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FOREWORD

{This Foreword is not part of ASME B16.9-1983.)

In 1921, the American Engineering Standards Committee, later American Standards As-
sociation (ASA), organized Sectional Committee B16 to unify and further develop national
standards for pipe flanges and fittings (and, later, for valves, gaskets, and valve actuators).
Cosponsors of the B16 Committee were the American Society of Mechanical Engineers
(ASME), the Heating and Piping Contractors National Association [now the Mechanical
Contractors Association of America (MCAA)], and the Manufacturers Standardization
Society of the Valve and Fittings Industry (MSS). Cosponsors were later designated as
cosecretariat organizations.

Standardization of welding fittings was initiated in 1937 by a subgroup (designated Sub-
group 6) of Subcommittee No. 3. After consideration of several drafts, a standard was ap-
proved by the Committee, cosponsors, and ASA, and published with the designation ASA
B16.9-1940.

Revisions were made in 1950 and 1955 to add sizes up to NPS 24 and to complete coverage
of fittings in some sizes. These revisions were approved and published as ASA B16.9-1951
and ASA B16.9-1958. With the subgroup now designated Subcommittee No. 6 (later Sub-
committee F), further revisions were begun to clarify the intent of the standard, to add an-
gularity tolerances, and to include fittings of different types (long radius reducing elbows
and crosses) and smaller sizes (NPS % and }2). This revision was published as ASA B16.9-
1964 after ASA approval.

After reorganization of ASA, first as the United States of America Standards Institute
(USASI), then as the American National Standards Institute (ANSI), with the Sectional
Committee being redesignated as an American National Standards Committee, another re-
vision increasing the size range to NPS 48 and revising the text for clarity was approved and
published as ANSI B16.9-1971.

In 1975, Subcommittee F began & major revision to bring the standard up to date with
current practice and usage. Common fractions were expressed as decimals (but without in-
tending higher precision) and metric dimensional equivalents were added. Provisions for
step-wise change of radius for NPS % long radius elbows and 180 deg. returns were intro-
duced. Following Standards Committee, cosecretariat, and ANSI approval, the revision
was published as ANSI B16.9-1978. It was updated by a corrective addendum, B16.9a-
1981, issued in February 1982. ]

In 1982, American National Standards Committee B16 was reorganized as an ASME
Committee operating under procedures accredited by ANSL. In this edition, the text has
been revised and inch dimensions are established as the standard. Following approval by the
Standards Committee and ASME, approval as an American National Standard was given
by ANSI on November 12, 1986 with the new designation ASME/ANSI B16.9-1986.

In 1991 the Subcommittee reviewed the document and made a number of revisions. Di-
mensions for short pattern lap joints were also added to this 1993 Edition of the Standard.

Requests for interpretation or suggestions for revision should be sent to the Secretary,
B16 Commiittee, The American Society of Mechanical Engineers, United Engineering Cen-
ter, 345 East 47th Street, New York, NY 10017.

In 1991 the Subcommittee reviewed the' document and made a number of revisions.
Dimensions for short pattern lap joints were also added to this 1993 Edition. This Edition
was approved by ASME, and by ANSI on January 22, 1993, ’

Requests for interpretations or suggestions for revision should be sent to the Secretary,
B16 Committee, The American Society of Mechanical Engineers, United Engineering
Center, 345 East 47th Street, New York, NY 10017.
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FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS

1 SCOPE
1.1 General

This Standard covers overall dimensions, toler-
ances, ratings, testing, and markings for wrought car-
bon and alloy steel factory-made buttwelding fittings
of NPS Y through 48. It covers fittings of any produc-
ible wall thickness.

1.2 Exclusions

This Standard does not cover low pressure corro-
sion resistant buttwelding fittings. See MSS SP-43,
Wrought Stainless Steel Butt-Welding Fittings.

1.3 Partial Compliance Fittings

Fittings may be made to special dimensions, sizes,
shapes, tolerances, or of wrought materials other than
those covered by this Standard by agreement between
the manufacturer and the purchaser. When such fit-
tings meet all other stipulations of this Standard, they
shall be considered as being in partial compliance
therewith, provided they are appropriately marked.
(See para. 4.4.)

1.4 Fabricated Fittings

Fabricated laterals and other fittings employing cir-
cumferential or intersection welds are considered pipe
fabrication, and shall be manufactured in accordance
with the applicable section of ASME B31, Code for
Pressure Piping. :

1.5 Standard Units

The inch is the standard unit for linear dimensions.
Values in millimeters are for information and refer-
ence only. See Annex A.

NOTES:
(1) Tolerance values shown in Table 1 in decimal inches are com-
mon fractions rounded as follows:
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0.03 = /32 0.12 = /4
0.06 = Vi 0.16 = ¥/n
0.09 = ¥n 0.19 = Y
022 = "/n 0.38 = ¥

025 = s

(2) Dimensions in Tables 2 through 9 are common fractions or di-
mensions from ANSI/ASME B36.10M, rounded to two-place
decimal fractions.

1.8 References

1.8.1 Referenced Standards. Standards and spec-
ifications adopted by reference in this Standard are
shown in Annex B, which is part of this Standard. Itis
not considered practical to identify the specific edition
of each standard and specification in the individual
references. Instead, the specific edition reference is
identified in Annex B. A product made in conform-
ance with a prior edition of reference standards and in
all other respects conforming to this Standard will be
considered to be in conformance. -

1.6.2 Codes and Regulations. A fitting used un-
der the jurisdiction of the ASME Boiler and Pressure
Vessel Code, the ASME Code for Pressure Piping, or
a governmental regulation is subject to any limitation
of that code or regulation. This includes any maxi-
mum temperature limitation, or rule governing the use
of a material at low temperature.

1.7 Service Conditions

Criteria for selection of fitting types and materials
suitable for particular fluid service are not within the
scope of this Standard.

1.8 Welding

Installation welding requirements are outside the
scope of this Standard. Installation welding shall be
done in accordance with the applicable piping code or
regulation covering the piping system into which the
fittings are installed.
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2 PRESSURE RATINGS
2.1 Basis of Ratings

The allowable pressure ratings for fittings designed
in accordance with this Standard may be calculated as
for straight seamless pipe of equivalent material (as
shown by comparison of composition and mechanical
properties in the respective material specifications) in
accordance with the rules established in the applicable
sections of ASME B31, Code for Pressure Piping. For
the calculation, applicable data for the NPS, wall
thickness (or schedule number), and material equiva-
lent to that of the fitting material shall be used. NPS,
wall thickness (or schedule number), and material
identity on the fittings are in lieu of pressure rating
markings. '

2.2 Design of Fittings

The design of fittings shall be established by mathe-
matical analyses contained in nationally recognized
pressure vessel or piping codes or at the manufactur-
er’s option by proof testing in accordance with Section
9 of this Standard. In order to meet design or manu-
facturing requirements it is expected that some por-
tion of formed fittings may have to be thicker than the
pipe wall with which the fitting is intended to be used.
The mathematical analyses, if used, may take into ac-
count such thicker sections. Records of mathematical
analysis and/or successful proof test data shall be
available at the manufacturer’s facility for inspection
by the purchaser.

3 SIZE

The size of fittings in Tables 1 through 9 is identified
by the corresponding nominal pipe size (NPS) as de-
fined in ANSI/ASME B36.10M.

4 MARKING
4.1 Standard Marking

Each fitting shall be permanently marked to show
the following:

(2) manufacturer’s name or trademark;

(b) material and product identification (ASTM or
ASME grade symbol). Conformance to this standard
is indicated by the prefix ““WP?* in the grade symbol;

(0) schedule number or nominal wall thickness des-
ignation;

(d) NPS.
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4.2 Exceptions

Where the size of the fitting does not permit com-
plete marking, the identification marks may be omit-
ted in reverse of the order presented above.

4.3 Depth of Stamping

Where steel stamps are used, care shall be taken so
that the marking is not deep enough or sharp enough
to cause cracks or to reduce the wall thickness of the
fitting below the minimum allowed.

4.4 Pertial Compliance Fittings

Fittings meeting all requirements of ASTM A 234,
A 403, or A 420 except for dimensions, sizes, shapes,
or tolerances shall be identified by the marking sym-
bol of the specification followed by the applicable
Supplementary Requirement number thereof. Fittings
in partial compliance with the requirements of the
specification shall not use the marking prefix ‘‘“WP,”
and shall be identified as agreed upon between manu-
facturer and purchaser.

5 MATERIAL

Wrought fittings covered by this Standard shall be
in accordance with ASTM A 234, A 403, A 420, or the
corresponding ASME standard except as provided in
para. 1.3. The term wrought denotes fittings made of
pipe, tubing, plate, or forgings. Fittings made from
block forgings may only be supplied subject to agree-
ment between manufacturer and purchaser. Such fit-
tings need not meet the requirements of Section 7,
Surface Contours.

6 FITTINGS DIMENSIONS
6.1 General

This Standard provides for a fixed position for the
welding ends with reference to either the center line of
the fittings or the overall dimensions. Dimensional
standards for these fittings will be found in Tables 2
through 9 and Tables A2 through A9 of Annex A,

6.2 Special Dimensions

For applications where fatigue loading is a concern,
required minimum dimensions shall be furnished by
the purchaser.
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7 SURFACE CONTOURS

Where adjacent openings in fittings are not in paral-
lel planes, they shall be joined by a circular arc on
the external surfaces. The arc may be terminated in
tangents.

8 END PREPARATION

The standard welding bevels and root face are
shown in Fig. 1. Transitions from the welding bevel to
outside surface of the fitting and from the root face to
the inside surface of the fitting lying within the maxi-
mum envelope shown in Fig. 2 are at the manufactur-
er’s option except as covered in Note (5) of Fig. 2 or
unless otherwise specifically ordered.

9 DESIGN PROOF TEST
9.1 Required Tests

Proof tests shall be made as set forth herein when
the manufacturer chooses proof testing to qualify the
fitting design. Unless otherwise agreed upon between
manufacturer and purchaser, the only required type
of proof test is a bursting strength test.

9.2 Test Assembly

9.2.1 Representative Components. Fittings that
are representative of production and selected for test
shall be identified as to material, grade, and lot, in-
cluding heat treatment. They shall be inspected for di-
mensional compliance to this Standard.

9.2.2 Other Components. Straight seamless or
welded pipe sections whose calculated bursting
strength is at least as great as the proof test pressure as
calculated in para. 9.3 shall be welded to each end of
the fitting to be tested. Any internal misalignment
greater than 0.06 in. (1.6 mm) shail be reduced by
taper boring at a slope not over 1:3: Length of pipe
sections for closures shall be as follows.

(@) Minimum length of pipe shall be one pipe O.D.
for NPS 14 and smaller.

(b) Minimum length of pipe shall be one-half pipe
O.D. for NPS greater than 14 in.

9.3 Test Procedure

Test fluid shall be water or other liquid used for hy-
drostatic testing. Hydrostatic pressure shall be applied
to the assembly. The test is successful if the assembly
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withstands, without rupture, 105% of the computed
proof test pressure defined below.

where

= computed proof of test pressure

= actual tensile strength of the test fitting, de-
termined on a specimen representative of the
test fitting, which shall meet the tensile
strength requirements of the applicable ma-
terial of para. 5.0

t = nominal pipe wall thickness of the pipe that
the fitting marking identifies
D = specified outside diameter of pipe

9.4 Applicability of Test Results

It is not necessary to conduct an individual test of
fittings with all combinations of sizes, wall thick-
nesses, and materials. A successful proof test on one
representative fitting may represent others to the ex-
tent described herein.

9.4.1 Size Range. Onc test fitting may be used to
qualify similarly proportioned fittings with an NPS
range from one-half to twice that for the tested fitting.
The test of a non-reducing fitting qualifies reducing
fittings of the same pattern. The test of a reducing fit-
ting qualifies reductions to smaller sizes.

9.4.2 Thickness Range. One test fitting may be
used to qualify similarly proportioned fittings with
t/D ranges from one-half to three times that for the
tested fitting.

9.4.3 Material Gradas. The pressure retaining ca- .
pacity of a geometrically identical fitting made of vari-
ous grades of steel will be directly proportional to the
tensile properties of the various grades. Therefore, it
is necessary to test only a single material grade in a rep-
resentative fitting to prove the design of the fitting.

10 PRODUCTION TESTS

Hydrostatic testing of wrought fittings is not re-
quired by this Standard. All fittings shall be capable of
withstanding, without leakage or impairment of serv-
iceability, a hydrostatic test pressure required by the
applicable piping code for seamless pipe of material
equivalent to the fitting material and of the NPS and
wall thickness the fitting marking identifies.
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11 TOLERANCES

Tolerances for fittings are shown in Tables 1 and
Al, and apply to the nominal dimensions given in Ta-
bles 2 through 9 and A2 through A9. Where given in
the tables, the minimum and maximum dimensions
are based on these tolerances. The listings with deci-
mals do not imply precision measurement such as use
of vernier, micrometer, electronic readout equipment,
etc.
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10 deg. + 1 deg.

{Note (1)} ,'\
37.5 deg. 4 2.5 deg.
/

Rad.

t > 0.88(22)
37.5 deg. +2.5 deg.

