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FOREWORD

(This Foreword is not part of ASME B16.1-1998.)

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

During the years 1912-1914, a Joint Committee of the ASME and the Manufacturers
Committee formulated compromise standard dimensions for pipe flanges and flanged fittings
for use under saturated steam pressures of 125 psi and 250 psi pressure ranges. The Joint
Committee’s report was accepted at a conference attended by representatives of ASME, the
Manufacturers Committee, the U.S. government, and the National Association of Master
Steam and Hot Water Fitters. ASME published this report as the “American Standard for
Pipe Flanges, Fittings and Their Bolting” in 1914. In 1918, work was started on standards
for 50 b steam flanges and for 800 lb, 1200 b, and 3000 ib hydraulic flanges, which
were subsequently approved by this group.

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

In later work, Subcommittee 1 developed the 25 Ib Flange and Flanged Fitting Standard
(approved in 1931 as ASA B16b2), which replaced the 50 lb standard that had been
originally approved in 1918. Work on the 800 lb Hydraulic Flange Standard was published
as ASA Bl6bl in 1931. Revision of thicknesses, tolerances, and service pressure ratings
of the 125 lb and 250 Ib flanges and flanged fittings led to approval and publication of
ASA B16a-1939.

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

A review of all cast iron flange and flanged fittings standards initiated in 1962 resulted
in the withdrawal of B16.16, “300 1b Refrigerant Flanges and Flanged Fittings” and the
combining of the remaining standards 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.

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

In 1982, American National Standards Committee B16 was recognized as an ASME
Committee operating under procedures accredited by ANSIL 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 have been updated, a Quality
System Program Annex has been added, Class 800 has been deleted, and several editorial
revisions have been made. Following approval by ASME B16 Subcommittee B and B16
Main Committee, ANSI approved this American National Standard on November 20, 1998.

Requests for interpretation or suggestions for revision should be sent to the Secretary,
B16 Committee, The American Society of Mechanical Engineers, Three Park Avenue, New
York, NY 10016-5990.

RATINGS OF ASME B16.1 VERSUS ANSI/AWWA A21.10

Attention is directed to an apparent conflict in ambient temperature pressure ratings for
flanged fittings between ASME B16.1 and ANSVTAWWA A21.10, Gray Iron and Ductile
Iron Fittings, 2 in. through 48 in. for Water and Other Liquids.

The scope of ANSVAWWA A21.10 limits that standard to fittings for use with gray
iron and ductile iron pipe for water and other liquids at rated working pressures of 150
psi and 250 psi. The ratings of these fittings were established on the basis of hydrostatic
testing of fittings to bursting, and do provide a factor of safety of at least 3.0 at the rated
working pressure and at ambient temperature.

ASME B16.1 covers both separate flanges and flanged fittings for more general service
at ambient and elevated temperatures. The pressure ratings set forth are not based upon
burst strength, but have evolved over an extended period of time of satisfactory performance
in a wide range of general service conditions. The ratings encompass pressure combined
with elevated temperature, stresses imposed by piping, thermal stresses due to temperature
variations, and many other conditions causing stress in the flange or fitting.
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ASME B16.1-1998

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

1 SCOPE

1.1 General

This Standard for Classes 25, 125, and 250 Cast
Iron Pipe Flanges and Flanged Fittings covers:

(a) pressure—temperature ratings

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

{(c) marking

(d) minimum requirements for materials

(e) dimensions and tolerances

(f) bolt, nut, and gasket dimensions

(g) tests

1.2 References

Standards and specifications adopted by reference in
this Standard are shown in Annex I, which is part of
this Standard.

1.3 Quality Systems

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

2 PRESSURE-TEMPERATURE RATINGS

2.1 General

Pressure ratings for various temperatures (including
limitations) are shown in Table 1.

2.2 Ratings

Ratings are independent of the contained fluid and
are the maximum nonshock pressures at the tabulated
temperatures. Intermediate ratings may be obtained by
linear interpolation between the temperatures shown.

2.3 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

COPYRI GHT Anerican Soci ety of Mechani cal Engineers
Li censed by Information Handling Services

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.

