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FORGED FITTINGS, SOCKET-WELDING AND THREADED

1 SCOPE AND GENERAL

1.1 Scope

This Standard covers ratings, dimensions, tolerances,
marking, and material requirements for forged fittings,
both socket-welding and threaded, as illustrated in
Tables 1 through 6 and Tables I-1 through I-6, inclusive.

1.1.1 Fitting Types/Configuration. Types of fittings
covered by this Standard are shown in Table 7, by
class and size range. Fittings shown in Tables 1
through 6 and Tables I-1 through 1-6 may also be
made with combinations of socket-welding and threaded
ends.

1.1.2 Special Fittings. Fittings with special dimen-
sions, threads, or counterbores may be made by agree-
ment between the manufacturer and purchaser. When
such fittings meet all other stipulations of this
Standard, they shall be considered in compliance there-
with, provided they are appropriately marked (see section
4).

1.1.3 Welding. Installation welding requirements are
not within the scope of this Standard. Installation
welding shall be in accordance with the applicable
piping Code or regulation covering the piping system
into which the fittings are installed.

1.2 General

1.2.1 Referenced Standards. Standards and specifica-
tions adopted by reference in this Standard are shown in
Mandatory Appendix H. It is not considered practical to
identify the specific edition of each standard and specifi-
cation in the individual references. Instead, the specific
edition reference is identified in Mandatory Appeundix
[i. A fitting made in conformance and conforming to
this Standard, in all other respects, will be considered
to be in conformance to the Standard, even though the
edition reference may be changed in a subsequentrevision
of the Standard.

1.2.2 Codes and Regulations. A fitting used under 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 regu-
lation. This includes any maximum temperature limita-
tion, rule governing the use of a material at low
temperature, or provisions for operation at a pressure
exceeding the ratings in this Standard.

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

1.2.4 Quality Systems. Nonmandatory requirements
relating to the product manufacturer’s quality system
program are described in Nonmandatory Appendix A.

1.2.5 Relevant Units. This Standard states values in
both SI (Metric) and U.S. Customary units. These
systems of units are to be regarded separately as standard.
Within the text, the U.S. Customary units are shown in
parentheses or in separate tables that appear in
Mandatory Appendix [. The values stated in each
system are not exact equivalents; therefore, it is required
that each system of units be used independently of the
other. Combining values from the two systems constitutes
nonconformance with the Standard.

Tables 1 through 6 show fittings dimensional require-
ments in millimeters, Tables I-1 through I-6 show the
dimensional requirements for inch dimensioned fittings.

2 PRESSURE RATINGS

2.1 General

Fittings under this Standard shall be designated as Class
2000, 3000, and 6000 for threaded end fittings and Class
3000, 6000, and 9000 for socket-weld end fittings.