0.76 (19)

7¢

(W7 g ; ' / ' V
/f 0.06 (1.8) £0.03 (0.8) Nots (111 0.08 (1.6) +0.03 (0.8)
‘jl [Note (1)) (Root face) (Note (1)1 (Root face)

{s) Pisin Bevel (b} Compound Bevel

Nominal Wall
Thickness End Preparation
Less than x [Note {2)] Cut square or slightly
chamfer, at manufacturer’s
option. .
x to 0.88 incl. (22} Plain bevel as in sketch (a)
[Note {2)} above.
More than 0.88 (22) Compound bevel as in
sketch (b} above.
GENERAL NOTES:

(1) Dimensions in parentheses are in millimeters.
(2} Other dimensions are in inches.

NOTES:

{1) See Section 8 and Fig. 2 for transition contours.

(2} x = 0.19 (B) for carbon steel or ferritic alloy steel and
0.12 (4) for austenitic alloy steel.

FiG. 1 WELDING BEVELS AND ROOQT FACE
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0.5min < 1.6tmin

Qutside

L X I N J ﬂ
{Note (5}) i
Outside '/

45 deg. max.

|~ Radius 2 0.05tmin

/— Radius optional

30 deg. max.

/— [Note (3)}

[~ . {Note (4)]

-
~Jd
Component or Fitting \ ’--— - T
-\ ! ¢ R Maximum — [Note (2]}
\ / nom m Minimum — 1.0fmq

\ /l -L
SN —

Maximum siope 1:3 (Note (1))

Radius 2 0.05¢;,

i
)
Inside '4—— 21,4, transition region ——— g

NOTES:
(1) The value of t,,, is whichever of the following is applicable: .
(a) the minimum ordered wall thickness of the pipe;
{b) 0.875 times the nominal wall thickness of pipe ordered to a pipe schedule wall thickness that has an undertolerance of 12.5%.
(2) The maximum thickness at the end of the component is:
(al the greater of {ty,, + 0.18 in.) or 1.156¢y;, when ordered on a minimum wall basis;
{b) the greater of {fy, + 0.18in.) or 1.10¢,5,, when ordered on a nominal wall basis.
{3) Weld bevel shown is for illustration only.
{4) The weld reinforcement psnmitted by applicable code may lie outside the maximum envelope.
(5) Whaere transitions using maximum slope do not intersect outside surface within the transition region, as shown by phantom outline,
maximum siopes shown shall be used. Alternately, radii lying within the envelope may be used.

FIG. 2 MAXIMUM ENVELOPE FOR WELDING END TRANSITIONS
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TABLE1 TOLERANCES

90 deg. Reducers
and and
45 deg. Lap
Elbows Joint
All Attings and Tess | Stub Ends Caps 180 deg. Retums Lap Joint 8tub Ends
Nominal Outside inside Wal Center-to- Conter- Back-to- Align- Outside ‘Fillet Outside
Pipe Diameter at | Diameter |  Thick- End Overall Overall | to-Center Face mentof | Diameter | Radius | Diemeter
Ske Bevel {1),(2)] atEnd ness (3} | Dimension | Length Length | Dimension | Dimension Ends of Lap of Lap of
(NPS) D (1).13).44) t ABCM F.H E o X u G R Barrel
+0.06 +0 +0
tato 22 -0.03 0.93 0.06 0.0é 0.12 0.26 0.26 0.03 -0.03 -0.03
+0 +0
3103 0.08 0.08 ot 0.06 0.08 0.12 0.25 0.25 0.03 -0.03 -0.03
+0 +0 See
4 0.06 0.08 Itl:‘: 0.06 7 0.08 0.12 0.25 0.25 0.03 ~0.03 -0.06 :‘able 7
+0.09 87.5% +0 +0 or
5108  5.08 0.06 & 0.06 0.06 0.25 0.26 0.25 0.03 T003 | _o.06 | imiting
+0.16 nominal +0 +0 dimensions
10to0 18 —0.12 0.12 thickness 0.09 0.09 0.26 0.38 0.25 0.06 -0.06 ~0.08
+0.26 +0 +0
20 to0 24 ~0.19 0.19 0.09 0.09 0.25 0.38 0.26 0.06 ~0.06 ~0.06
26030 | *92 | ous 0.12 019 | 0.8
0.19
+0.25
32to 48 0.19 0.19 0.19 0.19 0.38
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Angularity Tol.
Nominal

Pipe off Oft
Size Angle Plane

(NPS) a P
2t04 0.03 0.06
6t08 0.08 0.12
10t0 12 0.09 0.18
14t0 18 0.09 0.26
1810 24 0.12 0.38
26 to 30 0.19 0.38
32t042 0.18 0.50
44 t0 48 0.19 0.76

TABLE 1

TOLERANCES (CONT'D)

GENERAL NOTE: Dimensions are in inches. Tolerances are equal plus and minus except as noted.

NOTES:

(1) Out-of-round is the sum of abeolute velues of plus and minus tolerance.
(2) This tolerance may be excesded in localized areas of formed fittings where Increased wall thickness is required to meet design re-

quirements of para. 2.2.

(3) The inside diameter and tha nominal wall thicknesses at ends are to be spacified by the purchasar.
(4) Unless otherwise specified by the purchaser, these tolerances apply to the nominalinside dismeter, which equals the difterence be-
tween the nominal outside diameter and twice the nominal wall thickness.

Y

=

This end flush against square
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ASME B16.9-1993

TABLE 2 DIMENSIONS OF LONG
RADIUS ELBOWS

Center-to-End
Nominal Outside

. Pipe Dismeter | 90 deg. 45 deg.
Size at Bevel Ehows Elbows

D A 8

0.84
¥ (1) 1.05

1.50 0.62
1.50

1.32 1.50 0.88
1.88
2.26

0.75

1.66 1.00
1.90 1.12
2.38 3.00 1.38
2.88 3.76 1.75
3.50 4.50 2.00

. {NPS)
a
1
1
12
2
22
3 .
32 . 4.00 525 2.25
4 4.50 6.00 2.50
. 6 5.56 7.50 3.12
8 6.62 9.00 3.75
8 8.62 12.00 5.00
10 10.76 15.00 6.25
12 12.75 18.00 7.50

e

14 14.00 21.00 8.76
16 18.00 24.00 10.00
18 18.00 27.00 11.25
20 20.00 30.00 12.50
22 22.00 33.00 13.50

24 24.00 36.00 15.00
28 28.00 39.00 16.00
28 28.00 42.00 17.26
. 30 30.00 45.00 18.50
32 32.00 48.00 19.78

34 34.00 51.00 21.00
38 36.00 54.00 22.26
38 38.00 57.00 23.62
40 40.00 60.00 24.88 |
42 42.00 63.00 26.00 :

44 44.00 66.00 27.38
48 46.00 69.00 28.62
48 48.00 72.00 29.88

GENERAL NOTE: Dimensions are in inches.

NOTE:
‘ (1) A and 8 dimensions of 1.12 in. and 0.44 in. respectively
may be fumnished for NPS ¥ at the manufacturer’s option.
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ASME B18.9-1993 ' FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS

TABLE 3 DIMENSIONS OF LONG RADIUS REDUCING ELBOWS .
Outside Diameter QGutside Diametsr

Nominsl st Bevsel Center- | Nominal at Bevel Center-

Pipe D to- Plpe D 10-

Size End Size End

{NPS) Large End | Small End A {NPS) Large End | Small End A
2 x 1) 2.38 1.80 *3.00 i0x8 10.75 8.62 16.00
2 x 1Ya 2.38 1.68 3.00 10 x 6 10.75 6.62 15.00
2x1 2.38 1.32 3.00 10 xS 10.75 5.68 15.00
212 x 2 2.88 2.38 3.75 12 x 10 12.76 10.76 18.00
22 x 12 2.88 1.90 3.75 12x 8 12.75 8.82 18.00
22 x 1Ya 2.88 1.68 3.75 12x6 12.78 8.62 18.00
I x 22 3.60 2.88 4.50 14 x 12 14.00 12,76 21.00
I x2 3.60 2.38 4,60 14 x 10 14.00 10.75 21.00
Ix V2 3.50 1.80 4.50 14 x 8 14.00 8.62 21.00
32 x3 4.00 .60 5.25 16 x 14 16.00 14.00 24.00
32 x 22 4.00 2.88 6.25 16 x 12 168.00 12.75 24.00
32x2 4.00 2.38 5.25 16 x 10 16.00 10.76 24,00
4 x 3Y; 4.60 4.00 6.00 18 x 18 18.00 16.00 27.00
4 x 3 4.50 3.60 8.00 18 x 14 18.00 14.00 27.00
4 x 2V 4.50 2.88 8.00 18 x 12 18.00 12.78 27.00
4 x 2 4.50 2.38 6.00 18 x 10 18.00 10.76 27.00
5x4 6.56 4.50 7.50 20 x 18 20.00 18.00 30.00
6 x 32 5.56 4.00 7.50 20 x 18 20.00 18.00 30.00
5x3 5.56 3.50 7.50 20 x 14 20.00 14.00 30.00
5 x 22 5.66 2.88 7.50 20 x 12 20.00 12,78 30.00 .
6x5 6.82 5.56 9.00 {| 20 x 10 20.00 10.76 | 30.00
8x 4 6.62 4680 9.00 {f 24 x 22 24.00 22.00 36.00
6 x 3 8.62 4.00 8.00 24 x 20 24.00 20.00 36.00
8 x3 6.62 3.50 9.00 24 x 18 24.00 18.00 36.00
8x6 8.62 6.62 12.00 24 x 16 24.00 16.00 36.00
8x6 8.62 5.56 12.00 24 x 14 24,00 14.00 38.00
8 x4 8.62 4.50 12.00 24 x 12 24.00 12.75 36.00

GENERAL NOTE: Dimensions are in inches.

‘:pyright by the AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
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FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS ‘ ASME B16.8-1993

K
l f ! M
‘L - U [Note (1))
————— —
[Note (2)] l-———A fo—m A [
- b 0 v L_c le— ¢ —
TABLE 4 DIMENSIONS OF LONG TABLE 5 DIMENSIONS OF STRAIGHT
. RADIUS RETURNS TEES AND CROSSES
d . Nominal Outside Nominal Outside Center-to-End
Pipe Diameter Center-to- Back-to- Pipe Diameter
Slze at Bevel Canter Face Size at Bavel Run Outlet {1),(2)
' {NPS) D [+] X {NPS) D [+ M
V2 0.84 3.00 1.88 2 0.84 1.00 1.00
¥ (3) 1.08 3.00 2.00 Ya 1.06 1.12° 1.12
1 1.32 3.00 2.19 1 1.32 1.50 1.50
. 11s 1.66 3.76 2.76 1a 1.66 1.88 1.88
12 1.90 4.80 3.25 12 1.90 2.26 2.26
. 2 2.38 .00 4.19 §1/ 2.38 2.50 2.50
2 2.88 3.00 3.00
- 2 2.88 7.50 5.189
3 3.50 3.38 3.38
3 3.80 9.00 8.25
3N 4.00 3.7% 3.7%
32 4.00 10.50 7.25 4 4.50 4.12 2412
4 4,50 12.00 8.25 ' - :
. 5 5.56 4.88 4.88
1] 5.66 16.00 10.31 6 6.62 5.62 5.62
| 8 6.62 18.00 12.31 8 8.62 7.00 7.00
8 8.62 24.00 16.31 10 10.75 8.50 8.50
10 10.756 30.00 20.38 12 12,76 10.00 10.00
12 12.75 36.00 24.38 14 14.00 11.00 11.00
14 14.00 42.00 28.00 . e 1200 12.00
16 16.00 48.00 32.00 2 iy 5 13.50
.00 15.00 15.00
- 18 18.00 54.00 36.00 22 22.00 16.50 16.50
20 20.00 60.00 40.00 * ) ’
‘ 22 22.00 68.00 44.00 24 24.00 17.00 17.00
) 24 24.00 ' 72.00 48.00 26 28.00 19.60 19.50
' 28 28.00 20.60 20.50
- GENERAL NOTE: Dimensions are in inches. 30 30.00 22.00 22.00
. . 32 32.00 23.50 23.50
NOTES: :
. {1) See Table 1 for tolerance for slignment of ends, U. 34 34.00 25.00 26.00
{2) Dimension A is equal to one-half of dimension O. 36 36.00 26.50 26.50
- (3) O and K dimensions of 2.25 in. and 1.89 in. respectively 38 38.00 28.00 28.00
may be furnished for NPS ¥ at the manufacturer’s option. 40 40.00 29.50 29.50
42 42.00 30.00 28.00
44 44,00 32.00 30.00
- 46 46.00 33.50 31.50
48 48.00 35.00 33.00
) GENERAL NOTE: Dimensions are in inches.
- NOTES:
{1) Outlet dimension M for NPS 26 and lerger is recommended
but not required.
- (2) Dimensions applicabls to crosses NPS 24 and smaller.
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ASME B16.9-1993 FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS

l TABLE 6 DIMENSIONS OF REDUCING OUTLET TEES AND REDUCING OUTLET CROSSES
Outside Outside
l .. Diameter Diameter
Nominal at Bevel Center-to-End Nominal at Bavel Center-to-End
Pipe D Pipe o
Size Run Outlet (1) Size Run Outlet (1)
l (NPS) Run Outlet c ) INPS) Run Outlet c M
- Y2 x V2 x ¥s 0.84 068 | 100 1.00 BxBx5 6.62 5.56 5.62 5.38
Yo x V2 x Ya 0.84 0.54 1.00 1.00 6x6x4 6.62 4.50 5.62 5.12
Yo x Yo x Y2 1.0 0.84 1.12 1.12 8 x 6 x 3 6.62 4.00 5.62 5.00
l Y x ¥a x Yo 1.05 0.68 1.12 1.12 6x6x3 6.62 3.50 5.62 4.88
' 1x1x% 1.32 1.05 1.50 1.50 8 x 8 x 2¥2 8.62 2.88 5.62 4.75
. 1x1x% 1.32 0.84 1.50 1.50 8x8x86 8.62 6.62 7.00 6.62
1 e x 1% x 1 1.66 1.32 1.88 188 || 8x8x5 8.62 5.5 7.00 6.38
l 1% x 1Ya x Ya 1.66 1.05 1.88 188 || 8x8x4 8.62 4.50 7.00 6.12
ok e x 1Ya x Va 1.88 0.84 1.88 1.88- || 8x8x3% 8.62 4.00 7.00 8.00
1 x 12 x 1'% 1.90 1.66 2.26 2.25 10x 10 x 8 10.75 8.62 8.50 8.00
’ 12 x 12 x 1 1.80 1.32 2.25 2.25 10 x 10 x 8 10.75 6.62 8.50 7.62
- 12 x 142 x Y 1.80 1.08 2.25 2.25 1M0x 10x 8 10.75 5.56 8.50 7.50 ‘
112 x 12 X 2 1.80 0.84 2.25 2.25 1M0%x10x 4 10.78 4.650 8.50 7.25
i 2x2x 1% 2.38 1.90 2.50 2.38 12x12%x10 | 12.75 10.76 | 10.00 9.50
2x2x 1Y% 2.38 1.86 2.50 2.25 12x12x8 12.75 8.62 | 10.00 9.00
2x2x1 2.38 1.32 2.50 2.00 12x12x 6 12.75 6.62 | 10.00 8.62
2x2xY 2.38 1.06 2.80 1.78 12x12x 5 12.75 5.56 | 10.00 8.50
2% x 22 x 2 2.88 2.38 3.00 2.75 14 x 14 x 12 | 14.00 12.75 11.00 | 10.82
2% x 2'%2 x 14 2.88 1.80 3.00 2.62 14 x 14 x10 | 14.00 10.76 | 11.00 | 10.12
l 22 % 22 x 1Y/ 2.88 1.66 3.00 2.50 14 x14x8 14.00 8.62 11.00 9.75
; 22 x 2% x 1 2.88 1.32 3.00 2.26 14x14x6 14.00 6.82 11.00 .38
: 3x3x 2% 3.50 2.88 3.38 3.25 16x16x 14 | 18.00 | 14.00 | 1200 | 1200
5 3x3x2 3.50 2.38 3.38 3.00 18x16x12 ]| 18.00 | 12.75 1200 | 11.62
- 3x3x1h 3.50 1.90 3.38 2.88 16 x 16 x 10 | 16.00 10.75 1200 | 11.12
, 3x3x 1Y 3.50 1.68 3.38 2.75 18x 168 x8 16.00 8.82 12.00 { 10.75 ‘
3%2 x 3% x 3 4.00 2.60 3.75 3.02 18x18x 6 16.00 6.62 12.00 10.38
3% x 32 x 2% 4.00 288 |. 3.75 3.50 18 x 18 x 16 | 18.00 16.00 | 13.50 | 13.00
' 32 x 32 x 2 4.00 2.38 3.75 3.25 18 x 18 x 14 | 18.00 1400 | 13.60 | 13.00
: 3% x 3 x 12 4.00 1.90 3.75 3.12 18x18x 12 | 18.00 12.75 13.50 12.62
| exexam | eso | soo | a2 | oo |19x70x10 | joeo | 07 | 1ss0 | 12z
4x4x3 4.50 3.50 4.12 3.88 S :
- 4x4x2h 4.50 2.88 4.12 3.75 20x 20 x 18 | 2000 | 18.00 | 15.00 | 1480
2 4x4x2 4.50 2.38 4,12 3.50 20 x20 x 16 | 2000 | 18.00 | 15.00 | 14.00
‘ Aaxa4axth 4.50 1.90 4,12 3.38 20x20x 14 | 2000 | 1400 | 1500 | 1400
5x5xa 5.66 450 4.88 4.62 20x 20 x 12 | 20,00 | 12,75 15.00 | 13.62
20 x 20 x 10 | 20.00 | 10.75 16.00 | 13.12
5 x B x 3% 5.56 400 | 488 | 450 | o5 J9x8 | 2000 | 862 | 18.00 | 12.76
) 5§x6x3 . 5.56 3.50 4.88 4.38 ' : '
5 x5 x 2% 5.56 2.88 4.88 4.25 22 x22x20 | 2200 | 2000 | 16580 | 16.00
: 5x5x2 5.56 2.38 4.88 4.12 22x22x18 | 2200 | 1800 | 16.50 16.50 ’
- {Notes follow at end of table)
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FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS ASME B16.8-1993

. TABLE6 DIMENSIONS OF REDUCING OUTLET TEES AND REDUCING OUTLET CROSSES (CONT'D)

. Outside . Outside
. Diameter Diameter .
lu Nominai at Bavel Center-to-End Nominal at Bevel Center-to-End
Pipe D Pipe [
Size Run | Outiet {1) Size Run | Outlet (1)
{NPS) Run Outlet ¢ M (NPS) Run Outlet c M
l: 22 x 22 x 16 22.00 18.00 16.50 15.00 34 x 34 x 24 | 34.00 24.00 25.00 23.00

22 x 22 x 14 22.00 14.00 18.50 15.00 34 x 34 x 22 34.00 22.00 25.00 22.60
22 x 22 x 12 22.00 12.76 18.50 14.82 34 x 34 x 20 | 34.00 20.00 25.00 22.00
22 x 22 x 10 22.00 10.75 16.50 14.12 34 x 34 x 18 34.00 18.00 25.00 21.50

24x24x22 | 2400 | 2200 | 17.00 | 17.00 || 34%34x16 ) 3400 | 16.00 | 2500 | 21.00
24 x 24 x 20 24.00 20.00 17.00 17.00 36 x 36 x 34 36.00 34.00 26.50 26.00
24 x 24 x 18 24.00 18.00 17.00 [ 16.50 36 x 36 x 32 | 38.00 32.00 26.50 25.50
24 x 24 x 16 24.00 16.00 17.00 16.00 36 x 36 x 30 36.00 30.00 26.50 25.00
24 x 24 x 14 24.00 14.00 17.00 16.00 36 x 36 x 28 | 36.00 28.00 26.50 24.50
24 x 24 x 12 24.00 12.7% 17.00 15.62 36 x 36 x 26 36.00 28.00 28.50 24.60
24 x 24 x 10 24.00 10.75 17.00 16,12 36 x 36 x 24 36.00 24.00 26.80 24.00
26 x 26 x 24 | 20.00 | 24.00 | 19.60 | 19.00 || 36 x 36 x 22| 36.00 | 2200 | 2660 | 23.60
26 x 26 x 22 | 26.00 | 22.00 | 19.60 | 18.60 || 36 x 36 x 20 | 36.00 | 2000 | 26.50 | 23.00
26 x 26 x 20 26.00 20.00 19.50 18.00 36 x 36 x 18 36.00 18.00 26.50 22.50
26 x 26 x 18 26.00 18.00 19.50 17.50 36 x 36 x 16 | 36.00 16.00 28.50 22.00

26 x 16 26.00 16.00 19.50 17.00

38 x 38 x 36 | 38.00 | 36.00 | 28.00 | 28.00
gg-% };"7’2 13'23 1;'22 38 x 38 x 3¢ | 38.00 | 34.00 | 28.00 | 27.50

. : : : 38 x 38 x 32 | 28.00 | 32.00 | 2800 | 27.00
28 x 28 x 26 | 28.00 | 2600 | 20.50 | 20.50 || 38 x 38 x 30 | 38.00 | 3000 | 2800 | 26.50

NNN
- X X7
X X X
NN
X1
xX X
- >
N

28 x 28 x 24 28.00 24.00 20.50 20.00 38 x 38 x 28 38.00 28.00 28.00 25.50
I 28 x 28 x 22 28.00 22.00 20.50 19.50 38 x 38 x 26 38.00 26.00 28.00 25.50
28 x 28 x 20 28.00 20.00 20.50 18.00 38 x 38 x 24 38.00 24.00 28.00 25.00

x

x 18 28.00 18.00 20.50 18.50 38 x 38 x 22 38.00 22,00 28.00 24.50
28 x 28 x 16 28.00 16.00 20.50 18.00 38 x 38 x 20 | 38.00 20.00 28.00 24.00

x 14 28.00 14.00 20.50 18.00 38 x 38 x 18 38.00 18.00 28.00 23.50

x

12 28.00 | 12.76 | 2080 | 17.82

40 x 40 x 38 | 40.00 | 38.00 | 2950 | 29.50
30 x 30 x 28 30.00 28.00 22.00 21.80 40 x 40 x 36 40.00 236.00 29.50 29.00
30 x 30 x 26 30.00 26.00 22.00 21.60 40 x 40 x 34 40.00 34.00 29.50 28.50
30.00 | 24.00 | 2200 | 21.00 || 40x 40x 32 | 40.00 | 32.00 | 29.50 | 28.00
30.00 | 22.00 | 2200 | 2050 | 40 x40 x 30 | 40.00 | 30.00 | 29.50 | 27.50
30 x 30 x 20 30.00 20.00 22.00 20.00 40 x 40 x 28 40.00 28.00 29.50 26.50
x 30 x 18 30.00 | 18.00 | 2200 | 1950 || 40 x40 x 26 | 4000 | 26.00 | 29.60 | 26.60
x 30 x 18 30.00 | 16.00 | 22,00 | 19.00 || 40 x 40 x 24 | 4000 | 24.00 | 29.50 | 26.00
x 30 x 14 30.00 14.00 22.00 18.00 40 x 40 x 22 | 40.00 22.00 29.50 25.50
x
x

88
x X
88
x X
NN
N

30 x 12 30.00 12.76 22.00 18.62 40 x 40 x 20 40.00 20.00 29.50 25.00
30 x 10 30.00 10.78 22.00 18.12 40 x 40 x 18 | 40.00 18.00 29.50 24.50

32.00 30.00 23.50 23.00
32.00 28.00 23.50 22.50
32.00 26.00 23.50 22.50
x 24 32.00 24.00 23.50 22.00
32 x 32 x 22 32.00 22.00 23.50 21.60
x
x

42 x 42 x 40 | 42.00 40.00 30.00 28.00
42 x 42 x 38 42.00 38.00 30.00 28.00
42 x 42 x 36 42.00 36.00 30.00 28.00
42 x 42 x 34 42.00 34.00 30.00 28.00
42 x 42 x 32 42.00 32.00 30.00 28.00
42 x 42 x 30 42.00 30.00 30.00 28.00
42 x 42 x 28 42.00 28.00 30.00 27.50
42 x 42 x 26 | 42.00 26.00 30.00 27.50

20 32.00 20.00 23.50 21.00
18 32.00 18.00 23.50 20.50
32 x32x 18 32.00 16.00 23.50 20.00

W ww
NN
X X X
W W W
NN
x X X
NN
oB8

32 x 32 x 14 32.00 14.00 23.50 20.00 42 x 42 x 24 42.00 24.00 20.00 26.00
34 x 34 x 32 34.00 32.00 25.00 24.60 42 x 42 x 22 42.00 22.00 30.00 26.00
34 x 34 x 30 34.00 30.00 25.00 24.00 42 x 42 x 20 | 42.00 20.00 30.00 26.00
34 x 34 x 28 34.00 28.00 25.00 23.50 42 x 42 x 18 42.00 18.00 30.00 25.50
34 x 34 x 26 34.00 26.00 25.00 23.60 42 x 42 x 16 42.00 16.00 30.00 25.00
. {Table 6 continues on next page)
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TABLE 6 DIMENSIONS OF REDUCING
OUTLET TEES AND REDUCING OUTLET

CROSSES (CONT’D)
Outside
Diameter
Nominal at Bevel Center-to-End

Pipe I

Size Run Outlet (1)

(NPS) Run Outlet [ M
44 x 44 x 42 | 44.00 42.00 32.00 30.00
44 x 44 x 40 ] 44.00 40.00 32.00 29.50
44 x 44 x 38 | 44.00 38.00 32.00 29.00
44 x 44 x 36 | 44.00 36.00 32.00 28.50
44 x 44 x 34 | 44.00 34.00 32.00 28.50
44 x 44 x 32 | 44.00 32.00 32.00 28.00
44 x 44 x 30 | 44.00 30.00 32.00 28.00
44 x 44 x 28 | 44.00 28.00 32.00 27.50
44 x 44 x 26 | 44.00 26.00 32.00 27.50
44 x 44 x 24 | 44.00 24.00 32.00 27.50
44 x 44 x 22 | 44.00 22.00 32.00 27.00
44 x 44 x 20 | 44.00 20.00 32.00 27.00
46 x 48 x 44 | 48.00 44.00 33.50 31.50
46 x 46 x 42 | 46.00 42.00 33.60 31.00
46 x 46 x 40 | 48.00 40.00 33.50 30.50
46 x 46 x 38 | 46.00 38.00 33.50 30.00
46 x 46 x 36 | 46.00 36.00 33.50 30.00
46 x 46 x 34 | 486.00 34.00 33.50 29.50
46 x 46 x 32| 46.00 32.00 33.50 29.50
48 x 46 x 30 | 48.00 30.00 33.50 29.00
46 x 46 x 28 | 46.00 28.00 33.50 29.00
46 % 46 x 26 | 46.00 26.00 33.650 29.00
46 x 46 x 24 | 46.00 24,00 33.50 28.60
46 x 46 x 22 | 46.00 22.00 33.60 28.50
48 x 48 x 46 | 48.00 46.00 35.00 33.00
48 x 48 x 44 | 48.00 44.00 35.00 33.00
48 x 48 x 42 | 48.00 42.00 35.00 32.00
48 x 48 x 40 | 48.00 40.00 35.00 32.00
48 x 48 x 38 | 48.00 38.00 35.00 32.00
48 x 48 x 36 | 48.00 36.00 35.00 31.00
48 x 48 x 34 | 48.00 34.00 35.00 31.00
48 x 48 x 32 | 48.00 32.00 35.00 31.00
48 x 48 x 30 | 48.00 30.00 36.00 30.00
48 x 48 x 28 | 48.00 28.00 35.00 30.00
48 x 48 x 28 | 48.00 28.00 35.00 30.00
48 x 48 x 24 | 48.00 24.00 35.00 29.00
48 x 48 x 22 | 48.00 22.00 35.00 29.00

GENERAL NOTE: Dimensions are in inches.