2.4 Low-Temperature Ratings

Pressure ratings for temperatures below —20°F should
be determined in accordance with low-temperature prop-
erties of cast iron (ASTM A 126) as governed by
applicable codes.

3 SIZE

3.1 Nominal Pipe Size

The sizes of the flanges and fittings shown in Figs.
2 through 9 and scheduled in Tables 2 through 9 are
identified by the corresponding nominal pipe sizes. NPS
as used in this document means the nominal pipe size.

3.2 Reducing Fittings

Reducing fittings shall be designated by the size of
the openings in their proper sequence as indicated in
the sketches of Fig. 1.

4 MARKING

4.1 Fittings

The manufacturer’s name or trademark and numerals
as shown below for each rating shall be cast on the
exterior surface of all fittings.
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Rating Class Size Numeral
25 All 25
125 lto 12 125
14 10 24 100
30 to 48 50
250 1to 12 250
14 to 24 200
30 to 48 100
4.2 Flanges

The manufacturer’s name or trademark shall be cast
on all loose flanges. In addition, numerals 25 shall be
cast on Class 25 flanges. Rating numerals for other
classes shall be cast on loose flanges that are subject
to the requirements of para. 4.3.

4.3 Material Class

In those sizes and classes where both Classes A and
B iron can be used, the letter A or B shall be cast
on both flanges and fittings adjacent to the rating
numerals. Flanges and fittings with no A or B Class
iron marking shall be considered as Class A iron for
rating purposes.

5 MATERIALS

5.1 Castings

The castings shall meet the requirements of ASTM
A 126 as listed in para. 5.1.1.

5.1.1 The material requirements for flanges and
flanged fittings shall be as follows:

Class of Iron

Rating Class Size ASTM A 126
25 All A
125 It 12 AorB
14 and above B
250 1 to 12 AorB
14 and above B
5.2 Bolting

The bolting used with these flanges and fittings
shall be made of carbon steel that conforms to the
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requirements of ASTM A 307 Grade B' and used with
ring-type gaskets.

6 FITTING DIMENSIONS AND TOLERANCES

6.1 Wall Thickness

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

6.2 Facing

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

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

6.3 Center-to-Face Dimensions

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

6.3.2 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, 5, and 7.

(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, 5, and 7 corresponding to the size of the
largest opening.

! For Classes 25 and 125 flanges: The carbon steel bolts prescribed
for the flanges in this Standard are based on the use of a flat
“ring” gasket that extends to the bolts.

Where cast iron to cast iron flanges or cast iron to steel flanges
are used with full-face gaskets, higher strength bolts may properly
be used.

Where cast iron flanges are bolted to steel flanges and flat ring
gaskets are used, carbon steel bolts prescribed in this Standard
shall be employed.



STD.ASME Blb-.L-ENGL 1998 ER 0759k70 0OLOAL93 5TO MM

CAST IRON PIPE FLANGES AND FLANGED FITTINGS

(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, 5, and 7 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.

6.3.3 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, 5, and 7.

(b) Reducing tees and reducing crosses, with or
without 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, 5, and 7
corresponding 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, 5, and 7 (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, 5, and 7, the center-to-face dimensions shall be the
same as for the straight-size fitting shown in Tables
3, 5, and 7 corresponding 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, 5, and 7
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.

6.3.4 True Ys. Center-to-face dimensions for
straight-size true Ys are shown in Tables 5 and 7.
Reducing sizes are considered special and should be
made to suit conditions.

6.3.5 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 5 and 7 for the largest opening.
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6.4 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
Nominal Plus or
Pipe Size Minus, in.
10 and smaller 0.03
12 and larger 0.06

6.5 Threaded Flanges

6.5.1 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 0.06 in/
ft. The gaging notch of working gage should come
flush with the bottom of chamfer, and the maximum
allowable thread variations are one turn large or one
turn small from the gaging notch.

6.5.2 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. Counter-
sinking shall be concentric with the threads. The length
of the threads shall be measured to include the coun-
tersink.

6.5.3 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 protection of the threads. Countersinking shall
be concentric with the threads. The length of threads
shall be measured to include the countersink.