2.1.1 Basis of Rating. The schedule of pipe corre-
sponding to each Class designation of fitting for rating
purposes is shown in Table 8. Design temperature and
other service conditions shall be limited as provided
by the applicable piping code or regulation for the material
of construction of the fitting. Within these limits, the
minimum wall thickness for pipe to be used with a
Table 8 Class designated fitting shall be computed
based on appropriate size straight seamless pipe of
equivalent material as the fitting (as shown by comparison
of composition and mechanical properties in the respec-
tive material specifications). The minimum pipe wall
thickness calculation shall include pressure design and
all applicable additional allowances (e.g., erosion, corro-
sion, and thread depth for threaded pipe). The minimum
wall thickness for selected pipe, considering manufac-
turing minus wall thickness tolerance (typically
12.5%), shall not be less than the minimum wall calcula-
tion. The fitting is suitable for the application if the wall
thickness of the selected pipe equals or is less than the
ASME B36.10M Schedule No. or Wall Designation pipe
wall thickness correlated with the fitting in Table 8
[see Note (1) in Table 8].
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(16) Table 3 Threaded Elbows, Tees, and Crosses
C
Al C .
!
PCA
45-deg Elbow
Minimum
Length of
Center-to-End Elbows, Center-to-End QOutside Diameter of Minimum Wall Thread
Noiidnal Tees, and Crosses, A 45-deg Elbow, C Band, H Thickness, & [Note (1]]
Pipe Size 2000 3000 6000 | 2000 3000 6000 2000 3000 6000 2000 3000 6000 B L
Ya 21 21 25 17 17 19 22 22 25 3.8 3.18 6.35 6.4 6.7
Y 21 25 28 17 19 22 22 25 *33 3.18 3.30 6.60 8.1 10.2
= 25 28 33 19- 22 25 25 33 38 3.18 3.51 6.98 0.1 10.4
y Z28 33 38 22 25 28 33 38 46 3.18 4.09 8.15 10.9 13.6
“ 33 38 44 25 28 33 38 46 56 3.18 432 8.53 12.7 13.9
1 38 44 51 28 33 35 46 06 62 3.68 4.98 9.93 147 17.3
11,"'.., 44 51 60 33 35 43 56 62 75 3.89 5.28 10.59 17.0 18.0
1% 51 60 64 35 43 44 62 75 84 4.01 5.56 11.07 17.8 18.4
2 604 64 83 43 44 52 75 84 102 4.27 7.14 12.09 19.0 19.2
2/ 76 83 95 52 52 64 92 102 121 5.61 7.65 15.29 23.6 28.9
3 gé 95 106 64 64 79 109 121 146 $.99 8.84 16.64 25.9 30.5
1 106 114 114 79 79 79 146 152 152 6.55 11.18 18.67 2207 33.0
GENERAL NOTE: Dimensions are in millimeters.
NOTE: (1) Dimension B is minimum length of perfect thread. The length of useful thread (8 plus threads with fully formed roots and flat crests)
shall not be less than L, (effective length of external thread) required by American National Standard for Pipe Threads (ASME B1.20.1; see para.
6.3).

2.1.2 Nonstandard Pipe Wall Thickness. Since ASME 2.2.2 The average socket wall thickness shall at least
B36.10M does not include Schedule 160 nor Double Extra equal 1.25 times the nominal thickness of the corre-
Strong thickness for NPS ‘4, %, and %, the valuesin Table  sponding pipe, and at no point shall the minimum thick-
9 shall be used as the nominal wall thicknesses of the pipe = ness be less than 1.09 times the nominal pipe wall
for rating purposes. thickness (which is 1.25 x 0.875 x nominal pipe wall).

2.1.3 Combination End Fittings. The Class designation 2.2.3 The minimum body wall thickness for threaded
for fittings mmade with combinations of socket-weldingand  fittings shall be equal to or greater than the nominal wall
threaded ends shall be based on the end configurationthat  thickness of the pipe with which they are used.
has the lowest rating from Table 8.

| 2.3 Pressure Test Capability
16) 2.2 Wall Thickness Design for Special Dimension ik . .
(16) Pipe 9 P Pressure testing is not required by this Standard, but the
P fittings shall be capable of withstanding a hydrostatic test

2.2.1 As these fittings are to be used in connection with  Pressure required by the applicable piping code for seam-
pipe, the minimum body wall thickness for socket-welding less pipe of material Eq‘.‘wﬂlent to the fitting t:nrgmg a““:l of
fittings must be equal to or greater than the nominal wall the schedule or wall thfckness correlated with the fitting
thickness of the pipe with which they are used. Class and end connection of Table 8.

