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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
prganization that was the forerunner of the present Manufacturers Standardization Society of thé
Valve and Fittings Industry (MSS) and undertook the design of a line of flanged fittingsy 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 tise 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 Manufactiirers 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 1b hydraulic flanges, which were subsequently approved<y this group.

In 1921, the American Engineering Standards Committee,latér known as the American
Standards Association (ASA), United States of America Standatds 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
ppproved 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 Ib and 250 1b
flanges and flanged fittings lédyto approval and publication of ASA Bl6a-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 hew editions of each: ASA B16.1-1948 and ASA B16.2-1948. In 1960, editions
pf B16.1 and B16.2 \were issued in which ratings were presented in graphic form and special
requirements wete‘added for testing flanges.

A review ofall 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 renfaining 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

ADNICIT P12 1 1

fratings—tor-the-smaler—sizes—A—revised-edition—publishedasANSTB16-+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

ATmericarT Natiomat-Stardard-was giverr by ANSTomr November17,-2616-

In this 2015 Edition, provisions have been made to provide bolt hole tolerances that are appfo;
priate to this Standard. Following the approval by the ASME B16 Standards Committee, appxova
as an American National Standard was given by ANSI on July 29, 2015, with the new designatior
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 Committed
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 change
that appear necessary or desirable, as demonstrated by the experience)gained from the applicatior]
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should beg
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 wher
justified, to permit early implementation of an approved revision when the need is urgent, or tg
provide rules not covered by existing provisions. Cases are effective immediately upor]
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 reques
should identify the Standard and the paragraph, figure, or table number(s), and be written as 4
Question and Reply in the same formatas existing Cases. Requests for Cases should also indicatg
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 sen
to the Secretary of the B16 Standards Committee.

The request for interpretation should be clear and unambiguous. It is further recommended
that the inquirer subniit 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 requiremen

suitable for general understanding and use, not as a request for an approva
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

£ ot 1ok 13, £
TTOTCoTTtatTpP1OpPTIctal yTrai eSO oI e troTT

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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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
h margin designator, (15), placed next to the affected area.

Page Location Change
il 2.3 Editorially revised
i 2.5 Editorially revised
& 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
D9 Table 9 NPS 14,'54, 60, and 72 corrected by errata

(13-1932, 14-1542)
b8 Mandatory Appendix II Réferences updated (10-1036)

viii
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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 thatidre
appropriate for addition to B16.1. Revising this Standard to require bolt hole toler;
ances eliminates the issues of oversized bolt holes and high compgession 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 a$,8.1(b) and (c).
Deleted previous para. 8.1(c).

ix
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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
redu¢ing fittings

(c)] marking

(d)| materials

(e)]dimensions and tolerances

(f) |bolting and gaskets

(g)| pressure testing

2 (GENERAL
2.1

Stgqndards and specifications adopted by reference in
this ptandard are shown in Mandatory Appendix IIf
which is part of this Standard. It is not considered practi-
cal t identify the specific edition of each referenced
standard and specification in the text, when referenced.
Instepd, the specific editions of the referenced standards
and gpecifications are listed in Mandatory~Appendix II.

References

2.2

Refiuirements relating to the product manufacturer’s
Quality System Programs-® are described in
Nonmandatory Appendix (A,

Duality Systems

2.3 Relevant Units

Thiis Standard states values in both SI and U.S.
Custpmary units=As an exception, diameter of bolts and
flange bolt holes are expressed in inch units only. These
systems of nits are to be regarded separately as stan-
dard] Within the text, the U.S. Customary units are

2.5 Convention

For determining conformance with this’Stanidard, the
convention for fixing significant digits where limits
(maximum and minimum values) ate specifiefd shall be
as defined in ASTM E29. Thisrequires that an|observed
or calculated value be rounded off to the neprest unit
in the last right-hand digit'used for expressing the limit.
Decimal values and tolérances do not imply a particular
method of measurerjent.

2.6 Denotation

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

Class 25 125 25D

2.6.2 Size. NPS, followed by a dimensionnﬂess num-
ber, is the designation for nominal flange or flage 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 % (NPS).

3 PRESSURE-TEMPERATURE RATINGS

sho
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] . N balal 4] R
1T 11T PQICLLLLICDCD Ul 11T DCPQLC[LC LdUICS Ulidl CIPIJCCll

2.4 Service Conditions

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

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.

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.

3.3 Ratillg Temperature

Tempefatures shown for the corresponding pressure
rating shall be the material temperature of the pressure-
retaining|structure. It may be assumed that the material
temperatfire is the same as the fluid temperature. Use
of a pressjure 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 rpgulation.