6.6 Flange Bolt Holes

Flange bolt holes shall be in accordance with the
dimensions shown in Tables 2, 4, and 6. Pairs of bolt
holes shall straddle the centerline.
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6.7 Spot Facing

All flanges and flanged fittings covered by this Stan-
dard shall have bearing surfaces for bolting that are
parallel to the flange face within 3 deg. Any back
facing or spot facing required to accomplish parallelism
shall not reduce the flange thickness Q below the
dimensions given in Tables 2 through 7. Flange thick-
ness at any point within the spot face area, as defined
in MSS SP-9, shall not exceed the required minimum
thickness by more than the following amounts.

Nominal Excess Thickness,
Pipe Size Max., in.
210 12 0.12

14 to 24 0.18

30 to 96 0.25

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

6.8 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.

6.9 Drain Tappings

Holes may be tapped in the wall of fittings if the
metal thickness is sufficient to provide the effective
length of thread as shown in Fig. 10 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 effective thread lengths as
shown in ASME B1.20.1.

The method of designating the locations of the tapped
holes for drains is shown in Fig. 11. Each possible
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 descrip-
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tion. For further detail in applying tappings, see MSS
SP-45.

7 BOLT, NUT, AND GASKET DIMENSIONS

7.1 Bolting

Carbon steel bolts smaller than 0.75 in. shall have
(ASME B18.2.1) square heads or (ASME B18.2.1)
heavy hex heads, and shall have (ASME B18.2.2) heavy

hex nuts.
Carbon steel bolts 0.75 in. and larger shall have

(ASME B18.2.1) square heads or (ASME B18.2.1) hex
heads and shall have (ASME B18.2.2) hex nuts or
(ASME B18.2.2) heavy hex nuts or (ASME B18.2.2)
square nuts. For bolt sizes 1.5 in. and larger, stud bolts
with a nut on each end are recommended.

All bolts 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.

7.2 Gaskets'

Flat ring gaskets shall be in accordance with dimen-
sions given in ASME B16.21 for nonmetallic gaskets
for pipe flanges.

8 HYDROSTATIC TESTS

Tests are not required unless specified by the user.

(a) Firtings. Fittings shall be capable of withstanding,
without showing leaks, the hydrostatic test pressures
listed in Table 1 for the material and maximum working
pressure of the item tested. These test pressures are
1.5 times the cold working pressure rate rounded to
the next higher 10 psi in Table 1.

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

9 CERTIFICATIONS

The manufacturer shall be able to certify that products
are in conformance with the requirements of this Stan-
dard when required on the purchase order.
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TABLE 1 NONSHOCK GAGE PRESSURE-TEMPERATURE RATINGS

Class 25 [Note (1)1 Class 125 Class 250 [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 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 . P 140 165 110 50 310 375 240 160
325 - P 130 155 105 N 295 355 230 126
353 [Note (2)] een ... 125 150 100 - 280 335 220 100
375 145 265 315 210
406 [Note (3] - N - 140 N Ve 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 NOTES:

(a) Pressure is in lb/sq in. gage.
{b) NPS is nominal pipe size.
NOTES:

(1) Limitations:

(a) Class 25. When Class 25 cast iron flanges and flanged fittings are used for gaseous service, the maximum pressure
shall be limited to 25 psig. Tabulated pressure-temperature ratings above 25 psig for Class 25 cast 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 in NPS 14 and larger are applicable
to Class 250 flanges only and not to Class 250 fittings.

(2) 353°F (max.) to reflect the temperature of saturated steam at 125 psig.
(3) 406°F (max.) to reflect the temperature of saturated steam at 250 psig.
(4) Hydrostatic tests are not required unless specified by the user.

COPYRI GHT Anerican Soci ety of Mechani cal Engineers
Li censed by Information Handling Services



STD.ASME Blb.L-ENGL 19948 EE 0759b70 00819k 20T HA

ASME B16.1-1998 CAST IRON PIPE FLANGES AND FLANGED FITTINGS
Reducing Tees
b b b b
Z | @ | Eﬂ | |
a a a a
Reducing on Reducing on Reducing on Reducing on Both
Qutlet One Run One Run and Outlet

Runs (Bull Head}

Reducing Crosses

b b b b
@ d c @ 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 Laterals

b b b
f f E c c c b c
a a a a
Reducing on Reducing on Reducing on True Y
Branch One Run One Run and Branch

Side-Outlet Tee

Double-Branch Side-Outlet 90 deg. Elbow
Elbow

Right Hand Left Hand Right Hand Left Hand

GENERAL NOTE:

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 etbows where
both branches are reducing; the outlet is the largest opening and named last in both cases.