NOTE:

{1} Outlet dimension M for run sizes 14 and larger is recom-

mended but not required.
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Note square corner

R
[Note (S)I.W T—
R G
[Note (1)] -s{ T je—
Enlarged :
section F—

of lap

TABLE 7 DIMENSIONS OF LAP JOINT STUB ENDS

Short

Long Outside
Nominal | Outside Pattern Pattem Radius | Diameter Dismeter
Plipe Diameter Length Length of of of Barrel
Size at Bevel (2),(3L(7} (2),{3).(n Fllet {4) | Lap (5)
(NPS) D F F R G Max. Min.

2 0.84 3.00 2.00 0.12 1.38 0.896 0.808
3 1.06 3.00 2.00 0.12 1.69 1.106 1.019
1 1.32 4.00 2.00 0.12 2.00 1.376 1.284
1 1.66 4.00 2.00 0.18 2.60 1.716 1.629
12 1.90 4.00 2.00 0.26 2.88 1.965 1.869

2 2.38 6.00 2.50 0.31 3.62 2.458 2.344
22 2.88 6.00 2.50 0.31 4.12 2.968 2.844
3 3.60 6.00 2.50 0.38 5.00 3.596 3.489
32 4.00 6.00 3.00 0.38 5.80 4.098 3.969
4 4.50 6.00 3.00 0.44 6.19 '4.583 4.469

b 5.58 8.00 3.00 0.44 7.31 5.683 5.632
6 | .62 8.00 3.50 0.50 8.50 6.743 6.594
8 8.62 8.00 4.00 0.50 10.62 8.743 8.694
10 10.76 10.00 6.00 0.60 12.75 .1 10.913 | 10.719
12 12.75 10.00 6.00 0.50 | 15.00 | 12913 | 12.719

14 14.00 12.00 6.00 0.0 16.256 | 14.170 | 13.969
16 16.00 12.00 6.00 0.50 18.50 | 16.180 | 15.969
18 18.00 12.00 6.00 0.60 21.00 | 18.180 | 17.969
20 20.00 12.00 6.00 0.50 23.00 | 20.240 | 19,969
22 22.00 12.00 6.00 0.50 26.25 | 22.240 | 21.968
24 24.00 12,00 6.00 0.60 27.25 | 24.240 | 23.968

GENERAL NOTES:
(a) Dimensions ars in inches.
(b) See Table 1 for tolerances.

NOTES: :

{1} The lap thickness 7 shall not be less than nominal pipe wall thickness.

(2) When short pattem stub snds are used with larger flanges In Classes 300 and 600, and with most
sizes in Classes 900 and higher, and when long pattem stub ends are used with larger flanges in
Classes 1500 and 2500, it may be necessary to increase the length of the stub ends in order to
avoid covering the weld with the flange. Such increases in length shal! be a matter of agreement
between the manufacturer and the purchaser.

(3) When special facings such as tongue and groove, male and femaie, etc., are employed, additional
fap thickness must be provided and such additional thickness shall be in addition to (not included
in} the basic length £,

(4) These dimensions conform to the radius established for lap joint flanges in ASME/ANS| B16.5,
Pipe Flanges and Flanged Fittings.

(5) This dimension conforms to standard machine facings shown in ASME/ANS! B16.5. The back

face of the lap shall be machined to conform to the surface on which it seats. Where ring joint

facings are to be applied use dimension K as given in ASME/ANS| B16.5.

(8) Gasket face finish shall be in accordance with ASME/ANS! B18.5 for raised face flanges.

{7) The long pattern shall be the standard when not specified by the purchaser. The short pattern
shail be specified by the purchaser.

-—
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l TABLE 8 DIMENSIONS OF CAPS
Nominal Outside Limiting
Pipe Diometer Wall Thick-
q: . Size at Bovel | Length (1) | ness for | Length (2)
l (NPS) D E Length £ E,
1 0.84 1.00 0.18 1.00
A 1.06 1.00 0.15 1.00
1 1.32 1.50 0.18 1.50
l ‘ 1Y 1.66 1.50 0.19 1.50
12 1.90 1.50 0.20 1.50
: 2 2.38 1.50 0.22 1.76
2Y 2.88 1.50 0.28 2.00
l | 3 3.50 2.00 0.30 2.50
- 31, 4.00 2.50 0.32 3.00
; 4 4,50 2.50 0.34 3.00
' 6 5.56 3.00 0.38 3.50
6 6.62 3.50 0.43 4.00
8 8.62 4.00 0.50 5.00
10 10.75 5.00 0.50 6.00
12 12.75 6.00 0.50 7.00
l , 14 14.00 6.50 0.50 7.50
; 16 16.00 7.00 0.50 8.00
18 18.00 8.00 0.50 9.00
20 20.00 9.00 0.50 10.00
22 22.00 10.00 0.50 10.00
24 24.00 10.50 0.50 12.00
i 26 26.00 10.50
‘ 28 28.00° 10.50
- 30 30.00 10.50
! ) 32 32.00 10.50
‘ 34 34.00 10.50
= 36 36.00 10.50
- a8 38.00 12.00
) 40 40.00 12.00
42 42.00 12.00
44 44.00 13.50
46 46.00 13.50
48 48,00 13.50

GENERAL NOTES:

(a) Dimensions are in inches.

(b) The shape of these caps shall be ellipsoidsl and shall con-
form to the shaps requirements as given in the ASME Boiler
and Pressure Vessal Code.

NOTES:

' {1) Length £ applies for thickness not exceeding that given in

column “‘Limiting Wall Thickness for Length £.” )

’ (2) Length £, applies for thickness greater than that given in

i column *‘Limiting Wall Thickness’’ for NPS 24 and smaller.

For NPS 26 and larger, length £, shall be by agresment be-
tween manufacturer and purchaser.

16
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l TABLE 9 DIMENSIONS OF REDUCERS
Outside Diameter at Bevel Outside Diameter at Bovel
D D
l Nominal Pipe Nominal Pipe
Size Large Small End-to-End Size Large Small End-to-End
’ {NPS) End End H (NPS) €End End H
Ya x 2 1.05 0.84 1.50 8 x5 6.62 5.56 . 5.50
Yo x % 1.05 0.68 1.50 6 x4 6.62 4.50 5.50
- 1% Y 1.32 1.08 2.00 8 x 32 6.62 4.00 5.50
1 x % 1.32 0.84 2.00 6x3 6.62 3.50 5.50
8 x 22 6.62 2.88 5.50
l . 1a x 1 1.66 . 1.32 2.00 .
1e X Ya 1.66 1.05 2.00 8 x 6 8.62 6.62 6.00
14 x Y2 1.68 0.84 2.00 B x5 8.62 5.58 8.00
8x4 8.62 4.50 8.00
v 12 x 1Ya 1.80 1.66 2.50 8 x 312 8.62 4.00 6.00
l 12 % 1 1.90 1.32 2.50
3 12 % Ya 1.90 1.08 2.50 10x8 10.75 8.62 7.00
12 x 2 1.80 0.84 2.50 10 x 6 10.75 6.62 7.00
10x5 10.75 5.56 7.00
' . 2 x 172 2.38 1.90 3.00 10x4 10.76 4.60 7.00
3 2x 1Y 2.38 1.66 3.00
2 x1 2.38 1.32 3.00 12 x 10 12.75 10.75 8.00
2 x Y 2.38 1.05 3.00 12x 8 12.75 8.62 8.00
12x86 12.75 6.82 8.00
22 x 1'% 2.88 1.90 3.50
22 x 1Ya 2.88 1.66 3.50
14 x 12 14.00 12.75 13.00
' 28 x 1 2.88 1.32 3.50 14 x 10 14.00 10.75 13.00
3 x 2% 3.50 2.88 3.50 :2 o g :::g g:gg :g%
3x2 3.50 2.38 3.50
g x m 380 120 380 16 x 14 16.00 14.00 14.00
l . ‘ ‘ 16 x 12 16.00 12.75 14.00
@ s | oo | osw | e |Ere | oEe | oem | B2
32 x 2'h 4.00 2.88 4.00 : : :
32 x 2 4.00 2.38 4,00
l 3 x 1 4.00 1.50 s00 || 18x18 18.00 16.00 15.00
32 x 1Ya 4.00 1.66 4.00 18 x 14 18.00 14.00 15.00
18 x 12 18.00 12.75 15.00
4 x 3% 4.50 . 4.00 4.00 18 x 10 18.00 10.75 15.00
l 4x3 4.50 3.50 4.00
4 x 22 4.50 2.88 4.00 20 x 18 20.00 18.00 20.00
B 4 x 2 4.50 2.38 4.00 20 x 18 20.00 16.00 20.00
4 x 1Y 4.50 1.90 4.00 20 x 14 20.00 14.00 20.00
20 % 12 20.00 12.75 20.00
l 5 x4 5.56 4.50 5.00
5 x 312 5.56 4,00 5.00 22 x 20 2200 20.00 20.00
§x3 5.56 3.50 5.00 22 x 18 22.00 18.00 20.00
‘ 5 x 22 5.56 2.88 5.00 22 x 18 22.00 16.00 20.00
l 5 x 2 5.56 2.38 5.00 22 x 14 22.00 14.00 20.00
17

opyright by the AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
on Nov 13 10:34:34 1995




ASME Blb.9 93 ER 0759670 0531542 177

ASME B16.9-1893 FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS
TABLE 9 DIMENSIONS OF REDUCERS (CONT'D) .
Outside Diameter at Bevel Outside Diameter at Bevel
D D
. Nominal Pipe Nominal Pipe
Size Large Smail End-to-End Size Large Smalt End-to-End
(NPS) End End H {NPS) End End H
24 x 22 24.00 22.00 20.00 38 x 36 38.00 36.00 24.00
¥ 24 x 20 24.00 20.00 20.00 38 x 34 38.00 34.00 24.00
) 24 x 18 24.00 18.00 20.00 ag x 32 38.00 32.00 24.00
‘ 24 x 18 24.00 16.00 20.00 38 x 30 38.00 30.00 24.00
38 x 28 38.00 28.00 24.00
- 26 x 24 28.00 24.00 24.00 a8 x 26 38.00 26.00 24.00
26 x 22 26.00 22.00 24.00
26 x 20 26.00 20.00 24.00 40 x 38 40.00 38.00 24.00
26 x 18 26.00 18.00 24.00 40 x 36 40.00 36.00 24.00
. 40 x 34 40.00 34.00 24.00
28 x 26 28.00 28.00 24.00 40 x 32 40.00 32.00 24.00
28 x 24 28.00 24.00 24.00 40 x 30 40.00 30.00 24.00
28 x 20 28.00 20.00 24.00
. 28 x 18 28.00 18.00 24.00 42 x 40 42.00 40.00 24.00
- 30 x 28 30.00 28.00 24.00 42 x 38 42.00 38.00 24.00
42 x 36 42.00 36.00 24.00
30 x 26 30.00 26.00 24.00
42 x 34 42.00 34.00 24.00
30 x 24 30.00 24.00 24.00 42 x 32 42.00 32.00 24.00
. 30 x 20 30.00 20.00 24.00 42 x 30 42.00 30.00 24.00
- 32 x 30 32.00 30.00 24.00
32 x 28 32.00 28.00 24.00 44 x 42 44.00 42.00 24.00
32 x 26 32.00 26.00 24.00 44 x 40 44.00 40.00 24.00
| 32 x 24 32.00 24.00 24.00 44 x 38 44.00 38.00 24.00 .
. 44 x 38 44.00 36.00 24.00
34 x 32 34.00 32.00 24.00
34 x 30 34.00 30.00 24.00 46 x 44 46.00 44.00 28.00
34 x 26 34.00 26.00 24.00 46 x 42 46.00 42.00 28.00
34 % 24 34.00 24.00 24.00 468 x 40 46.00 40.00 28.00
! 46 x 38 48.00 38.00 28.00
36 x 34 36.00 34.00 24.00
, 36 x 32 36.00 32.00 24.00 48 x 46 48.00 46.00 28.00
' 36 x 30 36.00 30.00 24.00 48 x 44 48.00 44.00 28.00
i 36 x 26 36.00 26.00 24.00 48 x 42 48.00 42.00 28.00
36 x 24 36.00 24.00 24,00 48 x 40 48.00 40.00 28.00
i! GENERAL NOTE: Dimensions are in inches.
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FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS ASME B16.9-1993

ANNEX A
METRIC (Sl) TABLES

(This Annex is an intagral part of ASME B186.9-1993 and is placed after
the main text for convenience.)

