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FOREWORD

This American National Standard for solder joint fittings was originally developed by a subcom-
mittee of American Standards Association (ASA) Sectional Committee A40 on Minimum
Requirements for Plumbing and Standardization of Plumbing Equipment, organized in
August 1928, under the procedures of the ASA. Subcommittee No. 11 on Solder-Joint Fittings
for Tubing was appointed in October 1936.

At its first meeting, the subcommittee was informed of the investigation of solder joints being
carried out by the National Bureau of Standards (now the National Institute of Standards and
Technology). It was decided that the committee’s scope should cover only solder fittings for use
in plumbing. A subgroup was appointed to study the tolerances of commercial fittings, including
depth of bore, laying lengths, and diameters of copper tube.

A draft standard was sent to the subcommittee in February 1939; a revision was distributed
in August to selected organizations and individuals for review. A new subcommittee draft dated
April 1940 was approved by Sectional Committee A40, the sponsor, and following ASA approval,
was published in January 1941 as ASA A40.3-1941.

In 1949, the sponsors agreed to transfer responsibility for solder joint fittings to Sectional
Committee B16 of ASA, because the fittings were being used in many applications other than
plumbing. Subcommittee 9, Standardization of Solder Joint Fittings was established and charged
with developing a revised standard. An April 1949 draft was distributed for industry review,
resulting in recommended changes. A new draft was approved by Sectional Committee B16,
sponsor organizations, and ASA and published as ASA B16.18-1950.

Work began in 1958 on a revision, including improvements in language. It was approved by
B16, sponsor organizations, and ASA and published as ASA B16.18-1963. Starting in 1969, a
comprehensive review resulted in revisions to clarify the text and to permit additional material.
Final approval was granted by the American National Standards Institute (formerly ASA) on
March 2, 1972, for publication as ANSI B16.18-1972,

The subcommittee, now Subcommittee I, began a new revision on 1974, resulting in the addition
of supply and return tees, baseboard tees, and flush bushings, as well as metrication, and change
of “bronze” to “copper alloy.” The draft finally approved was published as ANSI B16.18-1978.

In 1982, American National Standards Committee B16 became the ASME B16 Standards
Committee, operating with the same scope under ASME procedures accredited by ANSI. Subse-
quently, Subcommittee I merged with Subcommittee ], which had a related scope. A general
review was then started, resulting in a number of editorial changes and a few pictorial corrections.
Table 2 (now Table 3) was updated to three place decimals from four, bringing the table more
in line with practical gaging methods. Table B2 (now Table I-3) was correspondingly corrected.
Following approval by Subcommittee ], the Bl16 Standards Committee, and ASME, the American
National Standards Institute granted approval on January 13, for publication as ANSI B16.18-1984.
The standard was reaffirmed in 1994 with no change.

The 2001 edition of B16.18 contained a defined bursting strength, defined standard gaging
method of threaded ends, and other clarifications and updates to text. Following approval by
the Standards Committee and ASME, approval as an American National Standard was given on
October 17, 2001 with the designation ASME B16.18-2001.

In this edition, new copper alloys were added for potable water applications. Also, references
to ASME standards were revised to no longer list specific edition years; the latest edition of
ASME publications applies unless stated otherwise. Materials manufactured to other editions of
the referenced ASTM standards have been permitted to be used to manufacture fittings meeting
the requirements of this Standard as long as the fitting manufacturer verifies the material meets



the requirements of the referenced edition. Following approval by the B16 Standards Committee
and the ASME Board on PTCS, this revision to the 2001 edition was approved as an American
National Standard by ANSI on January 13, 2012 with the new designation, ASME B16.18-2012.

Requests for interpretations and suggestions for revision should be sent to the Secretary,
Bl6 Committee, The American Society of Mechanical Engineers, Three Park Avenue, New York,
NY 10016-5990.

Vi



ASME B16 COMMITTEE
Standardization of Valves, Flanges, Fittings, and Gaskets

(The following is the roster of the Committee at the time of approval of this Standard.)

STANDARDS COMMITTEE OFFICERS

W. B. Bedesem, Chair
G. A. Jolly, Vice Chair
D. R. Sharp, Secretary

STANDARDS COMMITTEE PERSONNEL

A. Appleton, Alloy Stainless Products Co., Inc.
R. W. Barnes, Anric Enterprises, Inc.

W. B. Bedesem, Consultant

R. M. Bojarczuk, ExxonMobil Research and Engineering Co.
D. F. Buccicone, Elkhart Products Corp.

A. M. Cheta, Royal Dutch Shell

M. A. Clark, Nibco, Inc,

A. Cuccio, Capitol Manufacturing Co.

E. Davila, Crane Energy

R. Frikken, Becht Engineering Co.

P.

G.
C.
D.
R. P. Griffiths, U.S. Coast Guard

G. A. Jolly, Vogt Valves/Flowserve Corp.
M. Kachter, Haynes International
W. N. McLean, B&L Engineering
T. A. McMahon, Emerson Process Management
M. L. Nayyar, Bechtel Power Corp.
. H. Patrick, The Dow Chemical Co.
. A. Schmidt, Canadoil
. R. Sharp, The American Society of Mechanical Engineers
. R. Sonderegger, Fluoroseal, Inc.
. M. Stephan, Flexitallic, L.P.
. R. Volgstadt, Volgstadt and Associates, Inc.

W
R
D
H
W
I:
D. A. Williams, Southern Company Generation

SUBCOMMITTEE )| — COPPER AND COPPER ALLOY FLANGES, FLANGED FITTINGS, AND SOLDER JOINT FITTINGS

M. A. Clark, Chair, Nibco, Inc.

D. F. Buccicone, Vice Chair, Elkhart Products Corp.

C. E. O’Brien, Secretary, The American Society of Mechanical
Engineers

J. A. Ballanco, |B Engineering and Code Consulting, P.C.

S. L. Cavanaugh, Cavanaugh Consulting

A. Ciechanowski, NSF International

D. R. Frikken, Becht Engineering Co.

Vil

M. Gillespie, Viega LLC

T. L. Jamison, Mueller Industries, Inc.

A. G. Kireta, Jr., Copper Development Association, Inc.
A. A. Knapp, A. Knapp and Associates

R. M. McKenzie, Alternate, Mueller Fittings Co., Inc.

C. Mueller, Mueller Industries, Inc.

C. Stout, Mueller Industries, Inc.



CORRESPONDENCE WITH THE B16 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee
by requesting interpretations, proposing revisions, and attending Committee meetings. Corre-
spondence should be addressed to:

Secretary, B16 Standards Committee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5990

As an alternative, inquiries may be submitted via email to: SecretaryBl6@asme.org.

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should be
as specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertinent documentation.

Proposing a Case. Cases may be issued for the purpose of providing alternative rules when
justified, to permit early implementation of an approved revision when the need is urgent, or to
provide rules not covered by existing provisions. Cases are effective immediately upon
ASME approval and shall be posted on the ASME Committee Web page.

Requests for Cases shall provide a Statement of Need and Background Information. The request
should identify the Standard, the paragraph, figure or table number(s), and be written as a
Question and Reply in the same format as existing Cases. Requests for Cases should also indicate
the applicable edition(s) of the Standard to which the proposed Case applies.

Interpretations. Upon request, the B16 Committee will render an interpretation of any require-
ment of the Standard. Interpretations can only be rendered in response to a written request sent
to the Secretary of the B16 Standards Committee.