In designating the openings 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.

FIG. 1 METHOD OF DESIGNATING OUTLETS OF REDUCING FITTINGS IN SPECIFICATIONS
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ik e S |
S

FIG. 2 CLASS 25 FLANGE

N
Q
<

TABLE 2 FLANGES, BOLT HOLES, AND BOLTING DIMENSIONS OF CLASS 25 CAST IRON FLANGES

Flanges
. Bolt Holes
Th':,',‘i':_’ss‘ Hub Diamator Bolting [Note (6)]
Nominal Q Diameter, Length, of Bolt Diameter of Diameter Length
Pipe Diameter [Notes Min. Min. Circle Bolt Holes Number of Bolts of

Size 0o (1} and (2)] X 1 4 [Note (3}]] [Notes (3)-(5)1 of Bolts [Note (3)] Bolts
4 9.00 0.7% 5.31 1.31 7.50 0.75 8 0.62 2.50

5 10.00 0.75 6.44 1.44 8.50 0.75 8 0.62 2.50

6 11.00 0.75 7.56 1.56 9.50 0.75 8 0.62 2.50

8 13.50 0.75 9.69 1.75 11.75 0.75 8 0.62 2.50
10 16.00 0.88 11.94 1.94 14.25 0.75 12 0.62 3.00
12 19.00 1.00 14.06 2.19 17.00 0.75 12 0.62 3.00
14 21.00 1.12 15.37 2.25 18.756 0.88 12 0.75 3.50
16 23.50 1.12 17.50 2.50 21.25 0.88 16 0.75 3.50
18 25.00 1.25 19.62 2.69 22.75 0.88 16 0.75 4.00
20 27.50 1.25 21.7% 2.88 25.00 0.88 20 0.75 4.00
24 32.00 1.38 26.00 3.25 29.50 0.88 20 0.75 4.00
30 38.75 1.50 - - 36.00 1.00 28 0.88 4.50
36 46.00 1.62 e ... 42.75 1.00 32 0.88 5.00
42 53.00 1.7% e ea 49.50 1.12 36 1.00 5.50
48 59.50 2.00 . Ve 56.00 1.12 44 1.00 6.00
54 66.25 2.25 - . 62.75 1.12 44 1.00 6.50
60 73.00 2.25 . e 69.25 1.25 52 1.12 6.50
72 86.50 2.50 . e 82.50 1.25 60 1.12 7.00
84 99.75 2.75 . e 95.50 1.38 64 1.26 7.50
96 113.25 3.00 - .. 108.50 1.38 68 1.25 8.00

GENERAL NOTE: Dimensions are in inches.

NOTES:

{1} For facing, see para. 6.2.1.

{2) Threaded companion flanges should not be thinner than the Class 125 thickness on NPS 24 and smaller. Other types of
flanges may have thicknesses as given above.

{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 6.7.

{5) For flange bolt holes, see para. 6.6.

(6} For bolts and nuts, see para. 7.1.
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=4 8 f— A—f A
- - 'y
WP

o 4 S

i
90 deg. 90 deg. Long- 90 deg. 45 deg.
Elbow Radius Etbow Reducing Elbow Straight Elbow
— A A J f—u
S ]
A 2 | }
| H H v
1 N . ___l_
A A i
| — c— N L l H H
Straight Side LI | ‘ . :
Tee Outlet

Straight
Cross

Reducing Fittings

Straight Fittings
(For dimensions, see Table 3 on next page.)

