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ASME B16.1-2010
SUMMARY OF CHANGES

Following approval by the ASME B16 Standards Committee, and after public review,
ASME B16.1-2010 was approved by the American National Standards Institute on
November 17, 2010.

In this 2010 edition, all paragraphs have been redesignated, all tables have been revised, and
cross-references have been updated throughout. All other revisions introduced within the 2010
edition of ASME B16.1 are identified by a margin note, (10}.

Page Location Change
vi Comunittee Roster Updated
1-25 Section 2 (1) Sections 2 through 9 redesignated as 3

through 10 -

(2) Paragraphs 1.2 through 1.7
redesignated as 2.1 through 2.6 and
new section 2 title added

39 Table I-4 Title corrected to read “Class 125”.

viil

(10)
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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
Nenmandatory Appendix A.

2.3 Relevant Units

This Standard states values in both SI and U.5.
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. Within
the text, the U.S. Customary units are shown in parenthe-
sis or in separate tables. The values stated in each table
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 hoies, com-
bining values from the two systems constitutes noncon-
formance 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 the purpose of determining conformance with
this Standard, the convention for fixing significant digits
where limits, maximum and minimum values are speci-
fied, shall be rounded as defined in ASTM E 29. This
requires that an observed or calculated value shall be
rounded off to the nearest unit in the last right hand
digit used for expressing the limit. Decimal values and
tolerance 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. NP5, followed by a dimensionless num-
ber, is the designation for nominal flange or flange fitting
size. NS is related to the reference nominal diameter,
DN, used in international standards. The relationship
is, typically, as follows:

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

For NPS = 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.
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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 A 126) 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 tfrademark 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 1sNPS <12 125
14 <NPS=24 100
30 £ NP5 <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 A 126
for both flanges and flanged fittings, as follows:

Class of Iron

Class NPS ASTM A 126
25 All A
125 1<NPS<12 AorB
14 < NFS B
250 1<NPS <12 Aor3B
14 < NP5 B
6.2 Bolting

ASTM A 307 Grade B bolting material is recom-
mended for gray iron flange assembly. Where gray iron
flanges are bolted to steel flanges, see ASME B16.5 for
bolting limitations.

7 FEITTING DIMENSIONS AND TOLERANCES
7.1 Wall Thickness

It is recognized that some variations are absolutely
unavoidable in the making of patterns and castings.

()Y
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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

fa} 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 5P-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 ouflet 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, NP5 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 (shortbody 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 +15 + (.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 measurad
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 Bolt Circle Diameter. The required tolerance
for a bolt circle diameter is = 1.5 mm (x 0.06 in.).

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

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

NP5 < 2% 0.8 mm (0.03 in.)
NP5 < 48 1.5 mm (0.06 in.)

7.6.5 Toterance. 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 {o the flange face within 3 deg. Any back facing
or spot facing required to accomplish parallelism shall
not reduce the flange thickness (3 below the dimensions
given in Tables 2, 3, 4, 5, 8, and 9. Flange thickness at
any point within the spot face area, as defined in M55
SP-9, shall not exceed the required minimum thickness
by more than the following amounts:

Excess Thickness,

NFS mm (in.)
2<NPS<12 3.0 (0.12)
14 S NPS £ 24 45 (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) It is recommended that carbon steel bolts smaller
than % in. have square heads (ASME B18.2,1) or heavy
hex heads (ASME B18.2.1), and shall have heavy hex
nuts (ASME B18.2.2).

(b) Carbon steel bolts % in. and larger shall have
square heads (ASME B18.2.1) or 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.

{c) All bolis or (stud bolts) and all nuts shall be
threaded in accordance with the Unified Screw Threads,
standard coarse thread series (ASME B1.1) with Class 2A
for bolts and Class 2B for nuts.

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.

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 maxirnum 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.

ASME B16.1-2010

(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 c @ c E:I | |
a a a a
Reducing on Reducing on Reducing on Reducing on Both
Outlet One Run One Run and Qutlet Runs (Bull Head)
Reducing Tees
b b b b
d c [@] d | Di] | c |
a a a a
Reducing on Reducing on Reducing on Reducing on One Run
One Qutlet 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 ¥
Branch One Run One Run and Branch

Reducing Laterals

a b
1 -]
c
Right Hand Left Hand Right Hand Left Hand
Side-Outlet Tee Double-Branch Side-Dutlet 90 deg Elbow
Elbow

GENERAL NOTES:

(a) 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 cpenings of reducing fittings, they should be read in the order indicated by the sequence of the letters a, b, ¢, 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.