' The technique of rounding the metric conversions of the inch dimensions recognized two
basic categories of dimensions occurring in this Standard, based upon the function or safety
significance of variations in the dimensions.

Where some slight shift of the absolute value of thc minimum and maximum dimensions
permitted by the inch dimensions and those provided by the converted metric dimensions do i
not unacceptably affect the functional or safety characteristics of the fitting, the metric con- :
versions have been rounded to whole millimeter values in order to facilitate ease of measure-
ment by ordinary measuring tapes or rulers with nonmagnified vision. Furthermore, the
rounding has not always been made to the nearest whole millimeter. In some cases it has
been made to the whole millimeter, which would facilitate tables manifesting logical incre-
ments in both the dimensions and their tolerances. It is recognized that the introduction of
such variances will create a conflict in the acceptance dimensions or gaging between the inch

‘ and metric data. Experience indicates a probability that no serious difficulties will result
from this conflict. Hence it is the intent of this Standard that any dimension that is within
tolerance by either metric or inch measurement is considered to be in conformance with this
Standard. ’

Where it was considered advisable to limit the variance between the minimum and maxi-
mum dimensions permitted by the existing tolerances and those permitted by the converted
metric dimensions, closer rounding was utilized.

The metric dimensions shown in Tables Al through A9 are for information and refer-
ence. They are not exact equivalents of the dimensions in Tables 1 through 9. If used by
agreement between manufacturer and purchaser, complete dimensional interchangeability
with standard components cannot be assured. Use of a combination of standard and metric
values is contrary to the intent of this Standard.
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TABLE A1 TOLERANCES

90 deg. Reducers

and and

45 deg. Lap

Elbows Joint

All Fitings and Toss | Stub Ends | Caps 180 deg. Retums Lap Joint Stub Ends
Nominal Outside inslde Wall Center-to- Center- Back-to- Align- Outside Fillet Outside
Pipe Dinmeter st | Diameter |  Thick- End Oversl Oversll | to-Center Face mentof | Diameter | Radius | Diemeter
Size hﬂd (1).(2)] atEnd ness {3) | Dkmension | Length Length | Dimension | Dimension Ends of Lap of Lap of
{NPS) o (1,(3.(4) -t ABCNM FH E v O [ ¢ 7 Q R Barrel
Yato 2'a 1 0.8 2 2 4 7 7 1 +0-1 +0-1
3t03%2 1 1.6 2 2 4 7 7 1 +0-1 +0-1
4 +2-1 1.6 Not 2 2 4 7 7 1 +0-1 +0-2
6to 6 +3-1 1.6 less 2 2 7 7 7 1 +0-1 +0-2 | See
8 2 1.6 | then 2 2 7 7 7 1 +0-1 | +0-2 |TableA?
87.5% for

10 +4-3 3.2 of 2 2 7 10 7 2 +0-2 +0-2 | imiting
12t018 | +4-3 3.2 nominal 3 a 7 10 7 2 +0-2 | +0-2 | dimensions
201024 | +6-6 4.8 | thickness 3 3 7 10 7 2 +0-2 | +0-2
261030} +7-6 4.8 3 3 10
321048 +7-8 4.8 6 5 10

2
g
Iy
:
3
s
:
:
z
3
:
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TABLE A1 TOLERANCES (CONT'D)

Angularity Tol.

—.1 -Q
; [/ ﬂf Iy A g

20 ja—2a

|

1 Y2to 4

6to8
10t0 12

‘ 14t0 18

N Y ‘gg

18t0 24
26 10 30
321042
4410 48

PR AP UPTIPR NN oig

17

This end flush against square

GENERAL NOTE: Dimensions are in millimeters {except NPS). Tolerances ars aqual plus and minus except as nated.

NOTES:

{1) Out-of-round Is the sum of absolute vaiues of plus and minus tolerance.

{2) This tolerance may be exceeded in localized ereas of formed fittings where increased wall thickness is required to meet design re-
quirements of para. 2.2

{3} The inside diameter and the nominal wall thicknesses at ends are to be specified by the purchaser.

(4) Unless otherwise specified by the purchaser, these tolerances apply to the nominal inside diameter, which equals the difference be-
tween the nominsl outside diameter and twice the nominal wall thickness.
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ASME B816.8-1993 FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS

PN
A
TABLE A2 DIMENSIONS OF LONG RADIUS ELBOWS ‘
Center-to-End
Outside Diameter
Nominal at Bevel 90 deg. Elbows 45 deg. Ebows

lCopyright by the AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
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FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS ASME 816.9-1993

NOTES TO TABLE A2
GENERAL NOTE: Dimensions are in millimeters.

NOTE: - -
(1) A and 8 dimensions for NPS ¥ may be as shown beiow at the manufacturer’s option.

Center-to-End

90 deg. Elbows 45 deg. Elbows
A B

Min. Nom. Max. Min. Nom. Max.

9 11

27 29 31
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ASME B18.9-1983 FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS

12 47 48 49 2x1 74 78 78 10x5 379 381 383
88 89 90 22 x s 93 95 97 12 x6 454 457 460

2 59 60 81 '
2V 72 73 74 || 2% x 2 93 95 97 [ 12x 10 | 454 | 457 | 460

312 101 102 | 103

4 13 | 14 | 1e |[3x2% 112 | 114 | 116 |[14x12 | 530 | 533 | 536 .
5 140 | 141 144 || 3x2 112 | 114 [ 116 YJ14x10 | 530 | 533 | 538

6

TABLE A3 DIMENSIONS OF LONG RADIUS REDUCING ELBOWS .
Outside Diameter .
Nominal at Bevel Nominal Center-to-End Nominal Center-to-End
Pipe D Pipe A Pipe A

Size Size Size .

(NPS) Min. Nom. | Max. (NPS) Min. | Nom. | Max. (NPS) Min. Nom. | Max.

1 32 33 34 || 2x 1% 74 76 78 10 x8 379 381 383

1Ya 41 42 43 2x 1% | . 74 78 78 10x6 379 381 383

22 x 112 93 96 97 12x 8 454 457 480

. 167 168 173 3x 1 112 114 118 14x8 530 533 536

8 217 | 219 | 221 || 3 x 3 131 133 | 136 ||16x14 | 607 | e10 | 613
10 270 | 273 | 277 {3 x2n| 13 133 | 135 {l16x12 | 607 | 610 | 613
12 321 324 | 328 | 3% x 2 131 | 133 | 135 [[16x10 | 607 | 610 | 613
14 363 | 356 | 360
16 403 | 408 | 410 | 4 x 3% 150 | 152 | 154 [[18x16 | 683 | 686 | 689
: ax3 150 | 152 | 154 || 18x14 | 683 | 686 | es9
18 asa | as7 | 461 [ a x 2w 150 | 152 | 154 || 18x12 | 683 | ess | 689
20 503 | 508 | 614 [ 4x2 150 | 152 | 154 [ 18x10 | 683 | s8s | 689
22 554 | 559 | 566
24 605 | 610 | 618 [5x4 188 | 190 | 192 |[20x18 | 759 | 762 | 7es
5 x 3% 188 | 190 | 192 [ 20x16 | 759 | 762 | 785
5x3 188 190 | 192 || 20x 14 769 | 762 | 785 .
5 x 2 188 | 190 | 192 [[20x12 | 789 | 762 | 7es
20x10 | 769 | 762 | 766
x5 227 | 229 | 23
6x4 227 | 220 | 231 |[2ax22 | 911 | @14 | @17
8 x 3 227 | 229 | 231 | 24x20 | 911 914 | 917
6x3 227 | 220 | 231 | 2ax18 | sn 914 | 917
26 x 16 | 91 914 | 917
8 x 6 303 | 3056 | 307 ||2ax14 | 911 | 914 | @17
8x5 303 | 305 | 307 | 24x12 | 9 g1a | 917
8 x4 303 | 308 | 307

GENERAL NOTE: Dimensions are in millimeters.
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FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS . ASME B16.9-1993

U [Note (1)]

L] N

(Note {2)] f—a —4.-—_A‘ —J
o

| o

. TABLE A4 DIMENSIONS OF LONG RADIUS RETURNS

Qutside Diametor
at Bevel Center-to-Center Back-to-Face
o . X

48
51
56
70
83

106 113
132 139
169 166
184 191
312 210 217
5 144 374 381 388 262 269
6 167 168 171 450 457 464 306 313 320
8 217 219 221 803 810 817 407 414 421
0 270 273 277 762 762 772 511 518 525
2 321 324 328 204 914 924 812 819 628

14 3563 358 360 1067 1087 1077 704 711 718
16 403 406 410 1209 1219 1229 806 813 820
18 464 457 461 1382 1372 1382 907 914 921
20 503 508 514 1514 1524 1534 1009 1016 1023

22 554 669 566 1666 1676 1686 111 1118 1126
. 24 605 6810 816 18189 1829 1839 1212 1219 1228

GENERAL NOTE: Dimensions are in millimeters.

NOTES:

(1) See Tabie A1 for tolerance for alignment of ands U.

{2) Dimension 4 is equal to one-half of dimension O.

(3) O and K dimensions for size NPS ¥« may be as shown below at the manufacturer’s option.

Center-to-Center Back-to-Face
(2] X
Min. Nom. Max. Min. Nom. Max.

50 57 64 38 43 50

K
Nominal
Pipe D
Size
{NPS) Min. Nom. Max. Min. Max. Min. Max
Y 20 21 22 69 76 83 41 56
¥Ya (3} 26 27 28 89 78 83 a4 58
1 32 33 34 89 76 83 49 83
1Ya 41 42 43 88 95 102 63 77
112 47 48 49 107 114 121 76 90
2 59 60 81 145 152 159 99
22 72 73 74 184 191 198 126
3 88 89 20 222 229 236 152
32 101 102 103 260 287 274 177
4 113 114 116 298 306 203
140 141 258
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TABLE A6 DIMENSIONS OF STRAIGHT TEES AND CROSSES

Center-to-End
Outside Diameter
Nominal at Bevel Run Outiet (1), (2)
Pipe D c ~M
Size
{NPS) Min. Nom. Max. Min. Nom. Max. Min. Nom. Max.
2 20 21 22 23 25 27 23 25 27
Ya 26 27 28 - 27 28 31 27 29 31
1 32 33 34 38 38 40 36 38 40
1Ya 41 42 43 46 48 50 46 48 50
12 47 48 49 58 57 59 55 57 59
2 59 60 61 62 64 688 82 64 66
27 72 73 74 74 76 78 74 76 78
3 88 89 90 84 88 88 84 86 88
32 101 102 103 93 a6 97 93 95 97
4 113 114 116 103 108 107 103 1056 107
13 140 141 144 122 124 126 122 124 128
6 167 168 171 141 143 1485 141 143 145
8 217 219 221 176 178 180 176 178 180
10 270 273 277 214 218 218 214 218 218
12 3 324 328 251 254 287 251 254 257
14 3563 356 360 278 279 282 276 279 282
16 403 408 410 302 306 308 302 305 308
18 454 457 481 340 343 348 340 343 346
20 503 608 514 378 381 384 378 381 384
l 22 554 569 666 416 419 422 418 418 422
24 606 610 616 429 432 435 429 432 435
26 6556 660 667 492 495 498 492 495 498
l 28 706 M1 718 518 621 524 518 521 524
30 757 762 769 666 559 562 556 569 582
32 808 813 820 592 597 602 592 597 602
34 859 864 871 630 635 640 630 635 640
l 38 9209 914 921 668 673 678 668 673 678
38 960 965 972 708 711 716 708 711 716
40 1011 1018 1023 744 749 754 744 749 754
' 42 1062 1067 1074 757 762 767 706 711 716
' a4 1113 1118 1128 808 813 818 757 762 767
46 1163 1168 1175 8468 851 856 795 800 805
48 1214 1219 1226 884 889 894 833 838 843
l GENERAL NOTE: Dimensions are in millimeters.
NOTES:
{1) Outlet dimension M for NPS 26 and larger is recommended but not required.
l {2) Dimensions appiicable to crosses NPS 24 and smaller.