FIG. 3 CLASS 25 FLANGED FITTINGS
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TABLE 3 DIMENSIONS OF CLASS 25 CAST IRON FLANGED FITTINGS'’

Reducing Tees and Crosses

Straight Size (Short-Body Pattern)
[Note (4)) [Notes (13)-{15)]
Center- Center- Center- Center-
to-Face to- Center-to- NPS to- to-
General Etbow, Tee, Face Face Size of Face Face
Thickness Wall Inside and Cross  Long- 45 deg. Outlet and Run Outlet
Nominal Diameter of Thickness Diameter A Radius Elbow Smaller H J
Pipe of Flange, of Body of [Notes Elbow c {Notes (16) [Note [Note
Size Flange Min. [Note (8)] Fitting (9)-(11)] B [Note (12)] and {(17)] (4)] 4)]
4 9.00 0.75 0.42 a4 6.5 9.00 4.0
5 10.00 0.75 0.44 5 7.5 10.25 45
6 11.00 0.7% 0.44 [ 8.0 11.50 5.0
8 13.50 0.756 0.46 8 9.0 14.00 5.5 All reducing fittings NPS
10 16.00 0.88 0.50 10 11.0 16.50 6.5 16 and smaller have
the same center-to-face
12 19.00 1.00 0.654 12 12.0 19.00 7.5 dimensions as straight-
14 21.00 1.12 0.57 14 14.0 21.50 7.5 size fittings.
16 23.50 1.12 0.60 16 15.0 24.00 8.0
18 25.00 1.25 0.64 18 16.5 26.50 8.5 12.0 13.0 15.5
20 27.50 1.25 0.67 20 18.0 29.00 9.5 14.0 14.0 17.0
24 32.00 1.38 0.76 24 22.0 34.00 11.0 16.0 15.0 19.0
30 38.75 1.50 0.88 30 25.0 41.50 15.0 20.0 18.0 23.0
36 46.00 1.62 0.99 36 28.0 49.00 18.0 24.0 20.0 26.0
42 53.00 1.75 1.10 42 31.0 56.50 21.0 24.0 23.0 30.0
48 59.50 2.00 1.26 43 34.0 64.00 240 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

GENERAL NOTE: Dimensions are in inches.
NOTES:
(1) For facing, see para. 6.2.1.
(2} For flange bolt holes, refer to Table 2; see also para. 6.6.
(3) For spot facing, see para. 6.7.
(4} For center-to-face tolerances, see para. 6.4.
(6) For intersecting centerlines of side outlets, see para. 6.3.1.
(6) The flange diameter, bolt circle, and number of bolts are the same in Class 256 as in Class 125. Bolt hole diameters of Class
25 shall not be modified when mated with Class 125 flanges or with steel flanges.
(7) The center-to-face dimensions of fittings are the same as the Class 125.
(8) For wall thickness tolerance, see para. 6.1.
(9) For center-to-face dimensions of reducing elbows and side-outlet elbows, see paras. 6.3.2(b) and (c).

(10) 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.

{11) For reinforcement of crosses, see para. 6.8.

{12) For center-to-face dimensions of special degree elbows, see para. 6.3.2(d).

(13) 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 3, namely NPS 16", center-to-face
of all openings and NPS 33 face-to-face.

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

{15} In a side-outlet tee, the larger of the two side outlets governs the center-to-face dimension J.

{16) 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 targer 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.

{17) Long-body patterns are used when outlets are larger than given above and, therefore, have the same dimensions as
straight-size fittings.
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4 4
I‘—’__"ng L I‘—(’)‘/, JT

10 in. and Smaller 12 in. and Larger
Blind Flange Blind Flange

(For dimensions, see Table 4 on next page.)

FIG. 4 CLASS 125 FLANGES
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TABLE 4 FLANGES, BOLT HOLES, AND BOLTING DIMENSIONS OF CLASS 125 CAST IRON FLANGES