ASME B16.1-2010

Fig. 2 Drain Connections
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Fig. 3 Method of Designating Location of Tapped Holes for Drains When Specified

7 G
5 R R
- 5 3
T Tl Né_
( i n |
90 deg Elbow 90 deg Efbow Tee Cross

Straight Size Straight Size

80 deg Eibow Tee Cross
Reducing Size Reducing Size Reducing Size

Front View Side View
Side-Outlet 90 deg Elbow
Straight Size

e

m1
T A
o X
17

A
)

F
& FT F}
p— | C
Front View Side View

Side-Outlet Tee
Straight Size

7 C
T T
° 5

i ‘.T T-

= -

45 deg Lateral
_ Straight and Reducing

90 deg Base Elbow
Straight and Reducing

True ¥ Reducer

45 deg Elbow 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).

D)
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Table 1 Pressure-Temperature Ratings

Class 125 Class 250 [Note (2)]
Class 25 [Note (1)] ASTM A 126 ASTM A 126
ASTM A 126 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
-29to 65 3.1 1.7 121 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 2.8 11.5 8.0 4.2 22.1 26.7 17.0 11.5
149 ‘e 3.4
160 9.2 10.8 7.4 20.6 24.6 16.1 9.0
178 (3) 8.6 e 6.9 - .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 ... 13.8
220 2.0 18.5
232 8.6 17.2
Hydrostatic Shell Test Pressures (Bar) [Note (5)]
38 4.8 27 18.3 20.7 15.5 15.5 41.4 t1.8 31.0 31.0

GENERAL NOTE: Pressure is in bar.
NOTES:
(1) When Class 25 flange or flange fittings are used for gaseous service, the maximum pressure shall be limited to 1.7 bar.

(2) 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.
(3) 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.

(5) See section 9.
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ASME B16.1-2010

Table 3 Dimensions of Class 25 Gray Iron Flanged Fittings
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Elbow Radius Elbow
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Straight Side
Tee Outlet
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A
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Straight
Cross

Straight Fittings

A
'C>’
] [ i l_c}:_

90 deg
Reducing Elbow

45 deg
Straight Elbow

i

—

My

I

Reducing Fittings

Straight Size Reducing Tees and Crosses
[Note (5)] (Short-Body Pattern)
Center- [Notes (9)-(11)]
to-Face Center- Center- NPS
General Elbow, Tee, to-Face to-Face Size of Center- Center-
Thickness Wall Inside and Cross, Long 45 deg Qutlet and to-Face to-Face
Diameter of Thickness  Diameter A Radius Elbow, Smailer Run, Qutlet,
of Flange, of Body of [Notes Elbow, C [Notes () H )
NPS Flange Min. [Note (1)1 Fitting -1 B [Note (6)] and (8)] [Note (5)] [Note (5)]
4 229 12.0 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
10 406 222 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 35 737 940
60 1854 57.2 35 1524 1118 2007 762 40 838 1041
72 2197 63.5 41 1829 1346 2388 914 48 1016 1219
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ASME B16.1-2010¢

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

GENERAL NOTES:

(a) Dimensions are in millimeters.

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

(c) For flange bolt holes, refer to Table &; see also para. 7.6.

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

(e) 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 centerto-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 ().

(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 centerto-face tolerances, see para. 7.4.

(8) 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.

{8) 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 govemed 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, cary 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 cutlets govems the center-to-face dimension /.

13
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ﬁ b @ Table 9 Class 125 Flange and Bolting Dimensions
_ ; Eo Lo O
Table 8 Class 25 Flange and Bolting Dimensions ' ! 1 ' '
S e =N NS -
) : -