4
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(16) Table 6 Plugs and Bushings
Square Head Hex Head Round Head Hex Head Flush
Plug Plug Plug Bushing Bushing
[Note (1)]
Square Head Plugs Round Head Plugs Hex Plugs and Bushings
Minimum  Minimum Nominal Nominal Width Minimum Hex
Nominal Minimum  Square  Width Flats, € Head Minimum Flats, F Height
Pipe Size Length, 4 Height, B [Note (2)] Diameter, E Length, D [Note {2)] Bushing, G Plug H
Y 10 6 7.15 10 35 11.11 6
A 11 6 9.55 14 41 15.88 3 6
% 13 8 11.11 18 41 17.46 4 8
% 14 10 14.29 21 44 22.23 5 B8
% 16 11 1588 27 44 26.99 6 10
1 19 13 20.64 33 51 34.93 6 10
1Y, 21 14 23.81 43 51 44.45 7 14
1% 21 16 28,58 48 51 50.80 8 16
2 22 18 33.27 60 64 63.50 9 18
2% 27 19 38.10 73 70 76.20 10 19
3 28 21 42.86 89 70 88.90 10 21
4 32 25 6350 114 76 117.48 13 25
GENERAL NOTE: Dimensions are in millimeters.
NOTES:
(1) Cautionary Nete Regarding Hex Bushings: Hex head bushings of one-size reduction should not be used in services where they might be subject to
harmful loads and forces other than internal pressures.
(2) Manufacturer's applied tolerance shall ensure dimension will fit U.S. Customary tooling.
7
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(16) Table 7 Types of Fittings by Class Designation and NPS Size Range
Socket-Welding Threaded
Class Designation Class Designation
Description 3000 6000 9000 2000 3000 6000
45-deg, 90-deg elbows, 4 Ye-2 w2 L4 Y4 Y4
E, Crﬂﬁlﬁl'ES, cuuplings. I;;E_4 l)(az 1&_2 1?'“_4 1'(;_4 j;;n_‘;
P 'L'Dup mgs.. EEI[JS. 1 1 1 1 i
bosses, and couplets /a4 /2 /272 fa-d /a4
Yot Va2 -2 Va4 -2
Street elbows Va2 Yo-2
Square, hex, round plug, Ya-4 [Note (1)] %-4 [Note (1)] Ya-4 [Note (1)]
hex; and fiush bushing Ye-4 [Note (1] Y-4 [Note (1)] Y-4 [Note (1)]
NOTE: (1) Plugs and bushings are not identified by class designation. They may be used for ratings up to Class 6000 designation.
3 SIZE AND TYPE forging. Cylindrical fittings shall be marked on the 0.D.
or end of the fitting in a location such that the
3.1 General marking will not be obliterated as a result of welding
. : ' : installation. The marki f bushi d pl i t
NPS, followed by a dimensionless number, is the desig- :S jir: dl bn' thi;: 311;: d:::g QL EMSAANES And. PIRER:AR 1D
nation for nominal fitting size. NPS is related to the refer- 9 y :
ence nominal diameter, DN, used in international 4.1.1 Specific Marking. The marking shall include (but
standards. The relationship is typically as follows: is not limited to) the following:
NPS DN (a) Manufacturer's Name or Trademark
y (b) Material Identification. Material shall be identified
1; B in accordance with the marking requirements of either the
3; s appropriate ASTM Fitting or Forging Specifications (see
8 para. 5.1).
/o 15
3 20 Table 8 Correlation of Fittings Class With Schedule (16)
1 7t Number or Wall Designation of Pipe for Calculation of
1%, 39 Ratings
1% 40 Pipe Used for Rating Basis
2 20 Class [Note (1)]
23S 65 Designation Schedule Wwall
3 80 of Fitting Type of Fitting No. Designation
4 100 2000 Threaded 80 XS
3000 Threaded 160
6000 Threaded = XXS
3.2 Reducing Fitting Size 3000  Socket-welding 20 XS
In the case of reducing tees and crosses, the size of the 6000 Socket-welding 160
largest run opening shall be given first, followed by the 9000 Socket-welding XXS
size ﬂf'the‘ opening at _the opposite E"d. ﬂf't'he run. Where NOTE: (1) This Table is not intended to restrict the use of pipe of
the fittingis a tee, the size of the branch is givenlast. Where  thinner or thicker wall with fittings. Pipe actually used may be
the fitting is a cross, the largest side-outlet is the third thinner or thicker in nominal wall than that shown fh Table 8.
dimension given, followed by the opening opposite. When thinner pipe is used, its strength may govern the rating.
The line sketches, Figure 1, illustrate how the reducing  Whenthicker pipe is used (e.g., for mechanical strength), the strength
fittings are read. of the fitting governs the rating.
Table 9 Nominal Wall Thickness of Schedule 160 and (16)
4 MARKING Double Extra Strong Pipe
4.1 General Schedule 160 XXS
NPS i in. mm in.
Each fitting shall be permanently marked with the : :
] ; R e . : A 3.15 0.124 4.83 0.190
required identification by raised lettering and/or Y ) :
stamping, electro-etching, or vibro-tool marking on the By 3.68 ks 60 0238
collar portion, raised pad, or raised boss portion of the /s 401 0158 640 0.252
opytght ASME inlsmanonsl Oroer Number 02138718
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(16) Table |I-3 Threaded Elbows, Tees, and Crosses
A