26
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FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS ASME B16.9-1993

TABLE A6 DIMENSIONS OF REDUCING OUTLET TEES AND REDUCING OUTLET CROSSES

. Outside Diameter of Reducing Tees and Crosses Center-to-End Lengths of Teas and Crosses
Nominal Run Outlet Run Outlet {1)
Pipe D D c M
Size
(NPS) Min. Nom. | Max. Min. | Nom. | Max. Min. Nom. | Max. Min. | Nom. | Max.
Y2 % Y2 x Ya 20 21 22 16 17 18 23 25 27 23 25 27
Y2 % Y2 x Ya 20 21 22 13 14 15 23 28 27 23 25 27
Ya x Yo x V2 28 27 28 20 21 22 27 29 31 27 29 31
Y x Ya x Ya 26 27 28 16 17 18 27 29 31 27 29 31
1T x 1 x ¥ 32 33 34 28 27 28 36 38 40 38 38 40
1 x1x'%2 32 a3 34 20 21 22 36 38 40 36 38 40
1% x 1Y% x 1 41 42 43 32 33 34 46 48 50 48 48 50
14 x 1Ya x 3a 41 42 43 26 27 28 46 48 50 48 48 50
‘ 1a x 1Y x Yo~ 41 42 43 20 21 22 48 48 50 a8 a8 50
12 x 12 x 1'a a7 48 49 -41 42 43 65 57 59 586 57 59
12 x 112 x 1 47 48 49 32 33 34 65 57 59 55 57 59
12 x 112 x % 47 48 49 26 27 28 55 57 59 55 57 59
12 x 1%2 x 2 47 48 49 20 21 22 55 57 59 55 57 59
2x2x 1 59 60 61 a7 48 49 62 64 66 58 60 62
2x2x 1Y 59 60 61 41 42 43 62 64 66 55 57 3]
2x2x1 59 60 61 32 33 34 62 64 66 49 61 63
2x2x%x Y 59 60 81 286 27 28 82 84 66 42 a4 46
2Y2 x 22 x 2 72 73 74 59 60 81 74 76 78 68 70 72
22 x 22 x 12 72 73 74 47 48 49 74 76 78 85 87 69
22 x 22 x 1'a 72 73 74 41 42 43 74 76 78 62 64 68
22 x 22 x 1 72 73 74 32 33 34 74 76 78 65 57 59
3x3x2h 88 89 20 72 73 74 84 86 88 81 83 85
3x3x2 88 89 90 59 60 61 84 88 88 74 76 78
3Ix3x 1A 88 89 90 47 48 49 84 86 88 71 73 75
3x3x tYa 88 89 90 41 42 43 84 86 88 68 70 72
32 x 32 x 3 101 102 103 88 89 90 93 95 97 90 92 94
32 x 32 x 22 101 102 103 72 73 74 93 95 97 87 89 91
32 x 32 % 2 101 102 103 59 60 61 93 95 97 81 83 85
32 x 32 x 1 101 102 103 47 48 49 93 95 97 77 79 81
4 x 4 x 3 113 114 116 Mo 102 103 103 105 107 100 102 104
4x4x3 113 114 118 88 89 90 103 108 107 96 98 100
4 x4x 2% 113 113 118 72 73 74 103 106 107 93 95 97
4 x4x2 113 114 116 659 60 61 103 1058 107 87 89 91
4 x4x 1) 113 114 116 47 48 49 103 106 107 84 86 88
. (Notes follow at end of table} {Table A6 continues on next page}
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ASME B16.9-1993 FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS

TABLE A6 DIMENSIONS OF REDUCING OQUTLET TEES AND REDUCING OUTLET CROSSES (CONT'D) .

) Outside Diameter of Reducing Tees and Cr - Center-to-End Lengths of Teas and Crosses
fg Nominal Run Outlet Run Outlet (1)
: Pipe D D c M
Size
, (NPS) Min. Nom. Max. Min. Nom. Max. Min. Nom. Max. Min. Nom. Max.
', Ex5x4 140 141 144 113 114 116 122 124 128 115 117 119
5§ x5 x 32 140 141 144 101 102 103 122 124 126 112 114 116
5§x65x3 140 141 144 88 89 90 122 124 126 109 1M 113
5 x5 x 22 140 141 144 72 73 74 122 124 126 106 108 110
' 6§x5x2 140 141 144 59 60 61 122 124 126 103 106 107
6x8x5 167 168 171 140 141 144 141 143 145 135 137 139
8 x6x4 167 168 171 113 114 1186 141 143 145 128 130 132 .
] 8 x 8 x 32 167 168 171 101 102 103 141 143 145 1286 127 129
I 6x6x3 167 168 m 88 89 90 141 143 145 122 124 128
8 x 8 x 22 167 168 7 72 73 74 141 143 146 119 121 123
Bx8x86 217 219 221 167 168 7 176 178 180 166 168 170
8x8x656 217 219 221 140 141 144 176 178 180 160 162 164
l 8x8x4 217 219 221 113 114 118 176 178 180 154 156 158
8 x 8 x 3%z 217 219 221 101 102 103 176 178 180 150 162 154
10x 10 x 8 270 273 277 217 219 221 214 218 218 201 203 205
10 x 10 x 8 270 273 277 167 168 171 214 218 218 192 194 196
l 10 x 10O x 5 270 273 277 140 141 144 214 218 218 189 191 193
10x 10 x4 270 273 277 113 114 116 214 216 218 182 184 186
12 x 12 x 10 321 324 328 270 273 277 251 254 257 238 241 244
12x 12 x 8 321 324 328 217 219 7 251 254 257 226 229 232
l 12 x 12 x 6 321 324 328 167 168 171 251 254 257 216 219 222 . .
12x 12 x5 321 324 328 140 140 144 251 254 257 213 216 219
14 x 14 x 12 363 3566 360 321 324 328 276 279 282 267 270 273
14 x 14 x 10 353 358 360 270 273 277 276 279 282 254 257 280
14 x 14 x 8 353 356 360 217 219 221 276 279 282 245 248 251
14 x 14 x 6 353 358 360 167 168 171 276 279 282 235 238 241
18 x 16 x 14 403 408 410 353 356 360 302 305 308 302 305 308
16 x 18 x 12 403 408 410 321 324 328 302 305 308 292 295 298
l 16 x 16 x 10 403 408 410 270 273 277 302 305 308 280 283 286
16 x 16 x 8 403 408 410 217 219 221 302 308 308 270 273 276
16 x 16 x 6 403 408 410 167 168 17% 302 308 308 261 264 267
18 x 18 x 16 454 457 481 403 4086 410 340 343 348 327 330 333
l 18 x 18 x 14 454 457 481 353 356 360 340 343 348 327 330 333
18 x 18 x 12 454 457 461 321 324 328 340 343 348 318 321 324
18 x 18 x 10 454 457 481 270 273 277 340 343 346 3056 308 311
18 x 18 x 8 454 457 461 217 219 221 340 343 348 295 298 301
l 20 x 20 x 18 503 508 514 454 457 461 378 381 384 365 368 an
| 20 x 20 x 16 503 508 514 403 | 406 410 378 381 384 353 356 359
20 x 20 x 14 503 508 514 363 366 360 378 381 384 383 356 359
20 x 20 x 12 503 508 514 321 324 328 378 381 384 343 348 349
20 x 20 x 10 503 | 608 514 270 273 277 378 381 384 330 333 336
. 20 x 20 x 8 503 508 514 217 218 n 378 381 384 321 324 327
22 x22x20 564 6§59 566 503 508 514 416 419 422 403 406 409
22 x 22 x 18 554 559 565 454 457 461 416 419 422 391 394 397
22 x 22 x 18 564 559 565 403 406 410 416 418 422 378 381 384
22 x 22 x 14 6564 569 565 3563 366 360 416 419 422 378 381 384
22 x 22 x 12 654 559 566 321 324 328 416 419 422 368 37 374
22 x 22 x 10 6554 559 565 270 273 277 418 419 422 356 368 362 .
' {Notes follow at end of table)
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FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS ASME B16.9-1993

. TABLE A6 DIMENSIONS OF REDUCING OUTLET TEES AND REDUCING OUTLET CROSSES (CONT'D)

Outside Diameter of Reducing Tees and Crosses Center-to-End Lengths of Tees and Crosses
. Nominal Run Outlet Run Outlet (1)
Pipe D D c M
Size
(NPS) Min. Nom. Max. Min. Nom. | Max. Min. Nom. Max. Min. Nom. Max.
' 24 x 24 x 22 605 610 616 554 559 565 429 432 436 429 432 435
24 x 24 x 20 808 810 818 603 508 514 429 432 438 429 432 435
24 x 24 x 18 6086 810 6186 454 467 461 429 432 435 418 419 422
24 x 24 x 18 605 610 616 403 406 410 429 432 435 403 406 409
l 24 x 24 x 14 606 610 618 353 356 360 429 | 432 4356 403 406 409
24 x 24 x 12 606 810 818 321 324 328 429 432 435 394 397 400
‘ 24 x 24 x 10 605 610 818 270 273 277 429 432 435 381 384 387
26 x 26 x 24 655 660 667 605 610 616 492 495 498 480 483 486
' 26 x 26 x 22 €655 660 667 554 559 566 492 495 498 467 470 473
26 x 26 x 20 855 880 667 503 508 514 492 495 498 454 457 480
28 x 28 x 18 656 660 667 454 457 461 492 495 498 441 444 447
28 x 26 x 16 665 660 667 403 406 410 482 495 498 429 432 435
28 x 26 x 14 655 660 667 353 356 360 492 495 498 428 432 435
l 26 x 28 x 12 655 660 667 321 324 328 492 495 498 419 422 425
2B x 28 x 26 706 71 718 655 860 667 518 521 524 518 621 524
28 x 28 x 24 708 71 718 805 810 618 518 521 524 505 508 611
28 x 28 x 22 706 711 718 554 559 566 518 521 524 492 498 498
l 28 x 28 x 20 7086 71 718 603 508 514 518 521 | 524 480 483 486
28 x 28 x 18 708 711 718 454 457 461 518 521 524 467 470 473
28 x 28 x 16 706 71 718 403 406 410 818 521 524 454 457 460
28 x 28 x 14 7086 711 718 353 356 360 518 521 524 454 457 460
l . 28 x 28 x 12 708 711 718 321 324 328 518 521 524 445 448 481
30 x 30 x 28 757 782 769 708 711 718 556 559 562 543 548 549
30 x 30 x 26 757 762 769 655 660 667 556 5569 582 543 546 549
30 x 30 x 24 757 762 769 606 610 616 666 559 562 530 533 536
30 x 30 x 22 767 762 769 564 559 566 556 5§69 582 518 521 524
30 x 30 x 20 787 762 769 503 508 514 556 559 562 5056 508 511
30 x 30 x 18 787 762 769 454 457 461 5586 559 562 492 495 498
30 x 30 x 18 767 762 769 403 406 410 558 559 562 480 483 486
30 x 30 x 14 757 762 769 353 356 360 556 569 582 480 483 488
l 30 x 30 x 12 757 782 769 321 324 328 556 559 662 470 473 476
30 x 30 x 10 757 762 769 270 273 277 656 569 562 457 460 463
32 x 32 x 30 808 813 820 757 762 768 592 697 602 579 584 589
32 x 32 x 28 808 813 820 706 FAR 718 592 597 602 | 567 672 577
32 x 32 x 26 808 813 820 655 660 667 592 597 602 567 5§72 577
. 32x32x24 | 808 | 813 | 820 | 605 | 610 | 616 | 592 | 597 | 602 | 554 | 669 | 564
32 x 32 x 22 808 | 813 820 554 559 565 592 597 602 541 646 551
32 x 32 x 20 808 813 820 503 508 514 592 597 602 528 633 638
' 32 x 32 x 18 808 813 820 454 457 461 592 597 802 516 521 526
: 32 x 32 x 18 808 813 820 403 406 410 692 §97 802 503 508 513
32 x 32 x 14 808 813 820 353 356 360 592 697 602 603 508 513
34 x 34 x 32 859 864 871 808 813 820 630 635 640 617 622 627
l 34 x 34 x 30 859 864 871 757 762 769 630 635 640 605 810 615
g 34 x 34 x 28 859 864 871 708 711 718 830 636 640 592 597 602
34 x 34 x 26 859 864 871 655 860 667 630 835 840 592 597 602
34 x 34 x 24 859 864 871 605 610 6168 | 630 635 640 579 584 589
34 x 34 x 22 859 864 871 554 559 585 830 635 6840 687 572 677
34 x 34 x 20 859 864 871 503 508 514 630 835 6840 654 589 564
) 34 x 34 x 18 859 884 871 454 457 481 630 635 640 541 546 551
. 34 x 34 x 18 869 864 871 403 406 410 630 635 640 528 533 538
- (Table A6 continues on next page)
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ASME B16.9-1993 FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS

TABLE A6 DIMENSIONS OF REDUCING OUTLET TEES AND REDUCING OUTLET CROSSES (CONT'D) ‘

Outside Diameter of Reducing Tees and Crosses Center-to-End Lengths of Tees and Crosses
Nominal Run Outlet Run Outlet (1)
Pipe D D 4 M
Size
(NPS) Min. Nom. Max. Min. Nom. Max. Min. Nom. Max. Min. Nom. Max.