The request for interpretation should be clear and unambiguous. It is further recommended
that the inquirer submit his/her request in the following format:

Subiject: Cite the applicable paragraph number(s) and the topic of the inquiry.

Edition: Cite the applicable edition of the Standard for which the interpretation is
being requested.

Question: Phrase the question as a request for an interpretation of a specific requirement

suitable for general understanding and use, not as a request for an approval
of a proprietary design or situation. The inquirer may also include any plans
or drawings that are necessary to explain the question; however, they should
not contain proprietary names or information.

Requests that are not in this format will be rewritten in this format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The B16 Standards Committee regularly holds meetings, which
are open to the public. Persons wishing to attend any meeting should contact the Secretary of
the B16 Standards Committee.
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ASME B16.18-2012
SUMMARY OF CHANGES

Following approval by the ASME B16 Committee and ASME, and after public review,
ASME B16.18-2012 was approved by the American National Standards Institute on
January 13, 2012.

ASME B16.18-2012 includes the following changes identitfied by a margin note, (12). In addition,
in the main text, the “General” section was moved to section 2, and the subsequent sections and
their paragraphs were renumbered accordingly.

Page Location Change
1 5 Revised
2 6 Revised
9.3 First paragraph deleted
3 11 Revised in its entirety
6 Table 1 (1) All values in 200°F (93°C) column
revised

(2) Value for Standard Water Tube Size
1% at 400°F (204°C) revised

+- Mandatory Appendix Il Updated

1%
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CAST COPPER ALLOY SOLDER JOINT PRESSURE FITTINGS

1 SCOPE

This Standard for cast copper alloy solder joint pres-
sure fittings designed for use with copper water tube
establishes requirements for

(a) pressure-temperature ratings

(b) abbreviations for end connections

(c) sizes and method of designating openings of
fittings

(d) marking

(e) material

(f) dimensions and tolerances

(g) tests

2 GENERAL

2.1 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 SI
units are shown in parentheses or in separate tables that
appear in Mandatory Appendix I. The values stated in
each system are not exact equivalents; therefore, it is
required that each system of units be used indepen-
dently of the other. Combining values from the two
systems constitutes nonconformance with the Standard.

2.2 References

Standards and specifications adopted by reference in
this Standard are shown in Mandatory Appendix II,
which is part of this Standard. It is not considered practi-
cal to identify the specific edition of each standard and
specification in the individual references. Instead, the
specific edition reference is identified in Mandatory
Appendix IL

2.3 Quality System

Requirements relating to the product manufacturer’s
quality system programs are described in
Nonmandatory Appendix C.

3 PRESSURE-TEMPERATURE RATINGS
3.1 Rating of Fitting and of Joint

The internal pressure-temperature ratings of the fit-
tings are shown in Table 1.

The internal pressure-temperature rating for a solder
joint fitting is dependent not only on fitting and tube

strength, but also on the composition of the solder used
for the joint and selection of valves and appurtenances.

The internal pressure—temperature rating of the sys-
tem shall be the lowest of the values shown in Table 1,
the solder joint, and those of the tube, valves, or
appurtenances.

The maximum recommended pressure-temperature
ratings for solder joints using the dimensions of Table 3
and Table I-3, made with typical commercial solders,
are given in Nonmandatory Appendix A.

3.2 Bursting Strength

Burst strength at 73°F + 5°F (23°C £2°C) shall not be
less than four times the 100°F (38°C) internal working-
pressure rating shown in Table 1. For reducing fittings,
the applicable internal working pressure shall be that
of the largest size of end connection.

4 FITTING SIZE AND ENDS

The size of the fittings shown in Table 3 and Table A-1
corresponds to standard water tube size as shown in
ASTM B88, Standard Specification for Seamless Copper
Water Tube. The size of the threaded ends corresponds
to nominal pipe size as shown in ANSI/ASME B1.20.1.

Fittings are designated by the size of the openings in
the sequence illustrated in Fig. 1.

The following symbols are used to designate the type
of fitting end:

C = solder-joint fitting end made to receive
copper tube diameter (female)

F = internal ANSI standard taper pipe thread
(female) NPT
FTG = solder-joint fitting end made to copper tube

diameter (male)

M = external ANSI standard taper pipe thread
(male) NPT

5 MARKING

Each fitting shall be permanently marked with the
manufacturer’s name or trademark and other applicable
markings as required by MSS 5P-25. Marking of fittings
less than Standard Water Tube Size ', or on any fitting
where it damages soldering surfaces is not required.

Fittings manufactured from cast copper alloys con-
taining silicon shall be permanently marked with the
designation 5i.

(12)
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Fittings manufactured from cast copper alloys con-
taining bismuth shall be permanently marked with the
designation B or Bi.

6 MATERIAL

(a) Castings intended for use in applications up to
400°F (204°C) shall be of a copper alloy produced to meet
(1) the requirement of ASTM B62 Alloy C83600
(2) the tensile requirements of ASTM B584 Alloy
C83800 or C84400 and in all other respects comply with
the requirements of ASTM B62
(b) Castings intended for use in potable water appli-
cations, up to 200°F (93°C), shall be either
(1) of a copper alloy produced to meet the require-
ments of ASTM B584 Alloy C87850 or C89833, or
(2) of other cast copper alloys, provided the fittings
produced meet mechanical and corrosion-resistant prop-
erties needed for potable water application

7 METAL THICKNESS

Dimensional variations occur in the casting process.
Pattern equipment shall be designed to produce the
metal thickness given for fittings in Table 3 or Table I-3.
The minimum wall-thickness shall not be less than 90%

of the body and joint wall-thickness as shown in Table 3
or Table I-3.

8 INSPECTION TOLERANCE

8.1 Convention

For determining conformance with this Standard, the
convention for fixing significant digits where limits
(maximum or minimum values) are specified shall be
as defined in ASTM E29. This requires that an observed
or calculated value be rounded off to the nearest unit
in the last right-hand digit used for expressing the limit.
Decimal values and tolerances do not imply a particular
method of measurement.

8.2 Linear Dimensions

An inspection tolerance as shown in Table 2 shall be
allowed on center-to-shoulder, center-to-center, center-
to-threaded end, and shoulder-to-threaded end dimen-
sions on all fittings having female solder (solder cup)
ends, and on center-to-solder end and solder-to-
threaded end dimensions on all fittings having male
solder (fitting) ends.

Coupling inspection limits for shoulder-to-shoulder
and shoulder-to-end dimensions shall be double those
shown in Table 2, except that the minus tolerance applied
to dimensions M, N, and W, and Tables 7 and I-7 shall
not result in a dimension less than 0.06 in. (1.5 mm) for
sizes ¥ through 1 in., inclusive, or a dimension less than
0.09 in. (2.3 mm) for the larger sizes.

The largest opening in the fitting governs the tolerance
to be applied to all openings.

Tables 3 through 19 and Tables I-3 through 1-19 offer
dimensions for pressure fittings covered by this
Standard.

8.3 Ovality

Maximum ovality shall not exceed 1% of the maxi-
mum diameters shown in Table 3 or Table I-3. The aver-
age of the maximum and minimum diameters must be
within the dimensions shown in the table.

8.4 Gaging of Solder Joint Ends

8.4.1 Standard Gaging Method. The standard
method of gaging the diameter tolerances for male and
female ends shall be by the use of plain plug and ring

gages designed to hold the product within the limits
established in Table 3 or Table I-3.