BRI
=1 o]

=

I

90-deg Elbow Tee Cross 45-deg Elbow
Minimum
Length of
Nominal Center-to-End Elbows, Center-to-End Outside Diameter of Minimum Wall Thread

Pipe Tees, and Crosses, 4 45-deg Elbow, C Band, H Thickness, G !Note (1)1

Size 2000 3000 6000 2000 3000 6000| 2000 3000 6000 2000 3000 6000 B L
/A 0.81 0.81 097 069 069 075 088 088 100 0125 0125 0250 0.25 0.2639
’;{‘ 0.81 0.97 1.12 0.69 0.75 0.88 0.88 1.00 1.31 0.125 0.130 0.260 0.32 0.4018
Ya 0.97 1.12 .31 075 . 088 100 100 131 150 0125 0.138 0275 036 04078
2 1.12 1.31 1.50 0.88 1.00 1.12 131 1.50 1.81 0.125 0.161 0.321 0.43 0.5337
3,{‘ 1.31 1.50 1.75 1.00 1.12 1.31 1.50 1.81 2.19 0.125 0.170 0.336 0.50 0.5457
1 1.50 1.75 2.00 1.12 1.31 1.38 181 2.19 2.44 0.145 0.196 0.391 0.58 0.6828

1% 1.75 2.00 2.38 1.31 1.38 1.69 2.19 2.44 2.97 0.153 0.208 0.417 0.67 0.7068
1% 2.00 2.38 2.50 1.38 1.69 1.72 2.44 297 3.31 0.158 0.219 0.436 0.70 0.7235

2 2.38 2.50 3.25 1.69 1.72 2.06 297 3.31 4.00 0.168 0.281 0.476 0.75 0.7565
2% 3.00 3.25 3.75 2.06 2.06 2.50 3.62 4.00 4.75 0.221 0.301 0.602 0.93 1.1380
3 3.38 3.75 4.19 2.50 2.50 312 431 4.75 5.75 0.236 0.348 0.655 1.02 1.2000
4 4.19 4.50 4.50 3.12 3.12 3.12 5.75 6.00 6.00 0.258 0.440 0.735 1.09 1.3000

GENERAL NOTE: Dimensions are in inches.

NOTE: (1) Dimension B is minimum length of perfect thread. The length of useful thread (B plus threads with fully formed roots and flat crests)
shall not be less than L, (effective length of external thread) required by American National Standard for Pipe Threads (ASME B1.20.1; see para.