T ? ‘ /

P
3 i

< |

+
f

, p A
A Z R
Al /% | L _ NPS 10 and Smaller NPS 12 and Larger
i ? T 3 Blind Flange Blind Flange
- 0 > Hub
) ‘ _ Bolting
ﬁ) @ Flanges Length Blind Flanges Bolt Holes
L Bolt Hol — eeF of Hub Length
anges ol Holes . ‘- Thickness and Wall Diameter Diam- of Bolt
Thickness, Hub Diameter Bolting [Note ()] Diameter of Flange, Threads, Diameter Thick- of Bolt Num- eterof Lengthof  Stud
Min., @ Diameter, tength, of Boit Diameter of Diameter Length of Min., Diameter Min., of Port, ness, Diameter Holes ber  Buolts Bolts  With Two
Diameter, {Notes (1) Min., Min., Circle Bolt Holes Number of Bolts of ' Flange, Q Min., Y ! v °f.B°lt [Notes (5) of [Notes (7) [Notes (7) Nuts
NPS o and (2)] X Y [Note (3)] [Notes (3)-(5)] of Bolts [Note (3)] Bolts NPS o fNote (1)] X [Note(2)] [Note (3)] [Note (4)] Circle and (6)] Bolts and (8)] and (8)] [Note (7)]
5 ° 1
4 230 190 135 33 191 % 8 5/8 64 ]1. 110 11.1 49 18 25 9.6 79 5/3 4 1/2 45
K z 1Y, 115 12.7 59 21 32 111 89 % 4 A 51
> 255 19.0 164 37 216 7 8 5 64 1l 125 14.3 65 22 38 127 98 5 PR3 51
6 280 - 190 192 40 241 74 8 /e 64 : 2 150 159 78 25 51 143 121 A s % 57
8 345 13.0 246 45 299 /s & /s 64 : 2% 180 17.5 91 29 64 159 140 Y, 4 % 64
10 405 222 303 49 368 % 12 A 70 i
i 3 190 19.0 108 30 76 17.5 152 % 4 % 64
12 485 25.4 357 56 432 ¥, 12 5% 76 i 3% 215 20.6 122 32 89 19.0 178 z/,, 8 :/g 70
14 535 28.6 391 57 476 /A 12 t7 89 ) L 4 230 23.8 135 33 102 22.2 191 7/4 8 3/3 76
16 595 28.6 445 64 540 ?/8 16 3/13 89 § . 5 255 23.8 164 37 127 22.2 216 ﬁ 8 3/4 76
18 635 31.8 498 &8 578 7/8 16 % 95 : 6 280 25.4 192 40 152 23.8 241 /3 8 /g 83
20 700 31.8 552 78 635 A - 20 i 95 8 345 28.6 246 45 203 27.0 299 /A 8 A 89
10 405 30.2 303 49 254 28.6 362 1 12 /A 95
24 815 . 34.9 560 83 749 % 29 % 102 12 485 318 - 357 56 305 20.6 432 1 12 e 95
30 985 38.1 e e 914 1 28 % 114 14 535 32.4 391 57 356 22,2 476 114 12 1 108
36 1170 4£1.3 . Cee 1085 1 32 A 121 16 595 36.5 445 64 406 25.4 540 1% 16 1 114
2 1 . . e b ‘
28 1:;’3 gg g 123; ijﬁ’ iz 1 izz 18 635 39.7 499 68 457 27.0 578 1Y 16 1% 121
) Tt e 8 ‘ 20 700 42,9 553 73 508 28.6 635 1;4 20 114 127
' 2 81 47.6 660 83 610 31.8 749 1 20 1 140
1 1 . . ‘e fee . i} 4 e
60 1855 °7:2 - S 1759 1 52 17 159 36 1170 © 603 ... . 914 413 1086 1% 32 1% 178 222 ‘-
72 2195 63.5 - e 2095 1Y 60 1% 172
84 2535 69.9 . .. 2425 134 64 1y, 191 42 1345 66.7 .. ... 1066 46.0 1257 1% 36 1% 191 235
96 2875 76.2 2756 S13 68 1Y, 203 "N 48 1510 69.9 1219 50.8 1422 1% 44 1Y 197 242
@;))- 7 54(9) 1685 76.2 1594 2 44 1% 216 267
GENERAL NOTE: Dimensions are in millimeters. 60 (9) 1855 79.4 e T s e 1759 2 52 1% 222 273
NOTES: 72 () 2195 88.9 . . - ... 2096 2 60 134 241 292
(1) For facing, see para. 7.2(a). 84 (9) 2535 98.4 . ven . ces 2426 2% 64 2 267 324
(2} Threaded companion flanges should not be thinner than the Class 125 thickness on NPS 24 and smaller. Other types of flanges may : 96 (9) 2875 108.0 v .o e s 2756 2% 68 2%, 292 356
have thicknesses as given abave. : o
(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 GENERAL NOTE: Dimensions are in millimeters.
not be modified when mated with Class 125 flanges or with steel flanges. i NOTES:
(4) For spot facing, see para 7.7. ; (1) For facing, see para. 7.2.(3)
(5) For flange bolt holes, see para. 7.6. ' : (2) Forthread of threaded flanges, see paras. 7.5.1 and 7.5.2.