8.4.2 Optional Gaging Method. For gaging the
diameter tolerance of male and female ends, the manu-
facturer may use direct reading instruments instead of
ring and plug gages as specified in para. 8.4.1. When
gaging the diameters of male and female ends using
direct reading instruments, refer to para. 8.3.

8.5 Standard Gaging Method of Threaded Ends

The standard method of gaging the external and inter-
nal threaded ends shall be in accordance with the

requirements of ANSI/ASME B1.20.1.
8.6 Alignment

The maximum-allowable deviation in the angular
alignment of any opening shall be 0.06 in./ft (5 mm/m)
(0.5%).

9 THREADED ENDS

9.1 Thread Type

Fitting threads shall be right hand, conforming to
ANSI/ASME B1.20.1, Pipe Threads, General Purpose
(Inch). They shall be taper threads (NPT).

9.2 Countersink or Chamfer

All internal threads shall be countersunk a distance
not less than one-half the pitch of the thread at an angle
approximately 45 deg with the axis of the thread, and
all external threads shall be chamfered at an angle of
30 deg to 45 deg from the axis, for easier entrance in
making a joint and protection of the thread. Counter-
sinking and chamfering shall be concentric with the
threads.

9.3 Threading Tolerances

Tolerance for an internal threaded end having an inter-
nal shoulder shall be from the gage reference point

(12)
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(notch) to one turn small. Tolerance for an internal
threaded end without shoulder and for an external
threaded end shall be from one turn small to one turn
large.

9.4 Thread Length

The length of threads specified in all tables shall be
measured to include the countersink or chamfer.

10 CONFIGURATION OF THREADED ENDS

At the manufacturer’s option, female ends of fittings
may be furnished with a polygon or bead with or

without ribs, and male ends of fittings may be furnished
with a polygon, ribs, or flats.

11 PRODUCTION TESTING

Each fitting shall be tested for evidence of leakage by
one of the following methods:

(a) Each fitting shall be pressurized with air, or other
compressed gas, at 60 psi (410 kPPa) while under water
for a minimum duration of 5 sec.

(b) Each fitting shall be hydrostatically tested with
water at 250 psi (1 720 kPa) for a minimum duration of
15 sec.

(12)
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Fig. 1 Method of Designating Openings of Fittings

LI (€

2

Fitting Reducer
(or Bushing)

FTG x C

90-deg Elbow C x C  90-deg Elbow
FTG x C

90-deg Drop Ear
Elbow C x F

Hi-Ear Tee
CxCxC

®

4

@

@

ELLISID

C x

LIS S STLSD,
Tee
C=xM

[ L L =
Eccentric Coupling
CxC Drain Coupling
CxC
- Aﬁ-ﬂ- i wrrrrr i,
(i O @
222207 erzz228) A
Hi-Ear
Adapter Adapter &I

90-deg Hi-Ear Elbow
CxC

90-deg Hi-Ear Elbow

90-deg Elbow
CxM CxC

CxCxF

TS

.

Tee
CxMxC

7 L 7 77 7 7
Hi-Ear Tee
CxCxF

| | L

Drop Ear Tee
CxCxF

45-deg Elbow

Drain Coupling
FTG x C

e ARSI
o @

F

=

Adapter FTG x M

45-deg Elbow
FTG x C

’

@ @
P77 TT 7T 77777
Fitting Tee
FTGxCxC

Return Bend
CxC



Lug

®

Fitting Plug
FTG

/777727
@ @

Vo

Flush Bushing
FTG = C

ASME B16.18-2012

Fig. 1 Method of Designating Openings of Fittings (Cont’d)

o
©
NN
N
©
NN

Cap Drain Cap Tee Supply &
C C FxMxC Return Tee
CxCxC

L
(] L]
L]
I e
e
@ @ o
%/’7/’7’ — i
Flush Bushing 90-deg Drop Ear Elbow
FTG % F Baseboard CxC
Baseboard Tee
Tee
FxFxC CxFxC

GENERAL NOTE: Fittings are designated by size in the order shown — i.e., 1 x 2 x 3.



(12)

ASME B16.18-2012

Table 1 Internal Pressure-Temperature Ratings for Cast
Copper Alloy Fittings, psi (kPa)
Standard
Water ~20°F to 100°F 150°F 200°F 250°F 300°F 350°F 400°F
Tube Size (-29°C to 38°C) (66°C) (93°C) (121°C) (149°C) (177°0) (204°C)
1 910 (6 280) 770 (5 340) 745 (5 130) 725 (5 020) 710 (4 920) 605 (4 190) 455 (3 140)
% 775 (5 360) 660 (4 560) 635 (4 380) 620 (4 290) 610 (4 200) 515 (3 570) 385 (2 680)
e 720 (4 970) 610 (4 220) 585 (4 060) 575 (3 980) 565 (3 890) 480 (3 310) 360 (2 480)
A 630 (4 350) 535 (3 700) 515 (3 555) 505 (3 480) 490 (3 410) 420 (2 900) 315 (2 170)
v/ 580 (4 010) 490 (3 410) 475 (3 275) 465 (3 210) 455 (3 140) 385 (2 670) 290 (2 000)
1 490 (3 400) 420 (2 890) 400 (2 780) 395 (2 720) 385 (2 660) 325 (2 270) 245 (1 700)
e 435 (3 020) 370 (2 570) 355 (2 470) 350 (2 420) 340 (2 370) 290 (2 010) 215 (1 510)
1Y 405 (2 810) 345 (2 390) 330 (2 300) 325 (2 250) 315 (2 200) 270 (1 870) 200 (1 400)
2 360 (2 500) 305 (2 130) 295 (2 045) 290 (2 000) 280 (1 960) 240 (1 670) 180 (1 250)
2 335 (2 310) 285 (1 960) 270 (1 890) 265 (1 850) 260 (1 810) 220 (1 540) 165 (1 150)
3 315 (2 180) 265 (1 850) 255 (1 785) 250 (1 740) 245 (1 710) 210 (1 450) 155 (1 090)
31, 300 (2 090) 255 (1 770) 245 (1 705) 240 (1 670) 235 (1 630) 200 (1 390) 150 (1 040)
4 290 (2 020) 245 (1 710) 240 (1 650) 230 (1 610) 225 (1 580) 195 (1 340) 145 (1 010)
5 265 (1 850) 225 (1 570) 220 (1 515) 215 (1 480) 210 (1 450) 175 (1 230) 130 (920)
6 250 (1 720) 210 (1 460) 205 (1 420) 200 (1 380) 195 (1 350) 165 (1 150) 125 (860)
8 270 (1 860) 225 (1 580) 220 (1 520) 215 (1 490) 210 (1 460) 180 (1 240) 135 (930)
10 270 (1 860) 230 (1 580) 220 (1 525) 215 (1 490) 210 (1 460) 180 (1 240) 135 (930)
12 250 (1 740) 215 (1 480) 205 (1 425) 200 (1 390) 195 (1 360) 165 (1 160) 125 (870)

GENERAL NOTES:

(a) For size designation of fittings, see section 4.
(b) The internal pressure rating applies to the largest opening of the fitting.

