 36.00 1% 28 1Y, 6.50 ...
36 46.00 2.38 . .. 36.00 1.62 42.75 1% 32 1Y, 7.00 9.00
42 53.00 2.62 e . 42.00 1.81 49.50 1% 36 1Y, 7.50 9.50
48 59.50 2.75 . ... 48.00 2.00 56.00 1% 44 1Y% 8.00 9.50
54(9)  66.25 3.00 e . e e 62.75 2 44 1%, 8.50  10.50
60(9)  73.00 3.12 . ... . e 69.25 2 52 1%, 9.00  11.00
72(9)  86.50 3.50 . . e . 82.50 2 60 1%, 9.50  11.50
84(9)  99.75 3.88 e e . ... 95.50 2Y, 64 2 10.50  13.00
96 (9) 113.25 4.25 . ... ... ... 108.50 2Y, 68 2Y, 11.50  14.00

GENERAL NOTE: Dimensions are in inches.

NOTES:

(1) For facing, see para. 7.2(a).

(2) For thread of threaded flanges, see paras. 7.5.1 and 7.5.2.

(3) All blind flanges NPS 12 and larger must be dished with inside radius equal to the port diameter.
(4) For wall thickness tolerance, see para. 7.1.

(5) For flange bolt holes, see para. 7.6.

(6) For spot facing, see para. 7.7.

(7) For bolts and nuts, see para. 8.1.

(8) Bolt lengths to be compensated for when bolting steel to cast iron flanges.

(9) NPS 54 through 96 are included for convenience. Pressure—temperature ratings are the user’s responsibility.
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Table I-10 Minimum Thread Length

Tap Thread
Size, Length, A,
NPS in.
VA 0.41
A 0.53
A 0.55
1 0.68
1Y, 0.71
1%, 0.72
2 0.76
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MANDATORY APPENDIX II
REFERENCES

The following is a list of publications referenced in this
Standard. Unless otherwise specified, the latest edition
shall apply:

ASME B1.1, Unified Inch Screw Threads (UN and UNR
Thread Form)

ASME B1.20.1, Pipe Threads, General Purpose (Inch)

ASME B16.5, Pipe Flanges and Flanged Fittings: NPS %
Through NPS 24 Metric/Inch Standard

ASME B16.21, Nonmetallic Flat Gaskets for Pipe Flanges

ASME B18.2.1, Square and Hex Bolts and Screws (Inch
Series)

ASME B18.2.2, Square and Hex Nuts (Inch Series)

ASME PCC-1, Guidelines for Pressure Boundary Bolted
Flange Joint Assembly

Publisher: The American Society of Mechanical
Engineers (ASME), Two Park Avenue, New York,
NY 10016-5990 (www.asme.org)

ASTM A 126-04 (2014), Specification for Gray Iron
Castings for Valves, Flanges, and Pipe Fittings

ASTM A 307-14, Specification for Carbon Steel Bolts and
Studs, 60,000 psi Tensile Strength

ASTM E 29-13 Standard Practice for Using Significant
Digits in Test Data to Determine Conformance With
Specifications

57

Publisher: American Society for Testing and Materials
(ASTM International), 100 Barr Harbor Drive,
P.O. Box C700, West Conshohocken, PA 19428-2959
(www.astm.org)

ISO 9001: 2008, Quality management systems —
Requirements'

Publisher: International Organization for
Standardization (ISO), Central Secretariat, Chemin de
Blandonnet 8, Case Postale 401, 1214 Vernier, Geneva,
Switzerland (www.iso.org)

MSS SP-6-2012, Standard Finishes for Contact Faces of
Pipe Flanges and Connecting-End Flanges of Valves
and Fittings

MSS SP-9-2013, Spot Facing for Bronze, Iron, and Steel
Flanges

MSS SP-45-2003 (R2008), Bypass and Drain Connections

Publisher: Manufacturers Standardization Society of the
Valve and Fittings Industry, Inc. (MSS), 127 Park
Street, NE, Vienna, VA 22180 (www.mss-hq.org)

! May also be obtained from American National Standards
Institute (ANSI), 25 West 43rd Street, New York, NY 10036.

(15)
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NONMANDATORY APPENDIX A
QUALITY SYSTEM PROGRAM

The products manufactured in accordance with this
Standard shall be produced under ISO 9001." A determi-
nation of the need for registration and/or certification
of the product manufacturer’s quality system program

11509001 is also available from the American National Standards
Institute (ANSI) and the American Society for Quality (ASQ) as
American National Standards that are identified by the prefix “Q,”
replacing the prefix “ISO.” ISO 9001 is listed under References in
Mandatory Appendix II
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by an independent organization shall be the responsibil-
ity of the manufacturer. The detailed documentation
demonstrating program compliance shall be available
to the purchaser at the manufacturer’s facility. A written
summary description of the program utilized by the
product manufacturer shall be available to the purchaser
upon request. The product manufacturer is defined as
the entity whose name or trademark appears on the
product in accordance with the marking or identification
requirements of this Standard.
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