36 x 36 x 34 909 914 a1 869 864 871 668 673 678 665 660 666
36 x 36 x 32 9209 914 921 808 813 820 668 873 678 643 648 653
36 x 36 x 30 909 914 921 757 762 769 668 873 678 630 635 640
36 x 36 x 28 909 914 921 708 7M1 718 668 673 678 617 622 827
36 x 36 x 26 909 914 921 656 860 667 668 873 678 617 622 627
36 x 36 x 24 909 914 921 6805 810 6818 888 873 678 605 610 615
36 x 36 x 22 909 914 921 554 559 565 668 673 678 592 597 602 ‘
36 x 36 x 20 809 914 921 503 508 514 668 873 678 579 584 589
36 x 36 x 18 909 914 921 454 457 461 668 873 678 6567 672 677
36 x 36 x 16 909 914 921 403 406 410 668 673 678 654 669 664

38 x 38 x 36 960 965 972 809 914 921 708 711 718 706 EAR 718
38 x 38 x 34 960 965 | 972 859 864 871 708 711 716 693 898 703
38 x 38 x 32 960 965 972 808 813 820 708 711 716 681 686 891
38 x 38 x 30 960 965 972 757 762 769 708 711 718 668 873 | 678
38 x 38 x 28 960 986 972 708 711 718 706 1 716 643 648 653
38 x 38 x 26 960 965 972 6656 660 667 708 711 716 643 648 653
38 x 38 x 24 960 265 972 606 810 816 706 711 718 630 635 | 840
38 x 38 x 22 960 965 972 | 564 589 565 706 YAR 718 617 822 627
38 x 38 x 20 960 9656 972 503 508 514 706 71 716 605 810 615
38 x 38 x 18 960 965 972 454 457 461 706 FAR 716 592 597 602

40 x 40 x 38 1011 1016 | 1023 960 965 972 744 749 754 744 |- 749 754
40 x 40 x 36 1011 1018 | 1023 809 914 921 744 749 754 732 737 742 ‘
40 x 40 x 34 1011 | 1018 | 1023 8569 864 871 744 749 754 719 724 729
40 x 40 x 32 1non 1018 | 1023 808 813 820 744 749 764 708 rAR 718
40 x 40 x 30 1011 | 1016 | 1023 767 762 769 744 749 764 693 688 703
40 x 40 x 28 1011 1016 | 1023 706 711 718 744 749 764 668 873 878
40 x 40 x 26 mon 1018 | 1023 655 860 667 744 749 ‘754 668 673 678
40 x 40 x 24 mon 1016 | 1023 805 810 616 744 749 754 655 860 665
40 x 40 x 22 1011 | 1018 | 1023 554 559 585 744 749 754 643 648 6853
40 x 40 x 20 1011 | 1018 | 1023 503 508 514 744 749 754 630 635 640
40 x 40 x 18 1011 | 1016 | 1023 454 457 481 744 749 754 617 822 627

42 x 42 x 40 1062 | 1067 | 1074 | 1011 | 1016 | 1023 787 762 767 706 711 716
42 x 42 x 38 1082 | 1087 | 1074 9260 968 972 757 762 767 7086 711 716
42 x 42 x 36 1062 | 1087 | 1074 909 914 921 757 762 767 708 rak 716
42 x 42 x 34 1062 | 1087 | 1074 859 864 871 757 762 767 708 11 716
42 x 42 x 32 1082 | 1067 | 1074 808 813 820 757 762 767 708 FAR 716 ‘
42 x 42 x 30 1062 | 1087 | 1074 767 782 769 757 762 767 706 71t 716
42 x 42 x 28 1082 | 1087 | 1074 708 71 718 757 762 767 693 698 703
42 x 42 x 26 10862 | 1087 | 1074 (1-1] 860 667 757 762 767 693 698 703
42 x 42 x 24 1062 | 1067 | 1074 805 810 618 787 762 767 6556 6680 865
42 x 42 x 22 1062 | 1067 | 1074 564 568 666 767 762 767 666 660 666
42 x 42 x 20 1062 | 1067 | 1074 503 508 514 767 762 767 666 660 6656
42 x 42 x 18 1062 | 1067 | 1074 454 457 481 757 762 767 643 648 853
42 x 42 x 18 1082 | 1087 | 1074 403 406 410 757 762 767 830 635 840

44 x 44 x 42 1113 | 1118 | 11256 | 1062 | 1067 | 1074 808 813 818 757 762 767
44 x 44 x 40 1113 | 1118 § 1126 | 1011 | 1016 | 1023 808 813 818 744 749 754
44 x 44 x 38 1113 { 1118 | 1126 960 966 972 808 813 818 732 737 742
44 x 44 x 36 1113 | 1118 | 1128 209 914 921 808 813 818 719 724 729
44 x 44 x 34 1113 | 1118 | 1126 859 864 871 808 813 818 |1 719 724 729
44 x 44 x 32 1113 | 1118 | 1125 808 813 820 808 813 818 706 AR 716 ‘
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TABLE A6 DIMENSIONS OF REDUCING OUTLET TEES AND REDUCING OUTLET CROSSES (CONT'D)

Outside Diameter of Reducing Tees and Crosses Center-to-End Lengths of Tees and Crosses
Nominal Run Outlet Run Outlet (1)
Plpe D [] c mM
Slze
‘ (NPS) Min. Nom. Max. Min. Nom. | Max. Min. Nom. | Max, Min. Nom. Max.

44 x 44 x 30 1113 | 1118 | 1125 757 762 764 808 813 818 708 711 716
44 x 44 x 28 1113 | 1118 | 1126 706 711 718 808 813 818 693 698 703
44 x 44 x 26 1113 | 1118 | 1125 855 660 667 808 813 818 693 698 703
44 x 44 x 24 1113 | 1118 | 1128 605 810 616 808 813 818 693 698 703

1 44 x 44 x 22 1113 | 1118 | 1125 554 6559 565 808 813 818 881 686 691
! 44 x 44 x 20 1113 | 1118 | 1125 503 508 514 808 813 818 681 686 691
46 x 46 x 44 1163 | 1168 | 11756 | 1113 | 1118 | 1125 846 851 856 798 800 805

468 x 48 x 42 1183 | 1188 | 1175 | 1082 | 1067 | 1074 848 851 856 782 787 792

46 x 46 x 40 1183 | 1168 | 1175 | 1011 1016 | 1023 846 851 856 770 778 780

’ 46 x 46 x 38 1163 | 1168 | 1175 960 965 972 846 861 856 757 762 767
= 46 x 46 x 36 1163 | 1168 | 1175 909 914 921 846 851 856 757 762 767
46 x 46 x 34 1163 | 1168 | 1175 869 864 871 846 851 856 744 748 754

1 46 x 48 x 32 1163 | 1168 | 11786 808 813 820 846 851 856 744 749 754
’ ‘ 48 x 46 x 30 1163 | 1168 | 1175 757 762 764 846 851 866 732 737 742
& | 46 x 46 x 28 1163 | 1168 | 1175 706 711 718 846 851 856 732 737 742
46 x 46 x 26 1163 | 1168 | 1175 665 660 667 846 851 856 732 737 742

46 x 46 x 24 1163 | 1168 | 11756 6805 610 616 846 851 866 718 724 729

48 x 46 x 22 1163 | 1168 | 1176 554 6689 665 846 851 856 718 724 729

48 x 48 x 46 1214 | 1219 | 1226 | 1163 | 1168 | 1175 884 889 894 833 838 B43

4B x 48 x 44 1214 | 1219 | 1226 | 1113 | 1118 | 11256 884 889 894 833 838 843

4B x 48 x 42 1214 | 1219 | 1226 | 1062 | 1087 | 1074 884 889 894 808 813 818

4 4B x 48 x 40 1214 | 1219 | 1228 | 1011 1018 | 1023 884 889 894 808 813 818
’ 48 x 48 x 38 1214 | 1219 | 1228 960 966 972 884 889 894 808 813 818
- 48 x 48 x 38 1214 | 1219 | 1226 909 914 921 gg4 889 894 782 787 792
48 x 48 x 34 1214 | 1219 | 1226 859 864 871 884 888 894 782 787 792

48 x 4B x 32 1214 | 1219 | 1226 808 813 820 884 889 894 782 787 792

' 48 x 48 x 30 1214 | 1219 | 1228 757 762 769 884 889 894 757 762 767
. 48 x 48 x 28 1214 | 1219 | 1228 706 711 718 884 889 894 767 762 767
. 48 x 48 x 26 1214 | 1219 | 1226 655 660 8687 884 889 894 767 | 762 767

48 x 48 x 24 1214 | 1218 | 1228 805 610 618 884 888 894 732 737 742

48 x 48 x 22 1214 | 1219 | 1228 554 559 668 834 a89 894 732 737 742

GENERAL NOTE: Dimensions are in millimeters.

NOTE:
(1) Outlet dimension M for run sizes 14 and larger is recommended but not required.

0
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TABLE A7 DIMENSIONS OF LAP JOINT STUB ENDS

Note square corner

R

Enlarged
section
of lap

Radius of Diameter of
Fillet (3) Lap (4) Outside Diameter
Outside Diameter at Long Pattemn Length Short Pattern Length AR G of Barrel
Nominal Bevel {2), (3), (7) {2, (3}, (7)
Pipe D F F Nom. Nom.
Size and and

(NPS) Min. Nom. Max. Min. Nom. Mex. Min. Nom. Max. Min. Max. Min. Max. Min. Max.
‘2 20 21 22 74 76 78 49 61 53 2 3 34 356 20.65 22.76
¥ 26 27 28 74 76 78 49 61 63 2 3 42 43 25.88 28.09
@ 1 32 33 34 100 102 104 49 51 63 2 3 50 51 32.61 34.96
1Y% 41 42 43 100 102 104 49 61 53 4 b6 a3 64 41.38 43.59
1% 47 48 49 100 102 104 49 61 63 5 6 72 73 47.47 49.94
2 59 80 61 150 152 154 82 64 66 7 8 91 92 59.64 62.38
2 72 73 74 160 162 154 82 64 a8 7 8 104 108 72.24 75.34
3 88 B9 90 160 162 62 82 64 66 9 10 126 127 88.11 91.34
3z 101 102 103 150 162 154 74 76 78 9 10 139 140 100.81 104.04
4 113 114 118 150 162 154 74 76 78 9 1" 156 157 113.51 116.66
5 140 141 144 201 203 206 74 76 78 9 1 186 186 140.51 144.35
6 167 168 171 201 203 205 87 89 91 1 13 216 218 167.49 171.27
8 217 219 27 201 203 208 100 102 104 1" 13 269 270 218.29 222.07
10 270 273 277 252 254 256 125 127 129 1 13 322 324 272.26 277.19
12 321 324 328 251 264 257 149 162 185 11 13 378 381 323.08 327.99
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FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS ASME B18.9-1993

‘ NOTES TO TABLE A7

GENERAL NOTES:
(a) Dimensions are in millimeters.
{b) See-Table A1 for tolerances.

NOTES: -
(1) The lap thickness 7 shall not be less than nominal pipe wall thickness.
{2) When short pattern stub ends are used with larger flanges in Classes 300 and 600, and with most sizes in Classes 900 and higher,
: and when long pattern stub ends are used with larger flanges in Classes 1500 and 2600. it may be necessary to increass the length
g of the stub ends in order to avoid covering the weld with the flange. Such increases in length shall be a matter of agreament be-
tween the manufacturer and purchaser.
(3) When special facings such as tongue and groove, male and female, etc., are empioyed, additional lap thickness must be provided
and such additional thickness shall be in addition to (not included in) the basic length F.
{4) Thase dimensions conform to the radius estsblished far lap joint flanges in ASME/ANSI B18.5, Pipe Flanges and Flanged F‘tttings
(6) This dimension conforms to standard machined facings shown in ASME/ANS! B18.5. The back face of the lap shall be machined to
. conform to the surface on which it ssats. Whera ring joint facings are to be applied, use dimension K as given in ASME/ANSI B16.5.