(c) The internal pressure rating is calculated, as shown in Nonmandatory Appendix B, then rounded down to the nearest unit of 5 for psi
and 10 for kPa.
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Table 2

Inspection Tolerances

Standard Water Tube

Plus or Minus

and Pipe Thread Size in. mm
Vir Yo 0.05 1.3
e S 0.06 1.5
1 to 2 incl. 0.08 2.0
214 to 3% incl. 0.11 2.8
4, 5 0.12 3.2
6, 8 0.16 4.0
10, 12 0.20 5.2
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Table 3 Dimensions of Solder Joint Ends

R ES S
i rﬁ’ —l AP ‘fT
N “ I % 7727
0
0
( _ _ _ | | _ _ _ - _
¥ y 77 ¥ 4
r o A ]
R ‘_| - K i
(a) Male End (FTG) (b) Female End (C)
Male End Female End

Metal Thickness

Standard Qutside Diameter Inside Diameter, Minimum
Water [Note (2)], A Minimum [Note (3)] Inside
Tube Size Length, Minimum Body, Joint, Diameter
[Note (1)] Min. Max. K Min. Max. Depth, G T R of Fitting, O
B 0.373 0.376 0.38 0.377 0.381 0.31 0.08 0.05 0.31
W 0.497 0.501 0.44 0.502 0.506 0.38 0.09 0.05 0.43
1;’,—_. 0.622 0.626 0.56 0.627 0.631 0.50 0.09 0.05 0.54
s 0.872 0.876 0.81 0.877 0.881 0.75 0.10 0.06 0.78
1 1,122 1.127 0.97 1.128 1.132 0.91 0.11 0.07 1.02
1Y, 1.372 1.377 1.03 1.378 1.382 0.97 0.12 0.07 1.26
1';’1 1.621 1.627 1.16 1.628 1.633 1.09 0.13 0.08 1.50
2 2,121 2.127 1.41 2.128 2.133 1.34 0.15 0.09 1.98
ribls 2.621 2.627 1.53 2.628 2.633 1.47 0.17 0.10 2.46
3 3.121 3.127 1.72 3.128 3.133 1.66 0.19 0.11 2.94
3',—"2 3.621 3.627 1.97 3.628 3.633 1.91 0.20 0.12 3.42
4 4,121 4.127 2.22 4.128 4.133 2.16 0.22 0.13 3.90
5 5.121 5.127 2.72 5.128 5.133 2.66 0.28 0.17 4.87
6 6.121 6.127 3.22 6.128 6.133 3.09 0.34 0.20 5.84
8 8.119 8.127 4.09 8.128 8.133 3.97 0.38 0.31 7.72
10 10.119 10.127 4.12 10.128 10,133 4.00 0.48 0.48 9.62
12 12.119 12.127 4.62 12.128 12.133 4.50 0.56 0.56 11.56

GENERAL NOTES:

(a) Dimensions are in inches.
(b) The sketches and designs of fittings are illustrative only. Dimensions herein shall govern in all cases.

NOTES:

(1) For size designation of fitting, see section 4.
(2) For ovality and gaging tolerances, see section 8.
(3) For metal thickness, see section 7.
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Table 4 Dimensions of Elbows, Tees, and 45-deg Elbows
—| H = - H |
i [
2 o ot

= = =
A i T ]

Drain hole
0.12 minimum diameter

K

90-deg Elbow 90-deg Hi-Ear Elbow 90-deg Drain Elbow
CxC CxC CxC
[Note (1]]
Lo Lo
H ’ 1 H i J H
: I + h | H E
i 77T i T 7] F /7 Z
H, | H, | AL,
Tee Fitting Tee Hi-Ear Tee
CxCxC FTGxCxC CxCxC
[Note (1)]
— D= ~— Q1 N
L N
i Emﬁ H
+
45-deg Elbow 90-deg Elbow 45-deg Elbow
CxC FTG x C FTGx C
Standard Laying Length Center-to-End Center-to-End
Water Tee and 90-deg Laying Length 45-deg
Tube Size 90-deg Elbow Elbow and Tee 45-deg Elbow Elbow
[Note (2)] [Note (3)], H [Note (3)], / [Note (3)], / [Note (3)], Q@
o 0.25 0.75
3 0.31 0.88 0.19 0.75
L 0.44 1.12 0.19 0.88
v 0.56 1.50 0.25 1.19
1 0.75 1.84 0.31 1.31
11 0.88 2.03 0.44 1.56
134 1.00 2.28 0.50 1.75
2 1.25 2.78 0.56 2.12
i 1.50 3.16 0.62
3 1.75 3.59 0.75
34 2.00 . 0.88
4 2.25 4.59 0.94
5 3.12 e 1.44
6 3.62 Ca 1.62
8 4.88 ce 2.12
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Table 4 Dimensions of Elbows, Tees, and 45-deg Elbows (Cont’d)

GEMERAL NOTES:

(a) Dimensions are in inches.

(b} For dimensions not given in this table, see Table 3.

NOTES:

(1) Hi-ear fittings are designed for use with %4 in. maximum width strap.
(2) For size designation of fitting, see section 4.

(3) For inspection tolerances, see section & and Table 2.

10
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Table 5 Dimensions of Reducing

90-deg Elbows

90-deg Elbow

CxC

Standard Water

Laying Length [Note (2)]

Tube Size
[Note (1)] X F4
Yo X Vi 0.25 0.31
VR 0.38 0.44
Ve X 5 0.44 0.56
1 x 0.62 0.75
1 x 4 0.50 0.75
1Y% x 1 0.75 0.88
1 aciss 0.62 0.88
1Y, x ¥ 0.50 0.88
1Y x 1Y, 0.88 1.00
1% x 1 0.75 1.00
1% x 3, 0.62 1.00
2 x 1% 1.00 1.25
2 x 1Y, 0.88 1.25
2 X 1 0.75 1.25
2 x 3, 0.62 1.25
214 % 2 1.25 1.50
214 x 114 1.00 1.50
Tl 0.88 1.50
2 %1 0.75 1.50
3 x 21 1.50 1.75
3 X 2 1.25 1.75
3 x 1Y 1.00 1.75
3 x 1Y, 0.88 1.75
4 %X 3 1.75 2.25
4 x 2% 1.50 2.25
4 % 2 1.25 2.25
6 X 4 2.62 3.62
6 % 3 2.00 3.62
8 X 6 3.88 4.88

GENERAL NOTES:
(a) Dimensions are in inches.

(b) For dimensions not given in this table, see Table 3.

NOTES:

(1) For size designation of fitting, see section 4.
(2) For inspection tolerances, see section 8 and Table 2.

11
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Table 6 Dimensions of Reducing Tees