Hub Bolting
Flanges Length m Length
Thick- of Hub Diam- Bolt Holes of Bolt-
ness of Diam- and eter Wall Length  Stud
Flange, eter Threads, of Thick- Diam- Diameter of With
Diam- Min. of Min. Port ness eter of Bolt Bolts Two
eter of Q Hub, Y 1 v of Holes Number Diam- [Notes Nuts
Nominal Flange [Note Min. [Note [Note [Note Bolt [Notes (5) of eterof (7)and [Note
Pipe Size 0o (1 X 21 (31 (8)1 Circle and (6] Bolts Bolts (8}l (m
1 4.25 0.44 1.94 0.69 1.00 0.38 3.12 0.62 4 0.50 2.00
1 4.62 0.50 2.31 0.81 1.25 0.44 3.50 0.62 4 0.50 2.00
1 ‘/z 5.00 0.56 2.56 0.88 1.50 050 3.88 0.62 4 0.50 2.00
2 6.00 0.62 3.06 1.00 2.00 0.56 4.75 0.75 4 0.62 2.50
21/2 7.00 0.69 3.56 1.12 250 0.63 5.50 0.75 4 0.62 2.50
3 7.50 0.75 4.25 1.19 3.00 0.69 6.00 0.75 4 0.62 2.50
31/2 8.50 0.81 4.81 1.26 3.50 0.75 7.00 0.75 8 0.62 3.00
4 9.00 0.94 5.31 1.31 400 0.88 7.50 0.75 8 0.62 3.00
5 10.00 0.94 6.44 1.44 5.00 0.88 8.50 0.88 8 0.76 3.00
6 11.00 1.00 7.56 1.56 6.00 094 9.50 0.88 8 0.76 3.50
8 13.50 1.12 9.69 1.75 8.00 1.06 11.75 0.88 8 0.75 3.50
10 16.00 1.18 11.94 1.94 10.00 1.12 14.25 1.00 12 0.88 4.00
12 19.00 1.25 14.06 2.19 12.00 0.81 17.00 1.00 12 0.88 4.00
14 21.00 1.38 15.38 2.25 1400 0.88 18.75 1.12 12 1.00 4.50
16 23.50 1.44 17.50 250 16.00 1.00 21.25 1.12 16 1.00 4.50
18 25.00 1.56 19.62 2.69 18.00 106 22.7% 1.25 16 1.12 5.00
20 27.50 1.69 21.75 2.88 20.00 1.12 25.00 1.25 20 1.12 5.00
24 32.00 1.88 26.00 3.25 2400 1.25 29.50 1.38 20 1.25 5.50
30 38.75 2.12 - e 30.00 144 36.00 1.38 28 1.25 6.50 -
36 46.00 2.38 .. Cen 36.00 1.62 42.75 1.62 32 1.50 7.00 9.00
42 53.00 2.62 e e 4200 1.81 49.50 1.62 36 1.50 7.50 9.50
48 59.50 2.75 .. Cee 48.00 2.00 56.00 1.62 44 1.50 8.00 9.50
54 66.25 3.00 ... Ces Cen - 62.75 2.00 44 1.75 8.50 10.50
[Note (9)]
60 73.00 3.12 v e . - 69.25 2.00 52 1.75 39.00 11.00
[Note (9)]
72 86.50 3.50 ... Ce e . 82.50 2.00 80 1.7% 9.50 11.50
[Note {9)]
84 99.75 3.88 - e - . 95.50 2.25 64 2.00 10.50 13.00
[Note (9)]
96 113.25 4.25 - A e v 108.50 2.50 68 2.25 11.50 14.00
[Note (9)]

GENERAL NOTE: Dimensions are in inches.

NOTES:

(1) For facing, see para. 6.2.1.

(2} For thread of threaded flanges, see paras. 6.56.1 and 6.5.2.

{3) All blind flanges NPS 12 and larger must be dished with inside radius equal to the port diameter.
{4} For wall thickness tolerance, see para. 6.1.

{5) For flange bolt holes, see para. 6.6.

{6) For spot facing, see para. 6.7.

{7) For bolts and nuts, see para. 7.1.

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

(9) These sizes are included for convenience. Pressure-temperature ratings are the user’s responsibility.
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FIG. 5 CLASS 125 FLANGED FITTINGS
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(For dimensions, see Table 5 on next page.)

FIG.5 CLASS 125 FLANGED FITTINGS (CONT'D)
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FIG. 7 CLASS 250 FLANGED FITTINGS
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{For dimensions, see Table 7 on next page)

FIG. 7 CLASS 250 FLANGED FITTINGS (CONT'D)
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Reducing Sizes, Short Body Pattern

(For dimensions, see Table 8 on next page.)