6.3).
]
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(16) Table I-3 Threaded Elbows, Tees, and Crosses
A
C
H * H [ T H -
J. A .L _t A
! : i
i t
H I . H | \ H
90-deg Elbow Tee Cross 45-deg Elbow
Minimum
Length of
Nominal Center-to-End Elbows, Center-to-End Outside Diameter of Minimum Wall Thread
Pipe Tees, and Crosses, 4 45-deg Elbow, c Band, H Thickness, G [Note (1)]
Size 2000 3000 6000 | 2000 3000 6000)| 2000 3000 6000 2000 3000 6000 B Ly
l.""g 0.81 0.81 0.97 0.69 0.69 0.75 0.88 0.88 1.00 0.125 0.125 0.250 0.25 0.2639
i/ 0.81 0.97 1.12 0.69 0.75 0.88 0.88 1.00 1.31 0.125 0.130 0.260 0.32 0.4018
%"{g 0.97 1.12 131 0.75 - 0.88 1.00 1.00 131 1.50 0.125 0.138 0.275 0.36 0.4078
% 1.12 1.31 150 088 100 112 131 150 18t 0125 0161 0321 043 05337
% 1.31 1.50 1.75 1.00 1.12 1.31 1.50 1.81 2.19 0.125 0.170 0.336 0.50 0.5457
1 1.50 1.75 2.00 1.12 1.31 1.38 1.81 2.19 2.44 0.145 0.196 0.391 0.58 0.6828
1% 1.75 2.00 238 131 138 169 219 244 297 0.153 0208 0417 067 0.7068
llfz 2.00 2.38 2.50 1.38 1.69 1.72 2.44 2.97 3.31 0.158 0.219 0.436 0.70 0.7235
2 2.38 2.50 3.25 1.69 1.72 2.06 2.97 331 4.00 0.168 0.281 0476 0.75 0.7565
2V, 3.00 3.25 3.75 2.06 2.06 2.50 3.62 4,00 4.75 0.221 0.301 0.602 0.93 1.1380
3 3.38 3.75 4.19 2.50 2.50 3.12 431 4.75 5.75 0.236 0.348 0.655 1.02 1.2000
4 4.19 4.50 4.50 3.12 3.12 312 5.75 6.00 6.00 0.258 0.440 0.735 1.09 1.3000
GENERAL NOTE: Dimensions are in inches.
NOTE: (1) Dimension B is minimum length of perfect thread. The length of useful thread (8 plus threads with fully formed roots and flat crests)
shall not be less than L, (effective length of external thread) required by American National Standard for Pipe Threads (ASME B1.20.1; see para.
6.3).
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Table I1-6 Plugs and Bushings

ASME B16.11-2016

Square Head Hex Head Round Head Hex Head Flush
Plug Plug Plug Bushing Bushing
[Note (1)]
Square Head Plugs Round Head Plugs Hex Plugs and Bushings
'~ Minimum Minimum Hex Height
Nominal Minimum Width Nominal Nominal Width
Pipe Minimum Square Flats, C Head Minimum Flats, F

Size Length, A Height, B [Note {Z]] Diameter, E Length, D [Note (2)] Bushing, G Plug H
Yo 0.38 0.25 0.28 0.41 1.38 0.44 0.25
% 0.44 0.25 0.38 0.53 1.62 0.62 0.12 0.25
Yo 0.50 0.31 0.44 0.69 1.62 0.69 0.16 0.31
% 0.56 0.38 0.56 0.84 1.75 0.88 0.19 0.31
Y4 0.62 0.44 0.62 1.06 1.75 1.06 0.22 0.38
1 0.75 0.50 0.81 1.31 2.00 138 0.25 0.38
1Y%, 0.81 0.56 0.94 1.69 2.00 1.75 0.28 0.56
1% 0.81 0.62 1.12 1.91 2.00 2.00 0.31 0.62
2 0.88 0.69 1.31 2.38 2.50 2.50 0.34 0.69
2% 1.06 0.75 1.50 2.88 2.75 3.00 0.38 0.75
3 1.12 0.81 1.69 3.50 275 3.50 0.41 0.81
4 25 1.00 2.50 4.50 3.00 4.62 0.50 1.00

GENERAL NOTE: Dimensions are in inches.

NOTES:

(1) Cautionary Nate Regarding Hex Bushings: Hex head bushings of one-size reduction should not be used in services where they might be subject
to harmful loads and forces other than internal pressures.
(2) Manufacturer’s applied tolerance shall ensure dimension will fit US. Customary tooling.
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