’
) %
sy B A
z
1 ¥
77 A AT,
Al Y
- X |=
— v e
Tee
CxCxC
Standard Water ‘ h Standard Water . h
Tube Size Laying Length [Note (2)] Tube Size Laying Length [Note (2)]
[Note (1)] X Y Z [Note (1)] X Y Z
AT A 0.44 0.44 0.38 [ B ok ol 0.62 0.62 0.88
3% o x Y, 0.25 0.25 0.31 1Y, x ¥ x 1Y, 0.88 0.88 0.88
A A 0.56 0.56 0.44 1%, x Y %1 0.75 0.75 0.88
Uy x 14 % 0.38 0.38 0.44 1Y, x 1Y, x 2Y4 1.50 1.50 1.00
b x hxYy, 0.31 0.31 0.44 1%, x 1%, x 2 1.25 1.25 1.00
L % 3 % 1, 0.44 0.44 0.44 1Y, x 1%, x 1Y, 0.88 0.88 1.00
SRS 0.38 0.38 0.44 15 x 1% x 1 0.75 0.75 1.00
3ox 3 %1 0.75 0.75 0.62 1% x 14 x 3, 0.62 0.62 1.00
A A A 0.44 0.44 0.56 115 3¢ 1L5 % L2 0.50 0.50 1.00
S 0.38 0.38 0.56 14 x 1Y, x 114 1.00 1.00 1.00
S o 0.56 0.56 0.56 1Y% x 1Y, x 1Y, 0.88 0.88 1.00
A b e 0.44 0.44 0.56 1% x 1Y%, x 1 0.75 0.75 1.00
AR R 0.38 0.38 0.56 1Y, x 1Y, x ¥, 0.62 0.62 1.00
1x1x1% 1.00 1.00 0.75 1% x 1Y% x Y, 0.50 0.50 1.00
1x1x1Y, 0.88 0.88 0.75 1%, %1 x 1Y 1.00 1.00 1.00
1x1x73Y 0.62 0.62 0.75 1% x 1 x 1Y, 0.88 0.88 1.00
1x1x1Y 0.50 0.50 0.75 1% %1 %1 0.75 0.75 1.00
1x1x3 0.44 0.44 0.75 1Y x ¥, x 1Y 1.00 1.00 1.00
1% % %1 0.75 0.75 0.75 1Y, x 14 x 1Y 1.00 1.00 1.00
1 x %, x %, 0.62 0.62 0.75 2 X2 %4 2.25 2,25 1.25
1 x 3 x 1 0.50 0.50 0.75 2% 2x3 1.75 1.75 1.25
1 x4 x1 0.75 0.75 0.75 2 x 2 x 2, 1.50 1.50 1.25
1 x ¥ x3, 0.62 0.62 0.75 2 x2x 1% 1.00 1.00 1.25
1 x Y x 1 0.50 0.50 0.75 2 x2x1Y, 0.88 0.88 1.25
1%, x 1/ x 2 1.25 1.25 0.88 2 X2 %1 0.75 0.75 1.25
1%, x 1Y, x 1Y% 1.00 1.00 0.88 2 X2 %Y 0.62 0.62 1.25
1Y, x 1% x 1 0.75 0.75 0.88 2 X2 x4 0.50 0.50 1.25
1Y, x 1Y, x %, 0.62 0.62 0.88 2 x 1% x 2 1.25 1.25 1.25
1Y, x 1Y, x % 0.50 0.50 0.88 2 x 1%, x 1Y, 1.00 1.00 1.25
1Y, x 1 x 1Y, 0.88 0.88 0.88 2 x 1Y% x 1Y, 0.88 0.88 1.25
1, x1x1 0.75 0.75 0.88 2 x 1% %1 0.75 0.75 1.25
1Y, x 1 x %, 0.62 0.62 0.88 2 x 1Y x 3, 0.62 0.62 1.25
1Y, x 1 x 14 0.50 0.50 0.88 2 x 1% x 14 0.50 0.50 1.25
1Y, x 34 x 1Y, 0.88 0.88 0.88 2 x 1Y, x 2 1.25 1.25 1.25
1Y, % 3 x 1 0.75 0.75 0.88 2 x 1Y, x 14 1.00 1.00 1.25

12
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Table 6 Dimensions of Reducing Tees (Cont’d)

Standard Water

Laying Length [Note (2)]

Standard Water

Laying Length [Note (2)]

Tube Size Tube Size
[Note (1)] X Y Z [Note (1)] X Y Z

2 x 1Y, x 1Y, 0.88 0.88 1.25 3 x 2 x 1Y% 1.00 1.00 1.75
2 %X 1x%2 1.25 1.25 1.25 3 x 114 % 3 1.75 1.75 1.75
2x 3 %2 1.25 1.25 1.25 3 x 1Y, x 3 1.75 1.75 1.75
2x Y x2 1.25 1.25 1.25 3%x1x3 1.75 1.75 1.75
2%, % 2V X 4 2.25 2.25 1.50 3% x 3% x 3 1.75 1.75 2.00
2Y x 2, % 3 1.75 1.75 1.50 3, x 3 x 3Y, 2.00 2.00 2.00
2%, x 2%, x 2 1.25 1.25 1.50 4 X 4 X6 3.62 3.62 2.62
2V, x 2V, x 1Y, 1.00 1.00 1.50 4% 4 %3 1.75 1.75 2.25
2% x 2% x 1Y, 0.88 0.88 1.50 4 % 4 x 2% 1.50 1.50 2.25
21 % 2Y, % 1 0.75 0.75 1.50 4 %X 4 %2 1.25 1.25 2.25
2V, x 2V x 3, 0.62 0.62 1.50 4 % 4 x 1Y, 1.00 1.00 2.25
214, % 214, % 1, 0.50 0.50 1.50 4 % 4 x 1Y, 0.88 0.88 2.25
214 % 2 x 214 1.50 1.50 1.50 4 %X 4 x 1 0.75 0.75 2.25
21 % 2 %2 1.25 1.25 1.50 4 % 4 X 3, 0.62 0.62 2.25
214 x 2% 114 1.00 1.00 1.50 4 X3 X4 2.25 2.25 2.25
2%, x 2 x 1Y, 0.88 0.88 1.50 4% 3 %3 1.75 1.75 2.25
2V, x 2 x 1 0.75 0.75 1.50 4 x 3 x2Y, 1.50 1.50 2.25
2% x 2 x ¥, 0.62 0.62 1.50 4% 3 %2 1.25 1.25 2.25
2% x 2 x 0.50 0.50 1.50 4 x 2% x 4 2.25 2.25 2.25
2V, x 1Y, x 2% 1.50 1.50 1.50 L %2 X4 2.25 2.25 2.25
2% x 1%, % 2 1.25 1.25 1.50 4 %2 %3 1.75 1.75 2.25
2% x 1Y, % 1Y, 1.00 1.00 1.50 4% 2 %2 1.25 1.25 2.25
2, x 1Y, x 214 1.50 1.50 1.50 4 x 1% % 4 2.25 2.25 2.25
21, x 1 x 214 1.50 1.50 1.50 4 x 1Y, x 4 2.25 2.25 2.25
2V, % 3 % 2Y, 1.50 1.50 1.50 41X 1X4 2.25 2,25 2.25
2 x 15 x 2Y4 1.50 1.50 1.50 5 X 5 X 4 2.62 2.62 3.12
3IX3I X4 2.25 2.25 1.75 5% 4 %5 3.12 3.12 3.12
3x 3 x 2% 1.50 1.50 1.75 6 X6 %8 4,88 4.88 3.88
IX3Ix2 1.25 1.25 1.75 6 X6 X4 2.62 2.62 3.62
3Ix3x1Y 1.00 1.00 1.75 6% 6 X3 2.00 2.00 3.62
3 x3x1Y, 0.88 0.88 1.75 6% 6 x2Y 1.88 1.88 3.62
I %3 1 0.75 0.75 1.75 6 X6 X2 1.62 1.62 3.62
IX3IxY 0.62 0.62 1.75 6% 6x1Y% 1.38 1.38 3.62
Ix3Ix 0.50 0.50 1.75 6x6x1Y, 1.25 1.25 3.62
3 x 2%, x 3 1.75 1.75 1.75 6% 6 X1 1.12 1.12 3.62
3 x 2% x 2% 1.50 1.50 1.75 6 X4 %6 3.62 3.62 3.62
3 x 2, x 2 1.25 1.25 1.75 6 X 4 X 4 2.62 2.62 3.62
3 x 24 x 1% 1.00 1.00 1.75 6 X3 X6 3.62 3.62 3.62
3 x 2% x 1Y, 0.88 0.88 1.75 6 x 2% %6 3.62 3.62 3.62
3x 2% x 1 0.75 0.75 1.75 6X2X6 3.62 3.62 3.62
IxX2x3 1.75 1.75 1.75 X 8x6 3.88 3.88 4,88
3 x 2 x 2 1.50 1.50 1.75 8 X8 X4 2.88 2.88 4.88
IX2x2 1.25 1.25 1.75

13
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Table 6 Dimensions of Reducing Tees (Cont’d)

GENERAL NOTES:

(a) Dimensions are in inches.