3.4 Low{lemperature Ratings

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

3.5 Ductjlity

Gray Ion 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
precautigns are recommended:

(a) Th¢se flanges and flanged fittings should not be
used whgre suddenly applied loads suclias‘rapid pres-
sure flucfuation may occur.

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

4 SIZE

4.1 Nomjnal-Pipe Size
As apphied— i . re—phrase

Class NPS Numeral
25 All 25
125 T=NPS=+% 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 b¢ 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 addlition
to the requirements of para. 5.3.

5.3 Material Class

In those'sizes and pressure-rating class designafions,
where &STM A 126, both Classes A and B iron, chn be
used, see para. 6.1, letter A or B shall be cast onfboth
flanges and fittings in the proximity of the numierals.
Flanges and fittings with no A or B Class iron majking
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

“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.

6.2 Bu{tills

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.


https://asmenormdoc.com/api2/?name=ASME B16.1 2015.pdf

ASME B16.1-2015

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.

a 2 mm (0.06 in.) raised face of the diameters given in
Tablg 2 and finished in accordance with MSS SP-6. The
raiseql face is included in the minimum flange thickness
and ¢enter-to-face dimension.

7.3 (enter-to-Face Dimensions

7.3.1 Side Outlet Fittings. Side outlet elbows, side
outlet tees, and side outlet crosses shall have all openings
on irjtersecting centerlines. Long-radius elbows with
side putlet shall have the side outlet on the radial center-
line ¢f 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-
radiys elbows, reducing side-outlet 90-deg elbows, anc
redufing double-branch elbows shall have the same
centgr-to-face dimensions as straight-size fittings shiown
in Tables 3, 4, and 5 corresponding to the size of the
largept opening.

(c)|For 90-deg long-radius elbowswith side outlet,
the center-to-face dimensions of theside 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'tor 45-deg elbows; those over 45 deg
and tip to 90 deg,\inclusive, shall have the same center-
to-fage dimensions as those for 90-deg elbows. The angle
designation\otf an elbow is the angle between the
flange fdees.

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
f i f fre fittings
shown in Tables 3, 4, and 5 corresponding.tp the size
of the largest opening.

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

7.3.4 True Y’s. Center-to-face dimenpions for
straight-size true Y’s;are’shown in Tables 4 and|5. Reduc-
ing sizes are considetred special and should b¢ made to
suit conditions,

7.3.5 Reducers and Eccentric Reducers. [The face-
to-facesdimensions for all reductions of redticers and
eccenfric reducers shall be the same as given ih 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 largesf 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

7.3:3—Tees;€rosses;-and-taterals

(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

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

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

to includgthecourtersink:

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 size$ % through 7% shall be —0.000 in. (0.00 mm),
+0.015 inf (0.38 mm) and for bolt holes sizes 1 through
2% shall pe —0.000 in. (0.00 mm), +0.031 in. (0.79 mm).

7.6.3 [Bolt Circle Diameter. The required tolerance
for a bolf 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
diameterjand 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 ghall be as agreed between thesManufacturer
and purchaser.

7.7 Spot Facing

All flanges and flanged‘fittings covered by this
Standard|shall have bearjiig-surfaces for bolting that are
parallel t¢ the flange faee&within 3 deg. Any back facing
or spot fgcing required-to accomplish parallelism shall
not redude the flafige  thickness Q below the dimensions
given in [fables:2 'through 5, 8, and 9. Flange thickness
at any ppint ‘within the spot face area, as defined in
MSS SP-9, shall nat exceed the required minimum thick-

and tapped in the wall of fittings if the metal thickness
is sufficient to provide the effective length of threpd as
shown in Fig. 2 and as specified in Table~10. Where
thread length is insufficient due to metal thickngss or
size of tapping is such that reinforcemeit, of openjng is
necessary, an integral boss should be\added. In nq case
shall the effective length of thread-A be less than that
shown in Table 10. These lengths are equal to the pffec-
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 drajns is
shown in Fig. 3. Bach-location is designated by a [letter
so that desired locations for the various types of fiftings
may be definitely specified without the use of fyrther
sketches ordescription. 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 B18.211 for
bolts and ASME B18.2.2 for nuts. Threads shall be UNC
or UN8 and have a thread fit class of 2A for boltp and
2B for nuts. Washer faced bolts or washer faced nults 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). Fofr bolt

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.

H 1 H J1 SRS I PN IS AN £ h
STZCS—T7y i aira at gCT,— STt DOTTIS—Witlt o 1ot Oft eac

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)
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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 Lk'k«ﬂﬂbn«/1"’“i\' ’T‘L]nl.

(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
Ciondord tha i 1N reer.