{6) For bolts and nuts, see para. 8.1. : (3) All blind flange 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.
}"L ] 9 {7} For bolts and nuts, see para. 8.1.1.
- (8) Bolt lengths to be compensated for when boiting steel to gray iron flanges.
{$) NPS 54 through 96 are included for convenience. Pressure-temperature ratings are the user's responsibility.
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Table 10 Minimum Thread Length o MANDATORY APPENDIX |

Ta
Size, Thread Length, | DIMENSIONS OF FITTINGS IN U.S. CUSTOMARY UNITS
NPS A, mm
% 10.4 i
Vel 13.5 : i ' )
3 14.0 ; This Appendix provides tables of the standard inch
1 17.3 i dimensions for fittings. :
1Y, 18.0 ‘
1% 18.3
2 19.3

O
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|
L
Fig. -1 Method of Designating Qutlets of Reducing Fittings in Specifications 0 5 i@
b b b ‘b i
. — !
;
[+ 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
!
| | | CUZUC' c |
a a a

a
Reducing on Reducing on Reducing on Reducing on One Run
One Oudet Both Qutlets One Run and Qutlet and Both Outlets

Reducing Crosses

[> B [oes o

Reducing on Reducing on Reducing on True Y
Branch One Run One Run and Branch

Fig. I-2 Drain Connections

o
[x]

Reducing Laterals

a b . ‘ .
@ »
c
Right Hand Left Hand Right Hand Left Hand !
Side-Outlet Tae 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 tetters a, b, ¢, and
d. In designating the outlets of side-outlet reducing fittings, the side gutlet 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. I-3 Method of Designating Location of Tapped Holes for Drains When Specified

o= U

~

bt

90 deg Elbow 90 deg Elhow Tee Cross
Straight Size Straight Size Straight Size

sl
T
[ —
20 deg Elbow Tee Cross
Reducing Size Reducing Size Reducing Size

-
R

) |
oY r
s S

T

r i’
Front View Side View Front View Side View .
Side-Qutlet 90 deg Eibow Side-Outlet Tee 45 deg Lateral
Straight Size Straight Size Straight and Reducing

90 deg Base Elbaw
Straight and Reducing

45 deq 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).

o9
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Table -1 Pressure-Temperature Ratings

Class 125 Class 250 [Note (1))
Class 25 [Note (1)]
ASTM A 126 ASTM A 126 ASTM A 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 1424 30-48 1-12 1-12 1424 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 BS 340 415 260 200
275 25 25 145 170 120 65 325 395 250 175
300 e . 140 165 110 50 310 375 240 150
325 . P 130 155 105 . 295 355 230 125
353 () .- P 125 150 100 PN 280 335 220 100
375 145 265 315 210
406 (3) e 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:

(a) 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 lron Flanged Fittings . : b Table 1-3 Dimensions of Class 25 Gray Iron Flanged Fittings (Cont’d)
f-A— }-—A——\ A Lo GENERAL NOTES:
C), ] (a) Dimensions are in inches.
i } . {b) For facing, see para. 7.2(a).
: : {(c) For flange bolt holes, refer to Table I-8; see also para. 7.6.
i 8 A i —g ; {d) For spot facing, see para. 7.7.
— L — _L_ + ‘:_ {e) For intersecting centerlines of side outlets, see para, 7.3.1, :
90 deg 90 deg Long- 90 deg 45 deg ; (0 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
Elbow Radius Elbow Reducing Elbow Straight Elbow 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:

@

Straight
Tee

Ny} e A r—J |.-_J_—| (1) For wall thickness tolerance, see para. 7.1.
iy i ! ]A] I (2} For centerto-face dimensions of reducing elbows and side-outlet elbows, see paras. 7.3.2{b) and (c).
)—ﬂ A A f f I . (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
| H /L_H H T i 0 opening.
H %._____ * i i ;" (4) For reinforcement of crosses, see para. 7.8.
\_U A A T i : (5) For center-to-face tolerances, see para. 7.4.
( ,_L _L H l s (6) For center-to-face dimensions of special degree elbows, see para. 7.3.2(d).
Side h_ (7) TTees, side-outlet tees, and crosses, NPS 16 and smaller, reducing on the outlet, have the same dimensions center-to-face and face-
Outlet t : 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.
H (8) Long-body patterns are used when outlets are larger than given above and, therefore, have the same dimensions as straight-size
*—A-j_r —'I fittings.
A
1

; (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 12 X NPS 18 tee will be governed by the

| :

| ! dimensions of the NPS 18 long-body tee, given in Table 1-3, 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
i

as regular tees having same reductions.

Straight Q : ’ (11) In a side-outlet tee, the larger of the two side outlets govemns the center-to-face dimension J.
Cross " ’
Straight Fittings Reducing Fittings . i

Straight Size :
[Note (5)] Reducing Tees and Crosses ;

(Short-Body Pattern) §
Center- .
to-Face Center- Center-to- [Notes (5)-(11)] ;
General Elbow, Tee, to-Face Face NPS Center- Center- !
Thickness Wall Inside and Cross, Long- 45 deg Size of Qutlet to-Face  to-Face !
Diameter of Thickness  Diamefer A Radius Elbow, and Smaller Run, QOutlet, i
of Flange, of Body of [Notes Elbow, c [Notes (7) H Ji :
NPS Flange Min. [Note (1)) Fitting (2)-(4) B [Note (8)] and (8)] [Note (5)] [Note (5)]
4 5.00 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 w . D
6 11.00 0.75 0.44 6 8.0 11.50 5.0 T
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.
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 i
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 w )
72 86.50 2.50 1.62 72 53.0 94.00 36.0 48.0 40.0 48.0 B

38 39
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ASME B16.1-2010

Table 1-6 Dimensions of Anchorage Bases for Straight and Reducing Class 125 Tees

| ' ™
T -
(T e = il ps— "
IR i TS b | e S |
1oy It I I Py
10 g b i o
1 h 1 1 L
A I R L { i
e e s 1] | ¢
Mt o= SIS Y t
[ 1 r i 17 [
1) ¥ 1 [ [ ]
[ [ 1l b vy
[N 1h 1l b 3\
R ENEE N b
I 1 i
Py I 1 iEol e N
+— A =g e e — —— = — 28 he — -]
yan mam 1 T - 3
L/ ~ N - SR i
| I
| —
I—q—-E—p{-—E-pl-—E-pl G

r : icum

= diameter of i :
k bolts (hole | "7 '?_’B
L Vg in. /

= number of balt holes larger than Same centers as ribs
on each side of base bolt) on NPS 10 and larger
Top View Side View End View
Straight Sizes
L L J
=y Aoy m e =
T .
= [ i "-‘n [ SO R —— h o
] : I : ! . l: l.y..- T T ‘| 1 - ‘\\ [
Yo ifi A = el i S NN u I (gL TN . e B
Poh :l 11 :l ,//:I- --\\\\\\: o S\ N
| ) i [Nt s Yy L s YL
! “ 1! H ( P I/r"' \\\\ I’ F; \\ L
| ? ]
(IS I [N 4] 1 L L ) . i1
T \ i I \ 1
Do i P AN V’I Wt N
[ g ) : t LR AN 11 A W /4 i
P | N (I Sl
I R Vi L NN
| ! :----{J ----- i B s, Y ned U St 1 I L SN
i) - fol ~. e
| BT ST P IIpT- T AR R ¥ NN || S
: . | 1 —— HHE | | H HH
E1+L—E1 G, = diameter of . * ‘ 5
bolts thole | -y s—vhe M1 o \ Y- A
\ 1, i By = = i
{4 = number of bolt holes /g in. LN by number of ribs
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Reducing Sizes, Short Body Pattern
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Table -6 Dimensions of Anchorage Bases for Straight and Reducing Class 125 Tees (Cont’d)