(b) For dimensions not given in this table, see Table 3.
NOTES:

(1) For size designation of fitting, see section 4.

(2) For inspection tolerances, see section 8 and Table 2.

14
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Table 7 Dimensions of Couplings

e e . A P o ff%
%@m [ L

& 2
7 . 7 77 CIII I III S " o
Coupling Reducing Coupling Eccentric Coupling
CxC CxC CxC
Drain hole
—:-‘ = ‘-— Drain hole T L 3112 mtmm‘mm
0.12 minimum rameter
e fLes diameter - - - g /
i Lyl _ / s 7
& i
. B >
Drain Coupling Fitting Drain Coupling
CxC FTG x C
Straight Reducing Eccentric Drain
Standard Laying Standard Laying Standard Laying Laying Laying
Water Length Water Tube Length Water Tube Length Length Length
Tube Size [Note (2)], Size [Note (2)], Size [Note (2)], [Note (2)], [Mote (2],
[Note (1)] M [Note (1)] N [Note (1)] W S B
/2 0.06 3, % Y, 0.31 3 x 1, 0.62 0.25
A 0.06 1 x 3, 0.38 1 x % 0.69 0.25
S 0.12 1, x 1 0.38 1Y x 1 0.75 0.25 1.00
i 0.12 [l s 4 0.38 her o S 0.75 0.25 1.28
1 0.12 1'% x 1Y, 0.38 1Y x 1Y, 0.69 0.25
1Y, 0.12 1% % 1 0.38 1% x 1 0.69 0.25
1% 0.12 1% x ¥, 0.44 2 x 1% 1.12 0.25
2 0.19 2 x 1Y 0.50 2 x 1%, 0.94 0.25
21 0.19 2 x 1% 0.50 2Y, % 2 1.19
3 0.19 2 x 1 0.50 3 x 21, 1.25
3% 0.25 2 X Y, 0.50 3 X 2 1.31
4 0.25 24 % 2 0.56 4 % 3 2.00
5 0.25 214 x 1Y, 0.56
6 0.25 214 % 1Y, 0.62
8 0.62 215 % 1 0.62
3w 2L 0.62
3 X2 0.62
4 % 3 0.69
4 x 2% 1.12
4 X 2 1.19
6 X 4 1.31
8 X6 1.38

15
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Table 7 Dimensions of Couplings (Cont’d)

GENERAL NOTES:

(a) Dimensions are in inches.

(b) For dimensions not given in this table, see Table 3.
NOTES:

(1) For size designation of fitting, see section 4.

(2) For inspection tolerances, see section 8 and Table 2.

16
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Table 9 Dimensions of Fitting Reducers

! _ PIIIIIIIIR
| e N

Table 8 Dimensions of Caps and Plugs R A
T = = = = - - - 1 -
| |

Drain hole L e
0.12 minimum L e - fﬂ
diameter - L .
Lug ' Fitting Reducer
\\ | III[EIIHI / (or Bushing)
AT IS FTG x C
i // I I-‘-_._,.--
E -
\ %7 E\,' ﬁ i [ Standard Water Tube Length,
| Size [Note (1)] L
Cap Plug Drain Cap 3 x b 0.69
c FTG C X Vs 0.94
1,’3 x '_,{q 0.94
Standard Water Caps and Plugs, 3 x Y 1.19
Tube Size Radius [Note (2)], 3 X A 1.25
[Note (1)] E
1% ¥ 1.50
1
4 038 1x Y, 1.50
/A 0.50 1{,-“ X 1 1.62
L 0.62 ;
2 : 1Y, x 3, 1.62
o 0.88 1 1
1*1 1‘12 1Y, X 1.4 1.62
1% x 1Y, 1,81
1
1/ 1.38 14 x 1 1.81
1%, 1.62
? : 1Y% x ¥, 1.81
2 2.12 7 x 1Y 2.12
2. 2.62 A
32 3+12 2 x 1Y, 2.12
1 2 x 1 2.12
3/ 3.62 2, % 2 2.38
4 4,12 214 x 1Y, 2.38
g 5.12 21, x 1Y, 2.38
6 5.12 3 x 2, 2.62

GENERAL NOTES:

AL T o 3 % 2 2.62
(a) Dlmen5lun5: are in inches. - 3 x 11 7 62
(b) For other dimensions not given in this table, see Table 3. 4 %3 344
(c) Casting of lug or square on plugs shall be optional. 4 x 2V, 344
NOTES: 4 x 2 3.44
(1) For size designation of fitting, see section 4.

(2) Caps may have either flat or rounded top. GENERAL NOTES:

(a) Dimensions are in inches.
(b) For other dimensions not given in this table, see Table 3.

NOTE:
(1) For size designation of fitting, see section 4.

17



Table 10 Dimensions of Solder Joint Elbows and Tees With Pipe Thread Ends (Straight Sizes)

|
=
+

ASME B16.18-2012

--l—L.-"—J--

|
T 2 1 | f !
S S - *”fé s F
J_% L) % A 1
90-deg Elbow 90-deg Drop 90-deg Hi-Ear Elbow 90-deg Elbow
CxF ElbowC x F CxF CxM
[Note (1)]
A [y 7 1 917 1
O
PP W”%i ‘ ‘f 2 ~ T
Y ; :
£ \ E Tz ffquzgzga 3/{_4 ' ﬁv 2
45-deg Elbow 45-deg Elbow Tee Drop Tee
CxF CxM CxCxF CxCxF
! t % % 7 | E % P
S5 7 prsssss v ,V‘Za U P o sl g l
J’ + + 1 + T +
e T, 77 o 2, 2 O b IS A ISSS IS
-q—l.'"—l---q—l.f"—i- qﬂpq—F—r- :U'.-. :U'.-
Hi-Ear Tee Tee Tee Tee
CxCxF CxFxC CxMxC CxCxM
[Note (1)]
Internal Threads [Note (3)] External Threads [Note (3)]
Center-to-End Center-to-End
Standard Water
Tube and Pipe [Note (4)] Laying Length [Note (4)] [Note (4)] Laying Length [Note (4)]
Thread Size Ell and 45-deg Ell and Tee, 45-deg Ell and 45-deg Ell and Tee, 45-deg
[Note (2]] Tee, 5 Ell, 55 Tee, V H Ell, vV Tee, P Ell, PP Tee, U H Ell, UU
A 0.56 0.38 0.94 0.25
Y 0.69 0.69 0.44 0.31 0.19 1.06 0.81 0.31 0.31 0.19
e 0.88 0.94 0.56 0.44 0.19 1.31 1.00 0.44 0.44 0.19
34 1.00 1.00 0.69 0.56 0.25 1.50 1.19 0.56 0.56 0.25
1 1.25 1.19 0.88 0.75 0.31 1.64 1.31 0.75 0.75 0.31
11;{5 1.50 1.00 0.88 2.00 0.88
1‘,!’2 1.62 1.12 1.00 2.19 1.00
2 1.94 1.38 1.25 2.62 1.25
2'/ 2.50 1.62
3 2.81 1.94
4 3.44 2.44
6 4,88 3.88

18
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Table 10 Dimensions of Solder Joint Elbows and Tees With Pipe Thread Ends (Straight Sizes) (Cont’d)

GENERAL NOTES:

(a) Dimensions are in inches.