S |

(6) Gasket face finish shall be in accordance with ASME/ANSI B16.5 for raised face flanges.
(7} The long pattern shali be the standard when not specified by the purchaser. The short pattern shall be specified by the purchaser.

l
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ASME B168.9-19983 FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS
e
[
TABLE A8 DIMENSIONS OF CAPS
QOutside Diameter at
Nominal Bevel Length {1} Limiting Length (2}
Pipe D E Wall Thick- E,
Size ness For
(NSP) Min. Nom. Max. Min. Nom. Max. Length £ Min. Nom. Max.
V2 20 21 22 21 25 29 3.73 21 25 29 ' .
s 26 27 28 21 25 29 3.91 21 25 29
1 32 33 34 34 38 42 4.55 34 38 42
T 41 42 43 34 33 42 4.85 34 38 42
12 47 48 49 34 38 42 5.08 34 38 42
2 59 60 61 34 38 42 5.54 40 a4 48
22 72 73 74 34 38 42 7.01 47 51 55
3 88 89 90 47 51 56 7.62 60 64 88
32 101 102 103 60 64 68 8.08 72 76 80
4 113 114 116 60 64 68 8.56 72 76 80
5 140 141 144 69 78 83 9.53 82 89 96
6 167 168 171 82 - 89 98 10.97 95 102 109
8 217 219 221 96 102 109 12.70 120 127 134
10 270 273 277 120 127 134 12.70 146 162 159 .
12 321 324 328 148 162 169 12.70 171 178 185
14 353 358 360 168 1656 172 12.70 184 191 198
16 403 408 410 7m 178 185 12.70 1968 203 210
18 454 457 481 196 203 210 12.70 222 229 236
20 503 508 514 222 229 236 12.70 247 254 261
22 564 569 565 247 254 261 12.70 247 254 261
24 605 610 618 260 267 274 12.70 298 305 312
26 655 660 667 257 267 277 ‘e ca c .
28 7086 711 718 257 267 277
30 757 782 769 257 267 277
32 808 813 820 257 267 277
34 859 864 871 257 267 277 ee N - -
36 908 914 921 257 287 277 v . . cen
38 960 968 972 298 306 318
40 1011 1018 1023 295 305 315
42 1062 1067 1074 29% 306 315
a4 1113 1118 1126 333 343 3583
46 1163 1168 1175 333 343 353
48 1214 1219 1228 333 343 353
GENERAL NOTES:

(a) Dimensions are in millimeters.
{b) The shape of these caps shall be ellipsoidal and shall conform to the shape requirements as given in the ASME Boiier and Pressure
Vessel Code. ’

NOTES:
{1} Length £ applies for thickness not exceeding that given in column *‘Limiting Wall Thickness for Length £.* .
{2} Length £, applies for thickness greater than that given in column *‘Limiting Wall Thickness’’ for NPS 24 and smaller. For NPS 26 and

larger, iength £, shall be by agreement between manufacturer and purchaser.
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TABLE A9 DIMENSIONS OF REDUCERS

Nominal 0.D. of Large End 0.D. of Small End End-to-End Length of Reducers
Pipe D D H
Size
{NPS) Min. Nom. Max. Min. Nom. Max. Min. Nom. Max.
. Yo x 2 26 27 28 20 21 23 36 38 40
Yo x Yo 268 27 28 18 17 18 36 38 40
1 x 3 32 33 34 26 27 28 49 51 53
1 x 2 32 33 34 20 21 22 49 61 53
1Y x 1 41 42 43 32 33 34 49 51 53
11e % Ya 41 42 43 28 27 28 49 51 53
1Ya % 2 41 42 43 20 21 ; 22 49 61 53
112 x 1Ya 47 48 49 41 42 43 62 64 66
12 x 1 47 48 49 32 33 34 62 64 66
142 % Ya 47 48 49 28 27 28 82 64 66
1Y2 x 2 47 48 - 49 20 21 22 62 64 [::]
2 x 1Yz 59 60 61 47 48 49 74 76 78
. 2x 1" 589 60 61 41 42 43 74 76 78
2 x1 59 60 81 32 33 34 74 76 78
2 x Ya 59 60 61 26 27 28 74 76 78
2Y2 x 2 72 73 . 74 69 .60 61 87 89 91
22 x 12 72 73 74 47 48 49 87 89 91
22 x 1s 72 73 74 41 42 43 87 89 91
212 x 1 72 73 74 32 33 34 87 89 91
3 x 22 88 89 90 72 73 74 87 89 91
A x 2 88 89 90 59 60 61 87 89 <]
3 x 12 88 89 90 47 48 49 87 89 91
3 x 1Ya 88 89 S0 41 42 43 87 89 91
32 x 3 100 102 103 88 89 920 100 102 104
32 x 2'/2 100 102 103 72 73 74 100 102 104
3/2x 2 100 102 103 59 60 61 100 102 104
32 x 12 100 102 103 47 48 49 100 102 104
32 x 1'/a 100 102 103 41 42 43 100 102 104
4 x 3% 113 - 114 118 101 102 103 100 102 104
4x3 113 114 116 88 89 20 100 102 104
4 x 22 113 114 116 72 73 74 100 102 104
4 x 2 113 114 116 59 60 81 100 102 104
4 x 11/ 113 114 116 a7 48 49 100 102 104
65 x4 140 141 144 113 114 118 126 127 © 128
5 % 32 140 141 144 101 102 103 125 127 129
5x3 140 141 144 88 89 90 125 127 129
5 x 2'2 140 141 144 72 73 74 125 127 129
' 5 x 2 140 141 144 59 60 61 1256 127 129
{Note follows at end of table) {Table A9 continuas on next page}

Iopyrigh\: by the AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Mon Nov 13 10:34:34 1995



ASME Blb.9 93 N 0759670 0531560 192 W

ASME B816.9-1993 FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS
TABLE A9 DIMENSIONS OF REDUCERS (CONT'D) ’
Nominal 0.D. of Large End 0.D. of Small End End-to-End Length of Reducers
Pipe D D H
Size
(NPS} . Min. Nom. Max. Min. Nom. Max. Min. Nom. Max.
86x6 167 . 168 m 140 141 142 138 140 142
6 x4 167 168 17 13 114 116 138 140 142
6 x 32 167 168 m 101 102 103 138 140 142
6 x3 167 168 171 88 89 90 138 140 142
8 x 2 167 168 171 72 73 74 138 140 142
B x6 217 219 221 167 168 171 150 152 154
8x6 217 219 221 140 141 144 150 152 154
8 x4 217 219 221 113 114 116 150 152 164 .
8 x 3% 217 219 221 101 102 103 150 152 154 ‘
10x8 270 273 277 217 219 221 176 178 180
10x 6 270 273 277 167 168 17 176 178 180
10x5 270 273 277 140 141 144 176 178 180
10 x 4 270 273 277 113 114 1186 176 178 180
12 x 10 321 324 328 270 273 277 200 203 208
12x8 3 324 328 217 219 221 200 203 208
12x6 321 324 328 167 168 17 200 203 206
12x 8§ 321 324 328 140 141 144 200 203 206
: 14 x 12 353 356 360 321 324 328 327 330 333
14 x 10 353 356 360 270 273 277 327 330 333
14 x 8 353 358 360 217 219 221 327 330 333
14 x 8 353 356 360 167 168 171 327 330 333 '
18 x 14 403 406 410 353 356 360 353 358 359
18 x 12 403 406 410 321 324 328 353 356 °| 359
16 x 10 403 406 410 270 273 277 353 356 359
; 16 x 8 403 408 410 217 219 221 353 366 359
18 x 18 - 454 457 481 403 406 410 378 381 384
- 18 x 14 454 457 481 363 356 360 378 381 384
18 x 12 454 457 481 321 324 328 378 381 384
4, 18 x 10 454 457 481 270 273 277 378 381 384
20 x 18 503 508 514 454 457 481 505 508 511
i 20 x 16 503 508 514 403 406 410 505 508 511
H 20 x 14 503 508 514 353 356 360 506 508 511
e 20 x 12 503 508 514 3an 324 328 506 508 511 .
22 x 20 554 559 565 503 508 514 508 508 511
i 22 x 18 654 569 565 454 457 461 505 508 511
22 x 16 554 659 $65 403 406 410 505 508 511
22 x 14 554 559 565 3853 366 380 505 . 508 51N
i 24 x 22 606 610 816 554 5569 565 506 508 511
24 x 20 605 810 616 503 508 514 606 508 511
: 24 x 18 605 610 616 454 457 461 506 508 811
24 x 18 806 810 616 403 408 410 505 508 511
‘ 26 x 24 655 660 667 606 610 ‘6168 607 810 613
26 x 22 656 660 667 554 559 565 607 610 613
26 x 20 855 660 667 503 608 514 607 610 613
i. 26 x 18 655 660 667 454 457 481 607 810 613 ‘
' 36
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FACTORY-MADE WROUGHT STEEL BUTTWELDING FITTINGS ASME B16.9-1993
. TABLE A9 DIMENSIONS OF REDUCERS (CONT'D)
Nominal 0.D. of Large End 0.D. of Small End End-to-End Length of Reducers
Pipe D D H
Size
{NPS) Min. Nom. Max. Min. Nom. Max. Min. Nom. Max,
28 x 26 706 711 718 655 660 667 607 610 613
28 x 24 706 711 718 605 610 616 607 610 813
28 x 20 706 711 718 503 508 514 607 610 813
28 x 18 708 711 718 454 457 481 607 610 613
30 x 28 757 782 769 708 AR 718 607 610 613
30 x 26 757 762 769 655 660 667 607 610 613
30 x 24 757 762 769 606 610 616 607 610 613
30 x 20 757 762 769 503 508 514 607 810 613
. 32 x 30 808 813 820 757 762 769 605 610 615
32 x 28 808 813 820 706 M 718 605 610 615
32 x 26 808 813 820 655 660 667 6085 610 615
32 x 24 808 813 820 606 610 616 605 - 610 616
34 x 32 869 864 871 808 813 820 605 610 615
34 x 30 859 864 871 757 762 769 605 610 815
34 x 26 859 864 871 655 660 667 605 610 615
34 x 24 859 B64 871 605 610 616 605 810 615
36 x 34 909 914 921 859 864 871 605 610 615
36 x 32 909 914 921 808 813 820 805 610 818
36 x 30 209 914 921 767 762 769 608 610 618
36 x 26 909 914 921 656 660 667 606 610 615
36 x 24 909 914 921 605 610 616 605 610 615
38 x 36 960 965 972 809 914 921 605 610 615
38 x 34 960 965 972 859 864 871 605 610 615
38 x 32 960 965 972 808 813 820 805 810 815
38 x 30 960 965 972 757 762 769 806 610 615
38 x 28 960 965 972 706 711 718 605 610 615
38 x 26 960 9665 972 655 660 667 605 610 615
40 x 38 1011 1016 1023 960 965 972 805 610 615 .
40 x 36 1011 1018 1023 909 914 921 605 610 615
40 x 34 1011 1016 1023 859 864 871 605 610 615
40 x 32 1011 1016 1023 808 813 820 605 | 610 615
i 40 x 30 1011 1016 1023 757 762 769 605 610 815
42 x 40 1062 1087 1074 1011 1016 1023 608 610 615
42 x 38 1062 1067 1074 960 966 972 605 610 615
; 42 x 36 1062 1067 1074 909 914 921 605 610 615
i 42 x 34 1062 1067 1074 859 864 871 605 810 615
‘ 42 x 32 1062 1087 1074 808 813 820 605 610 615
42 x 30 1062 1087 1074 757 762 769 605 610 615
i 44 x 42 1113 1118 11285 1062 1067 1074 605 610 815
] 44 x 40 1113 1118 1125 1011 1018 1023 605 810 815
44 x 38 1113 1118 1125 960 9656 972 606 610 615
44 x 36 1113 1118 1126 909 914 921 606 610 615
| 48 x 44 1163 1168 1178 113 1118 1125 706 711 716
. 46 x 42 1183 1188 1175 1062 1067 1074 706 M 716
' 46 x 40 1163 1168 1178 1011 1016 1023 706 7M1 716
46 x 38 1163 1168 1175 960 965 972 708 711 716
j’ 48 x 46 1214 1219 1226 1163 1168 1175 708 711 718
48 x 44 1214 1219 1228 1113 1118 1125 706 71 718
48 x 42 1214 1219 1226 1082 1067 1074 706 711 716
. 48 x 40 1214 1219 1226 1011 1016 1023 706 714 716
j GENERAL NOTE: Dimensions are in millimeters.
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ANNEX B
REFERENCES

(This Annex is an integral part of ASME B18.8-1993 and is placed after the main text for convenience.)

_ Thefollowing is a list of standards and specifications referenced in this Standard showing
the year of approval.

ASME Publications (Approved as Amaerican National Standards)

ASME/ANSI B16.5-1988 Pipe Flanges and Flanged Fittings

ASME B16.25-1992 Buttwelding Ends

ASME B31 Code for Pressure Piping

ANSI/ASME B36.10M-1985 Welded and Seamless Wrought Steel Pipes
ASME BPV-1992 ASME Boiler and Pressure Vessel Code

ASTM Publications

ASTM A 234-91c Specification for Piping Fittings of Wrought Carbon
Steel and Alloy Steel for Mpderate and Elevated
Temperatures

ASTM A 403-91 , Specification for Wrought Austenitic Stainless Steel
Piping Fittings

ASTM A 420-91 Specification for Piping Fittings of Wrought Carbon

Steel and Alloy Steel for Low-Temperature Service

‘MSS Publications
MSS SP-43-1991 Wrought Stainless Steel Butt-Welding Fittings

Publications of the following organizations appear on the above list:

ASME The American Society of Mechanical Engineers
345 East 47th Street, New York, New York 10017
ASME Order Department
22 Law Drive, Box 2300
Fairfield, New Jersey 07007-2300

ASTM American Society of Testing and Materials
. 1916 Race Street, Philadelphia, Pennsylvania 19103
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MSS Manufacturers Standardization Society of the Valve .
and Fittings Industry
127 Park Street NE, Vienna, VA 22180

Publications appearing above which have been approved as American National Stan-
dards may also be obtained from

ANSI American National Standards Institute, Inc.
11 West 42nd Street, New York, New York 10036
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