FIG. 8 CLASS 125 TEES
Anchorage Bases
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TABLE 8 DIMENSIONS OF
ANCHORAGE BASES FOR STRAIGHT AND REDUCING CLASS 125 TEES' 2

Straight Sizes

Longi-
Common to Both_ Stra.ight Sizes v:i::h '\::f";:;r i:':;i::: (t:::lt::l
and Reducing Sizes Length  Trans- Holes and From End

Center- Thickness of verse  on Each Inside Bolt to

Nominal to- of Base Diameter Thickness Square Bolt Side of Number Bolt Second
Pipe Base- c of Bolts of Ribs Base Centers Base of Ribs Holes End

Size A [Note (3)] G F B K L D E H

2, 4.50 0.69 0.62 0.44 7.00 4.50 2 1 4.50
3 4.88 0.75 0.62 0.44 7.50 5.00 2 1 5.00
3% 5.25 0.81 0.62 0.44 8.50 6.00 2 1 . 6.00
4 5.50 0.94 0.62 0.50 9.00 6.50 3 2 4.25 3.25
5 6.25 0.94 0.88 0.50 10.00 7.50 3 2 5.00 3.25
6 7.00 1.00 0.88 0.56 11.00 8.75 3 2 6.00 4.38
8 8.38 1.12 1.00 0.62 13.50 11.00 3 2 8.00 5.50
10 9.25 1.19 1.12 0.75 16.00 13.38 4 3 4.88 4.25
12 11.25 1.256 1.12 0.81 19.00 15.50 4 3 5.756 4.88
14 12.50 1.38 1.25 0.88 21.00 17.75 4 3 6.75 5.50
16 13.75 1.44 1.38 1.00 23.50 19.75 4 3 7.75 6.00
18 15.00 1.56 1.38 1.06 25.00 21.75 4 3 8.50 6.62
20 16.00 1.69 1.50 112 27.50 24.00 4 3 9.50 7.25
24 18.50 1.88 1.62 1.25 32.00 28.38 4 3 11.38 8.50
30 22.00 2.12 1.75 1.44 38.75 34.50 5 4 9.38 7.88
36 25.50 2.38 1.88 1.62 46.00 40.75 5 4 11.25 9.12
a2 29.25 2.62 2.00 1.81 53.00 46.75 5 4 13.00 10.38
a8 32.75 2.75 2.25 2.00 59.50 53.25 5 4 14.88 11.75

GENERAL NOTE: Dimensions are in inches.

NOTES:

(1) Bases are furnished only when specified by the purchaser.

(2} For tee dimensions, refer to Table 5.

{3) 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 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, corresponding to the size of the largest opening.

{4} Tees reducing on run only shall have the same base dimensions as straight-size tees, corresponding to the size of the largest
opening.
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TABLE 8 DIMENSIONS OF
ANCHORAGE BASES FOR STRAIGHT AND REDUCING CLASS 125 TEES" 2

Reducing Tees [Notes (3) and (4}]
{Short-Body Pattern)

NPS Longitudinal Trans- Number of
Outlet Length Center From verse Bolt Holes on  Width
Sizes of Base Number Centers Diameter End Bolt to Bolt Each Side of Nominal
and B, of Ribs of Ribs of Bolts Second Bolt  Centers of Base Base Pipe
Smaller [Note (3)] D, E, G, H, K Ly B, Size
2,
3
3%
4
5
Reducing tee NPS 16 and smaller shall have the same base B dimensions 6
as a straight-size tee, corresponding to the size of the largest opening. 8
10
12
14
16
12 19.00 3 5.25 1.25 5.12 21.50 4 24.75 18
14 21.00 3 6.00 1.25 5.38 23.75 4 26.75 20
16 23.50 3 7.00 1.38 6.25 28.00 4 31.62 24
20 27.50 3 9.00 1.50 7.25 34.25 4 39.00 30
24 32.00 3 10.7% 1.50 8.38 41.50 4 46.25 36
24 36.50 a4 8.50 1.62 7.50 48.50 5 54.75 42
30 41.75 4 9.75% 1.62 8.25 53.75 5 60.00 48
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AAA
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FIG. 10 DRAIN TAPPINGS

TABLE 10 MINIMUM THREAD LENGTH

Size of Length of
Tapping Thread A, in.
% 0.41
Y% 0.53
EA 0.55
1 0.68
1 0.71
1% 0.72
2 0.76
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90 deg. Elbow 90 deg. Elbow
Straight Size

90 deg. Elbow Tee Cross
Reducing Size Reducing Size Reducing Size

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
Straight and Reducing

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-outiet elbow and the side-outlet tee (straight sizes}.