Straight Sizes

Number Longi-
. . Width of Bolt Centers tudinal
C°““’.’°“ to Both. Stralght Sizes and Holes of Ribs Centers
and Reducing Sizes Length Trans- on and From End
Center- Thickness of verse Each Inside Bolt to
to- of Base, Diameter Thickness Square Bolt Side of Number Bolt Second
Base, C of Bolts, of Ribs, Base, Centers, Base, of Ribs, Holes, End,
NPS A [Note (1)] G F B K L D E H
24 4.50 0.69 % . 0.44 7.00 4,50 2 1 4.50
3 4.88 0.75 i 0.44 7.50 5.00 2 1 5.00
3% 5,25 .81 % 0.44 8.50 6.00 2 1 ... 6.00
4 5.50 0.94 5/3 0.50 9.00 6.50 3 2 4,25 3.25
5 6.25 0.94 7/3 0.50 10.00 7.50 3 2 5.00 3.25
6 7.00 1.00 /A 0.56 11.00 8.75 3 2 6.00 4,38
8 8.38 1.12 1 0.62 13,50 11.00 3 2 8.00 5.50
10 9.25 1.19 1l 0.75 16.00 13.38 4 3 4.88 4.25
12 11.25 1.25 1% 0.81 19.00 15,50 4 3 5.75 4.88
14 12.50 . 1.38 1%, 0.88 21.00 17.75 4 3 6.75 5.50
16 13.75 1.44 13/3 1.00 23.50 19,75 4 3 7.75 6.00
18 15.00 1.56 134 1.06 25.00 21.75 4 3 8.50 6.62
20 16.00 1.69 1Y, 1.12 27.50 24.00 4 3 9.50 7.25
24 18.50 1.88 15/3 1.25 32.00 28.38 4 3 11.38 8.50
30 22.00 2.12 13, 1.44 38.75 34.50 5 4 9.38 7.88
36 25.50 2.38 17/3 1.62 46,00 40.75 5 4 11.25 9.12
42 29.25 2.62 2 1.81 53.00 46.75 5 4 13.00 10.38
48 32.75 2.75 2y, 2.00 59.50 53.25 5 4 14,88 11.75
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Table I-6 Dimensions of Anchorage Bases for Straight and Reducing Class 125 Tees (Cont’d) @ .

Reducing Tees {Notes (1) and (2)]
(Short-Body Pattern)

Longitudinat

NPS Center From Trans- Number of
Outlet Length Centers End Bolt to verse Bolt Holes Width
Sizes of Base, Number of Diameter Second Bolt on Each Side of
and B, of Ribs, Ribs, of Bolts, Bolt, Centers, of Base, Base,
Smaller [Note (1)] Dy Ey Gy H,y K1 L B, NPS
i " Yy
L @
2/ [ 2
3 2
R @ 5 S
™~ ¥ Qo - 2
i = 2 =
4 o 3 T
5 (=) _é =
: o 2l 3 -
Reducing tee NPS 16 and smaller shall have the same base B dimensions 6 | ] | e
as a straight-size tee, corresponding to the size of the largest opening. 8 i .g < Q E 3
10 2 E 2
12 o ==
14 g rﬁmﬁ.’ \.[_ z .
I
I RS P 5 ] - 23 &
16 eI 2 :
12 15.00 3 5.25 1Y, 5.12 21.50 4 2475 18 } B 7 SRR S E c ®
14 21.00 3 6.00 1Y, 5.38 23.75 4 26.75 20 ;_ i‘:"‘; 4 N A3 g @ § -1 € 2
16 23.50 3 7.00 1% 6.25 28.00 4 31.62 24 g - ] ; i 2o 2 B | © g O©
20 27.50 3 9.00 14 7.25 34.25 4 39.00 30 : L i 1 o E n 2 E -1 / 2 <1
: ) a A =3 > £
: @ 3 ___I,#:Ji N 2 g | T ®
24 32.00 3 10.75 1Y% 8.38 41.50 4 46.25 36 @ AN 47 g & . Tl 1 5 ¢
24 36.50 4 8.50 1% 7.50 48.50 5 54.75 42 o ":K\\::,* = x| g ! T S
5 4 ~. "'“’—"',/ -] 1 I
30 4175 4 9.75 1% 8.25 53.75 5 60.00 48 : g A g ;__—*— - BN i V] o
- : - ! it HiE: £
= 1 M| el - 8
GEMNERAL NOTES: _g G a c . T - E
(a) Dimensions are in inches. . g 5 E o e .05-‘ S <
(b) Bases are furnished only when specified by the purchaser. < ‘ E e % £ ’F:
(¢) For tee dimensions, refer to Table I-4. s X E5 et - EBEgz
o~ B a X T ow5 @
NOTES: ! g [ I Ta==" a2
(1) For NPS 18 and larger, if the outlet is the same size or smaller than given for reducing tees, the base dimensions shown in this table : K= it iy - s > “_
shall be used. If the outlet is larger than shown for reducing tees, the base dimensions shall be the same as for the straight-size tee, 2 T e lr::::: 2 o 2 _q;:—i—‘:::fﬁ ’_/L’:: o o E
corresponding to the size of the largest opening. g L ‘;,: S E ﬁ T-'——_—'---::::‘l . T <8 5
(2) Tees reducing on run only shall have the same hase dimensions as straight-size tees, comresponding to the size of the largest opening. = e [ i 5 o Jr il o = g &
_______________ = 2
Vi I N ¥
» p ™~ 1! i c © ]
w . = brzoszzzzofitoneoos 55 =
‘ 2 if £8 1 =3
= Lo I 3 c £
L] 4TI TIIT TITIIIC S RS
'@1 il t 1
[
e 2 =]
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(10) Table 1-9 Class 125 Flange and Bolting Dimensions Table I-10 Minimum Thread Length