(b) For dimensions of threaded ends, see ASME B16.15. For configuration of threaded ends, see section 10. For dimensions of solder joint
ends, see Table 3.

(¢) For dimensions of reducing tees and ells, see Table 11.

NOTES:

(1) Hi-ear fittings are designed for use with %4 in. maximum width strap.

(2) For size designation of fitting, see section 4.

(3) For threads of threaded ends, see section 9.

(4) For inspection tolerances, see section 8 and Table 2.

19
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Table 11 Dimensions of Solder Joint Elbows and Tees With Pipe Thread Ends (Reducing Sizes)

~v- e S E%i;
v 1 ? Z
+%A 77 Eﬁ _F’%

=0 5o Al

T q 1
i NS
90-deg Elbow 90-deg Drop 90-deg Hi-Ear Elbow 90-deg Elbow
CxF Elbow C x F CxF CxM
[Note (1)]

f; _Uu PF'» W%iﬁ@”f%

o
\ . T 7

AN
N
- ) —

-—'I'.-"-i-
45-deg Elbow 45-deg Elbow Tee Drop Tee
CxF CxM CxCxF CxCxF
emn JENENI R UL xR NN OB
S5 7 prsssss v ,V‘Za Uy = 74 sl g l
l s + -+ + T +
R 77 iy, 2 S B LI PISID VLI
"‘ZZ“% H ulu
-q—l.'"—l---q—l.f"—i- -I—h--i—F—i-— -
Hi-Ear Tee Tee Tee Tee
CxCxF CxFxC CxMxC CxCxM
[Note (1)]
External Threads
Internal Threads [Note (3)] [Note (3)]
Laying
. Length,
e T c o Laylnngength [Note (4)] _ Eint;er-;u- H y
Tube and Pipe BN e [Note (4)]
Thread Size 90-deg Tee Tee 90-deg Tee Tee Tee 90-deg 90-deg
[Note (2)] Ell C-F C-C-F C-F-C Ell C-F C-C-F C-F-C C-F-C Ell C-M Ell C-M
e x 3 x 0.81 0.56
% 15 0.81 0.56 1.25 0.44
hx U x Y, 0.94 0.69
L x 3, 0.94 . 0.69 . . . 1.38 0.56
o 3 00w 3 0.81 0.50
L B 0.81 . 0.50 .. .. 1.12 0.31
Voox Yo% 1 1.12 0.88
3% 1 1.12 0.88 1.69 0.75
3o 3 % Y, 0.94 0.94 0.56 0.69 0.44
YR 0.94 0.56 1.44 0.44
e e 0.88 0.50
e X 0.88 0.50
A A 0.94 0.56 0.56
340 BL e 2L 0.94 0.88 0.56 0.56 0.44
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Table 11 Dimensions of Solder Joint Elbows and Tees With Pipe Thread Ends (Reducing Sizes) (Cont’d)

External Threads

Internal Threads [Note (3)] [Note (3)]
Laying
. Length,
S Laying Length [Note (4)] Center-to- Y
Tube and Pipe AT A0, J H _End, P [Note (4)]
Thread Size 90-deg Tee Tee 90-deg Tee Tee Tee 90-deg 90-deg
[Note (2)] Ell C-F C-C-F C-F-C Ell C-F C-C-F C-F-C C-F-C Ell C-M Ell C-M
1 x 1Y, 1.38 1.00
1x1x7% 1.19 0.69
1 x ¥, 1.19 0.69 1.62 0.56
1x1xY 1.12 0.56
1x1x% 1.06 0.50
1% % x1 1.25 1.19 0.88 0.75 0.75
1x ¥, x ¥ 1.19 0.69
1 x ¥, x Y 1.12 0.56
1 x 1 x1 1.12 0.75 0.75
1 x 1 1.12 0.56
1%, x 1%, x 1 1.44 0.88
1Y, x 1 1.44 0.88
1Y, x 1Y, x 3, 1.31 0.69
11 x 114 x 14 1.25 0.56
1Y, x 1%, x 4 1.19 0.50
1Y, x 3 x1 1.19 0.88 0.75
1% % 11 % 1 1.50 1.38 0.88 1.12 0.75
1Y, x 1Y x ¥, 1.44 0.69
1% x 1Y x 1 1.38 0.56
1Y, x 3, x 1 1.19 1.00 0.75
2 X 2 x 1% 1.88 1.12
2 %2 %1 1.75 0.88
2% 2xY 1.69 0.69
2 x2x1 1.62 0.56
21, x 2V, x ¥, 2.06 0.69

GENERAL NOTES:

(a) Dimensions are in inches.

(b) For dimensions of threaded ends, see ASME B16.15. For configuration of threaded ends, see section 10. For dimensions of solder joint
ends, see Table 3.

NOTES:

(1) Hi-ear fittings are designed for use with %, in. maximum width strap.
(2) For size designation of fitting, see section 4.

(3) For threads of threaded ends, see section 9.

(4) For inspection tolerance, see section 8 and Table 2.
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Table 12 Dimensions of Solder Joint Adapters and Fitting Adapters With Pipe Thread Ends
(Straight and Reducing Sizes)

. |
- L - - LL -
Y B i
P77, ///ﬂﬂ W] /. ”m”m T,
2 N Q— |y —
. L __ - TZTTZTT7 7 ] L S ATIIIIIY,
E Gy
Adapter Hi-Ear Adapter Adapter Fitting Adapter Fitting Adapter
CxF CxF CxM FTG x F FTG x M
[Mote (1)]
Standard Water Tube and Pipe
Thread Size [Note (2)]
Solder Pipe Shoulder-to- End-to-End End-to-Tube
Joint Thread End, S 55 LL Stop, L
v/ A 0.62 .
v/ A 0.62 1.00
7z % 0.75 . 1.25
3 W 0.62 1.06 1.12
7 1 1.00
Y 3 0.88 1.44 1.47 .
1 4 0.75 1.38 1.38 1.25
2 Y 0.62 1.22 1.25
A 1 1.00 1.81 1.91
¥/ A 0.88 1.66 1.72
7 14 0.75 1.62 1.62
1 1Y%, 1.06 2.09 2.16
1 1 1.00 1.97 2.09
1 e 0.88 1.81 1.91
1%, 2 1.12 2.38
1Y, 1Y 1.06 2.22 2.28
1Y, 11k 1.06 2.03 2.22
134 1 1.06 2.03 2.12
114 2 1.12 e 2.50
115 1% 1.06 2.22 2.41
i1 i1 1.06 2.22 2.34
11 1 1.00 . 2.25
2 2 1.12 2.53 2.75
2 1 1.12 . 2.66
24 P 1.38 3.09 3.12
3 3 1.50 3.22 3.41
4 4 1.69 3.81 4.12
6 6 2.00 5.34 5.75
8 8 2.25

GEMERAL NOTES:
(a) Dimensions are in inches.

(b) For threaded ends, see section 9.
(c) For dimensions of threaded ends, see ASME B16.15, Class 125. For sizes not listed in ASME B16.15, Class 125, refer to ASME B16.3,
Class 150. For configuration of threaded ends, see section 10. For dimensions of solder joint ends, see Table 3.