S o 3T a.
AKETHE o o (T pPoty 1o

han-ragiizaad s aaralbhoaca
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Fig. 1 Method of Designating Outlets of Reducing Fittings in Specifications

b b b b
c c c c
| S —_—] —— ] 1
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
Etbow

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.


https://asmenormdoc.com/api2/?name=ASME B16.1 2015.pdf



https://asmenormdoc.com/api2/?name=ASME B16.1 2015.pdf

ASME B16.1-2015

Fig. 3 Method of Designating Location of Tapped Holes for Drains When Specified

> S
s 3]
T T
5 C
oW Tee Cross
Straight Size Straight Size

u
C »}
90-deg Elbow Tee Cross
Reducing Size Reducing Size Reducing Size

R
4,‘_5
\F
N 4
- n
Frpnt 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

Base Tee Double-Branch Elbow

X X
Y Y
bafl o
FGH N
SR A=5—T
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 1C12 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
00 2.6 1.7 11.0 12.7 9.2 75 25.0 30.9 19.0 16.4
[ 20 2.1 1.7 10.4 12.1 8.6 5.8 23.5 28.8 18.0 13.9
(35 1.7 1.7
[ 40 9.8 11.5 8.0 4.2 221 26.7 17.0 11.5
1 49 O 3.4
[ 60 9.2 10.8 7.4 20.6 24.6 16.1 9.0
178 (3) 8.6 6.9 6.9
[ 80 10.2 19.2 22.5 15.1
P00 9.6 17.8 20.5 14.2
P08 (4) A 17.2 e 13.8
P20 9.0 18.5
P32 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.
NOTEY:
(1) When Class 25 flange oriflange fittings are used for gaseous service, the maximum pressure shall be limited to 1.7 bar.
(2) Whpen Class 250 is used.for liquid service, the tabulated pressure shall be used. Class 250: When used for liquid service thp tabulated
pressure—temperature ratings in sizes NPS 14 and larger are applicable to Class 250 flanges only and not to Class 250 fittirlgs.
(3) 148°C to reflect the'temperature of saturated steam at 8.6 bar.
(4) 208°C to reflect'the temperature of saturated steam at 17.2 bar.
(5) Sge section'9.
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Table 3 Dimensions of Class 25 Gray Iron Flanged Fittings

f— A—

A
>
3 £
g

j\_ A
90-deg 90-deg Long- 90-deg 45-deg
Elbow Radius Elbow Reducing Elbow Straight Elbow
] ~‘Lr'
) ; T , I |
4 H H
f A e
A A i
C—T—) _L H H
Straight Side Ll ] h_
Tee Outlet
r— A '—'G—Ai}_ t:._/ ——{-——J—"
”f iﬂ ) fh ﬁd
| HE
Straight
Cross
Straight Fittings Reducing Fittings
Straight Size Reducing Tees and Cross¢s
[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- Cgnter-
Minimum Walt Inside and Cross, Long 45 deg Outlet and to-Face torFace
Diameter Thickness Thickness Diameter A Radius Elbow, Smaller Run, Olitlet,
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)] [Ngte (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 1)6
8 343 19.0 12 203 229 356 140 and smaller have the sape
10 406 22.2 13 254 279 419 165 center-to-face dimension
as straight size fittings.
12 483 25.4 14 305 305 483 191
14 533 28.6 15 356 356 b46 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)

GENERAL NOTES:
(@) Dimensions are in millimeters.

(b) Fo
(©) Fo
(d) Fo
(e) Fo

r facing, see para. 7.2(@).

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

r spot facing, see para. 7.7.

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

(f) 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 T

NOTES:

M
@
®3)
@)
5)
(€
@
8

)

(10)

(11)

& CETET-to-face aimmensions of IilLiTlgb dre e >dine as e UldsSS 125,

For wall thickness tolerance, see para. 7.1.

For center-to-face dimensions of reducing elbows and side-outlet elbows, see paras. 7.3.2(b) and (c).
fees and crosses, reducing on run only, carry same dimensions center-to-face and face-to-face as a straight-sizéfitting of {
bpening.

For reinforcement of crosses, see para. 7.8.

For center-to-face tolerances, see para. 7.4.