1 v ' Tap Thread
|<—— X —>i Size, Length, A,
NPS

in.

M a | % 0.41
’ f 7 0.53

b —

O

I‘_ 1 % 0.55
; . i h 0.68
/ | 1% 0.71
i 14 - 0.72
| 2 0.76
NPS 10 and Smaller NPS 12 and Larger i
Blind Flange Blind Flange B
— ¢ 0
Flanges Length Bolting i i
Thickness of Hub Blind Fl LHMES Length  Length
of and ind rlanges Diameter of of Bolt
Diameter  Flange, Threads, Diameter Wall of Bolt Bolts Stud
of Min., Diameter  Min., of Port, Thickness, Diameter Holes Number Diameter [Notes With Two
Flange, Q Min., Y ! v of Bolt [Notes (5)  of of {7) and Nuts
NPS (2] [Note (1)] 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 s 4 b 2,00
A 4.62 0.50 231 0.81 1.25 0.44 3.50 A 4 A 2.00
1% 5.00 0.56 2.56 0.88 1.50 0.50 3.88 %% 4 A 2,00
6.00 0.62 3.06 1.00 2.00 0.56 8,75 % 4 % 2.50
2y, 7.00 0.69 3.56 1.12 2.50 0.63 5.50 A 4 A 2.50
7.50 0.75 4,25 1.19 3.00 0.69 6.00 A 4 A 2.50 chn i
3% 8.50 0.81 4.81 1,25 3.50 0.75 7.00 A 8 A 2.00 e !
4 9.00 0.9 531 131 4,00 0.88 7.50 VA 8 A 3.00 ... “ i ’
5 10.00 0.94 6.44 1.44 5.00 0.88 8.50 % 8 A 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 h 8 3, 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 % 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 1% 16 1 4.50
18 25,00 1.56 19.62 2.69 18.00 1.06 22.75 1Y, 16 1% 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 1Yy 5.50
30 38.75 2.12 - . 30.00 144 36.00 1% 28 1Y 6.50 ...
36 46,00 2.38 e . 36.00 1.62 42,75 1% '32 1% 7.00 9.00
£2 53.00 2.62 ... e 42,00 1.81 49,50 1% 36 1% 7.50 5.50 .
&8 5950 275 . ... 48.00 2.00 5600 1% 44 1%, 800  9.50 ‘ .
54(9)  66.25 3.00 .. e ... e 62.75 2 44 1% 250  10.50 -
60(9)  73.00 3.2 ... ... e e 69.25 2 52 1% 9.00  11.00
72(9)  86.50 3.50 e . et . 82.50 2 &0 1%, 9.50  11.50
84 (9  99.75 3.88 . e . ees 95.50 2 64 2 10.50  13.00
96 {9) 113.25 4.25 s e - ... 108.50 2l 68 2Y, 11.50  14.00

GENERAL NOTE: Dimensions are in inches.

NOTES: i !
(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.

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

(5} For Aange 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.
(5) NPS 54 through 96 are included for convenience. Pressure—temperature ratings are the user’s responsibility.
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