FIG. 11 METHOD OF DESIGNATING
LOCATION OF TAPPED HOLES FOR DRAINS WHEN SPECIFIED
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ANNEX |
REFERENCES

{This Annex is part of ASME B16.1-1998.)

The following is a list of publications referenced in
this Standard.

ASME BI1.1-1989, Unified Inch Screw Threads (UN
and UNR Thread Form)'

ASME B1.20.1-1983 (R1992), Pipe Threads, General
Purpose (Inch)!

ASME B16.21-1992, Nonmetallic Flat Gaskets for Pipe
Flanges'

ASME B18.2.1-1996, Square and Hex Bolts and Screws
(Inch Series)'

ASME B18.2.2-1987 (R1993), Square and Hex Nuts
(Inch Series)"

American Society of Mechanical Engineers (ASME),
Three Park Avenue, New York, NY 10016-5990;
Order Department: 22 Law Drive, Box 2300, Fairfield,
NJ 07007-2300

ASTM A 126-95, Specification for Gray Iron Castings
for Valves, Flanges, and Pipe Fittings

ASTM A 307-94, Specification for Carbon Steel Bolts
and Studs, 60,000 psi Tensile Strength

American Society for Testing and Materials (ASTM),
100 Barr Harbor Drive, West Conshohocken, PA
19428

! May also be obtained from American National Standards Institute
(ANSD), 1 West 42nd Street, New York, NY 10036.
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ISO 9000-1: 1994, Quality management and quality
assurance standards, Part 1: Guidelines for selection
and use

ISO 9000-2: 1997, Quality management and quality
assurance standards, Part 2: Generic guidelines for
the application of ISO 9001, ISO 9002, and ISO 9003

ISO 9000-3: 1991, Quality management and quality
assurance standards, Part 3: Guidelines for the appli-
cation of ISO 9001 to the development, supply, and
maintenance of software

ISO 9001: 1994, Quality systems: Model for quality
assurance in design, development, production, instal-
lation, and servicing

ISO 9002: 1994, Quality systems: Model for quality
assurance in production and servicing

ISO 9003: 1994, Quality systems: Model for quality
assurance in final inspection and test

International Organization for Standardization (ISO), 1
rue de Varembé, Case Postale 56, CH-1121, Geneve
20, Switzerland/Suisse

MSS SP-6-1996, Standard Finishes for Contact Faces
of Pipe Flanges and Connecting-End Flanges of
Valves and Fittings

MSS SP-9-1997, Spot Facing for Bronze, Iron, and
Steel Flanges

MSS SP-45-1992, Bypass and Drain Connections

Manufacturers Standardization Society of the Valve and
Fittings Industry (MSS), 127 Park Strect, NE, Vienna,
VA 22180
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ANNEX A
QUALITY SYSTEM PROGRAM

{This Annex is a nonmandatory part of ASME B16.1-1998 and is provided for informational purposes only.)

The products manufactured in accordance with this
Standard shall be produced under a quality system
program following the principles of an appropriate
standard from the ISO 9000 series.! A determination
of the need for registration and/or certification of the
product manufacturer’s quality system program by an
independent organization shall be the responsibility of
the manufacturer. The detailed documentation demon-
strating program compliance shall be available to the
purchaser at the manufacturer’s facility. A written sum-
mary description of the program utilized by the product
manufacturer shall be available to the purchaser upon
request. The product manufacturer is defined as the
entity whose name or trademark appears on the product
in accordance with the marking or identification require-
ments of this Standard.

! The series is also available from the American National Standards
Institute (ANSI) and the American Society for Quality (ASQ) as
American National Standards that are identified by a prefix “Q”
replacing the prefix “ISO.” Each standard of the series is listed
under Annex I.
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