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

[ees, side-outlet tees, and crosses, NPS 16 and smaller, reducing on the outlet, have the same-dimensions center-to-face
o-face as straight-size fittings, corresponding to the size of the larger opening. NPS 18 andlarger, reducing on the outlet,
n two lengths, depending on the size of the outlet as given in Table 3.

long-body patterns are used when outlets are larger than given above and, therefore, have the same dimensions as straig
ittings.
Fittings reducing on the run only carry same dimensions center-to-face and fagé3to-face as straight-size fittings, correspond
ize of the larger opening. Tees increasing on outlet, known as bull-head tees, will have same center-to-face and face-to-fg
Himensions as a straight fitting of the size of the outlet. For example, an NRS 12 x NPS 18 tee will be governed by the di
f 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.
bide-outlet tees, with outlet at 90 deg or any other angle, straight orweducing, carry same dimensions center-to-face and f
hs regular tees having same reductions.

n a side outlet tee, the larger of the two side outlets governs-the'center-to-face dimension /.

he larger

and face-
are made

ht-size
ing to the
ce

mensions

lace-to-face

13
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Table 8 Class 25 Flange and Bolting Dimensions

e i SN §

T
[ — Y
tH% =17
—— 0 ———— P> T T
Flanges
Minimum Bolt Holes )
Thickness, Hub Diameter Bolting [Note (6)]
Q Minimum Minimum of Bolt Diameter of Diameter llength
Diameter, [Notes (1) Diameter, Length, Circle Bolt Holes Number of Bolts of
NPS o and (2)] X Y [Note (3)] [Notes (3)-(5)I"  of Bolts [Note (3)] Bolts
4 230 19.0 135 33 191 W/ 8 A 64
5 255 19.0 164 37 216 3/4 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 A 12 ¥/ 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 7/3 20 3/4 95
24 815 34.9 560 83 749 /A 20 A 102
30 985 38.1 - e 914 1 28 A 114
36 1170 41.3 A A 1085 1 32 7/8 121
42 1345 44.5 = .. 1257 1Y 36 1 133
48 1510 50.8 T\ A 1422 11/8 44 1 146
54 1685 57.2 e e 1594 1% 44 1 159
60 1855 57.2 .. .. 1759 1Y, 52 1% 159
72 2195 63.5 . . 2095 1Y, 60 1% 172
84 2535 699 . . 2425 1% 64 1Y, 191
96 2875 7672 . e 2756 1% 68 1Y, 203
GENERAL NPTE: Dimensions are in millimeters.
NOTES:
(1) For facipg, see,para. 7.2(a).
(2) Thread¢d'companion flanges should not be thinner than the Class 125 thickness on NPS 24 and smaller. Other types of flanges may
have thitkmesses as givermrabove:

(3) 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.

(4) For spot facing, see para 7.7.

(5) For flan

ge bolt holes, see para. 7.6.

(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 Largen
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 o 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)]
110 11.1 49 18 25 9.6 79 % 4 Y 45
A 115 12.7 59 21 32 11.1 89 A 4 Y 51
114 125 14.3 65 22 38 12.7 98 A 4 b 51
p 150 15.9 78 25 51 14.3 121 VA 4 A 57
2l5 180 17.5 91 29 64 15.9 140 VA 4 A 64
190 19.0 108 30 76 17.5 152 VA 4 A 64
34 215 20.6 122 32 89 19.0, 178 %, 8 A 70
1 230 23.8 135 33 102 22.2 191 A 8 A 76
255 23.8 164 37 127 22.2 216 A 8 VA 76
280 25.4 192 40 152 23.8 241 /A 8 VA 83
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
y 815 47.6 660 83 610 31.8 749 1% 20 1Y, 140
30 985 54.0 N\ e 762 36.6 914 1% 28 1Y, 159 .
36 1170 60.3 ", . . 914 41.3 1086 1% 32 1Y, 178 222
i ) 1345 66(7 .. .. 1066 46.0 1257 1% 36 1Y, 191 235
4g 1510 69.9 e . 1219 50.8 1422 1% 44 1Y, 197 242
5 (9) 1685 76.2 e . . e 1594 2 44 1%, 216 267
60 (9) 1855 79.4 . ... o ... 1759 2 52 1%, 222 273
RO 2495 88.9 e 2096 2 60 1%, 241 292
g4 (9) 25635 98.4 . e . e 2426 2Y, 64 2 267 324
9% (9) 2875 108.0 . . ... . 2756 2Y, 68 2Y, 292 356
GENERALINOTE: 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
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Table 10 Minimum Thread Length

Tap
Size, Thread Length,
NPS A, mm
7 10.4
A 13.5
s 14.0
1 17.3
1Y, 18.0
TV, 83
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
2 c E C E] | C
C C
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 Qutlet 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

T 3"

T
)

90-deg Elbow 90-deg Elbow Tee Cross

Straight Size Straight Size Straight Sizé

H R
> 6 |s
a ‘,
F |7
s m)
90-deg Elbow Tee Cross
Reducing Size Reducing Size Reducing Size

F
N 4
D |
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

90-deg Base Elbow. Base Tee Double-Branch Elbow
Straight and Reducing

x
<

L

Z LB
L~

} s

True Y 45-deg Elbow Reducer Eccentric Reducer

ulo
£ 33

-}
$

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)] ACI'T'::/:ZS ClassA 21?,\(") R\Iote (1)]
ASTM A126 S 126 S 126
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 R R 140 165 110 50 310 375 240 150
325 130 155 105 295 355 230 125
353 (2) ce ce 125 150 100 e 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.
NOTEY:
(1) Limitations:
(@) Class 25. When Class 25 )gray iron flanges and flanged fittings are used for gaseous service, the maximum pressure spall be lim-
itdd to 25 psi. Tabulated, pressure—temperature ratings above 25 psi. for Class 25 gray iron flanges and flanged fittings are applicable

=

(0]

flg
(2 34
(3) 44
(4) H

nonshock hydrauliesservice only.
(b) Class 250. When-used for liquid service, the tabulated pressure—temperature ratings NPS > 14 are applicable to Class
nges only and nof to Class 250 fittings.
3°F to reflectthe temperature of saturated steam at 125 psi.
6°F to reflect the temperature of saturated steam at 250 psi.
drostatic tests are not required unless specified by the user.

250
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Table I-3 Dimensions of Class 25 Gray Iron Flanged Fittings

‘%
A A F
4 4 ¢
- -+
90-deg 90-deg Long- 90-deg 45-deg
Elbow Radius Elbow Reducing Elbow Straight Elbow
to— A

)

al

D S

Straight

N

..A..Lr.

A
'
Side
Outlet

—=
T

—

—JH

T

—.1-.—1
|

=

]

T

i
)
+

ke

4

=7
T T
A H H ,
# + H
g“ i { Raaay
e b o L ;
Straight
Cross
Straight Fittings Reducing Fittings
Straight Size
[Note (5)] Reducing Tees and Crosses
Short-Body Pattern)
Center- (
G N to-Face Center-  Center-to- [Notes (9)-(11)]
enera Elbow, Tee, to-Face Face NPS Center- Center-
Minimum Wall Inside and Cross, Long- 45-deg Size of Outlet to-Face  t¢-Face
Diameter  Thickness  Thickness Diameter A Radius Elbow, and Smaller Run, Qutlet,
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 spme
center-to-face dimensigns
12 1900 1.00 0.54 12 12.0 19.00 7.5 as straight-size fittings
14 24.00 1.12 0.57 14 14.0 21.50 7.5
16 23 50 1.12 0.60 16 15.0 2400 80
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)

GENERAL NOTES:
(@) Dimensions are in inches.

(b) Fo
(©) Fo
(d) Fo
(e) Fo

r facing, see para. 7.2(@).

r flange bolt holes, refer to Table 1-8; see also para. 7.6.
r spot facing, see para. 7.7.

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

(f) 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 T

NOTES:

M
@
®3)
@)
5)
(€
@
8

)

(10)

(11)

& CETET-to-face aimmensions of IilLiTlgb dre e >dine as e UldsSS 125,

For wall thickness tolerance, see para. 7.1.

For center-to-face dimensions of reducing elbows and side-outlet elbows, see paras. 7.3.2(b) and (c).
fees and crosses, reducing on run only, carry same dimensions center-to-face and face-to-face as a straight-sizéfitting of {
bpening.

For reinforcement of crosses, see para. 7.8.

For center-to-face tolerances, see para. 7.4.

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

[ees, side-outlet tees, and crosses, NPS 16 and smaller, reducing on the outlet, have the same-dimensions center-to-face
o-face as straight-size fittings, corresponding to the size of the larger opening. NPS 18 andlarger, reducing on the outlet,
n two lengths, depending on the size of the outlet as given in Table I-3.

long-body patterns are used when outlets are larger than given above and, therefore, have the same dimensions as straig
ittings.
Fittings reducing on the run only carry same dimensions center-to-face and fagé3to-face as straight-size fittings, correspond
ize of the larger opening. Tees increasing on outlet, known as bull-head tees, will have same center-to-face and face-to-fg
Himensions as a straight fitting of the size of the outlet. For example, an NRS 12 x NPS 18 tee will be governed by the di
f 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.
bide-outlet tees, with outlet at 90 deg or any other angle, straight orweducing, carry same dimensions center-to-face and f
hs regular tees having same reductions.

n a side-outlet tee, the larger of the two side outlets governs.-the'center-to-face dimension J.

he larger

and face-
are made

ht-size
ing to the
ce

mensions

lace-to-face
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