NOTES:

(1) Hi-ear fittings are designed for use with % in. maximum width strap.
(2) For size designation of fitting, see section 4.
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Table 13 Dimensions of Return Bends Table 15 Dimensions of Baseboard Tees
(Straight Sizes) (F < F x Q)
— T
7 7 ¥
’ T’ A v
’ L
* Wz
/
Return Bend Mﬁ
CxC ‘ Ss . S =
Standard Water Tube Size Center-to-Center,
[Note (1)] D Baseboard Tee
FxFxC
If:- 1.00
; 1.31 Standard Water _
f‘ 1 ;B Tube Size Laying Lengths
1, 2.00 [Note (1)] S5 S ¥
1 1
. 250 L ox Ve %1 1.12 0.81 0.56
;E 3.00 Va X Uy x 0.94 0.69 0.56
3 4.00 Y X g % 1 1.19 0.81 0.69
4 5.00 Vi X X Y 1.00 0.69 0.69
1Y, x Y% x 1Y, 1.84 0.94 0.88

GEMERAL NOTES:

(a) Dimensions are in inches.

(b) For dimensions not given in this table, see Table 3,
NOTE:

(1) For size designation of fitting, see section 4.

GENERAL NOTES:

(a) Dimensions are in inches.

(b) For dimensions not given in this table, see Table 3.
(c) For inspection tolerances, see section 8 and Table 2.
MOTE:

(1) For size designation of fittings, see section 4.

Table 14 Dimensions of Supply and Return Tees
Table 16 Dimensions of Tees

Supply and Return Tee wl-ﬁf@ﬁm

CxCxC |-I|— e el =
Standard Water , Center-to- Tee
Tube Size Laying Lengths Eir FxMxC
[Note (1)] A B D

Laying Lengths

Standard Water
1 0.81 0.81 1.00 )
3 1.09 1.09 1.31 Tube Size [Note (1)] u P S
E| E | 1
i X Sy X 1.09 1.09 1.31 Yy x 3 x VY. 0.69 1.22 0.97
Yox Yy x 1, 1.09 1.28 1.31 zﬁ Lo pee . 00
% X ¥ x Y 0.69 1.22 0.97

GENERAL NOTES:
(@) Dimensions are in inches. GENERAL NOTES:
(b) For dimensions not given in this table, see Table 3.

(c) For inspection tolerances, see section 8 and Table 2.

(a) Dimensions are in inches.
(b) For dimensions not given in this table, see Table 3.

NOTE: (c) For inspection tolerances, see section 8 and Table 2.
(1) For size designation of fittings, see section 4. NOTE:

(1) For size designation of fittings, see section 4.
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Table 17 Dimensions of Baseboard Tees Table 18 Dimensions of Flush Bushings
(Cx FxC() (FTG x ()
7 7777
1
7 | A v 227222
= —| H
A7
%‘ T Flush Bushing
H .S FTGxC
DAL
CxFxC
1 1
Standard Water _ ;;ﬁ X f’fﬂ 0.06
Tube Size Laying Lengths /e X /a 0.06
% x ¥ 0.09
Wote (1) H > Y hx Y 0.25
5 1
R R 0.59 0.97 0.59 /8% / 0.06
X %1 0.75 0.81 0.44 fa X 7s 0.19
h X X Yy 0.56 0.69 0.44 /a X /o 0.09
f Xy X, 0.44 0.56 0.44 /a X /s 0.44
Yo X e x 1Y, 0.81 0.94 0.56 L X7 0.12
T X g x 1 0.75 0.81 0.62 1% 7 0.47
/R R 0.56 0.69 0.56 1/, %1 0.09
; 1% x 17, 0.16
1% /%1 0.72 0.75 0.72 2 X 17, :
1/, X /g X 1Y, 0.88 0.94 0.88 2x 1 0.12
GENERAL NOTES: GENERAL NOTES:

(@) Dimensions are in inches.
(b) For dimensions not given in this table, see Table 3.
(c) For inspection tolerances, see section 8 and Table 2.

NOTE:
(1) For size designation of fittings, see section 4.

(a) Dimensions are in inches.
(b) For dimensions not given in this table, see Table 3.
(c) For inspection tolerances, see section 8 and Table 2.

NOTE:
(1) For size designation of fittings, see section 4.

Table 19 Dimensions of Flush Bushings (FTG X F)

-— A —

[ ddidiii

Flush Bushing

FTG xF
Standard Water Laying Length,
Tube Size [Note (1)] A
X 0.56
Yo% 3 0.81
1 x Y% 0.97
IE 1.03
1% x 1 1.16
2 x 1Y 1.41

GENERAL NOTES:

(a) Dimensions are in inches.

(b) For dimensions not given in this table, see Table 3.
(c) For inspection tolerances, see section 8 and Table 2.

MOTE:
(1) For size designation of fittings, see section 4.
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MANDATORY APPENDIX |
METRIC (SI) TABLES

Table designators with the prefix “I” correspond to
the table numbers in the body of this Standard.
There are no corresponding tables to Tables 1 and 2

in the main text; therefore, tables in this Appendix begin
with I-3.
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Table I-3 Dimensions of Solder Joint Ends

R ES S
i rﬁ’ —l AP ‘fT
N “ I % 7727
0
0
( _ _ _ | | _ _ _ - _
¥ y 77 ¥ 4
r o A ]
R ‘_| - K i
(a) Male End (FTG) (b) Female End (C)
Male End Female End

Metal Thickness

Standard Outside Diameter g Minimum
i Note (2, A YT, Inside D;amﬂter, [Note (3)] Inside
Tube Size Length, Minimum Body, Joint, Diameter
[Note (1)] Min. Max. K Min. Max. Depth, G T R of Fitting, O
Y Q.47 9.55 9.5 9.58 9.68 8.0 2.0 1.3 /.9
1;'5 12.62 12.73 11.0 12.75 12.85 9.5 2.3 1.3 10.9
1;’,—_, 15.80 15.90 14.5 15.93 16.03 12.5 2.3 1.3 13.7
3;’4 22.15 22.25 20.5 22.28 22.38 19.0 2.5 1.5 19.8
1 28.50 28.63 24.5 28.65 28.75 23.0 2.8 1.8 25.9
it 34.85 34.98 26.0 35.00 35.10 24.5 3.0 1.8 32.0
1 41.17 41.33 29.5 41.35 41.48 28.0 3.3 2.0 38.1
2 53.87 54.03 35.5 54.05 54.18 34.0 3.8 2.3 50.3
2% 66.57 66.73 39.0 66.75 66.88 37.5 4.3 2.5 62.5
3 79.27 79.43 43.5 79.45 79.58 42.0 4.8 2.8 74.7
3ty 91,97 92.13 50.0 92.15 92.28 48.5 5.1 3.0 86.9
4 104.67 104.83 56.5 104.85 104.98 55.0 5.6 3.3 99.1
5 130.07 130.23 69.0 130.25 130.38 67.5 /.1 4.3 123.7
6 155.47 155.63 82.0 155.65 155.78 /8.5 8.6 5.1 148.3
8 206.22 206.43 104.0 206.45 206.58 101.0 9.5 7.9 196.1
10 257.02 257.23 104.6 257.25 257.38 101.6 12.2 12.2 244.3
12 307.82 308.03 117.3 308.05 308.18 114.3 14.2 14.2 293.6

GENERAL NOTES:

(a) Dimensions are in millimeters.
(b) The sketches and designs of fittings are illustrative only. Dimensions herein shall govern in all cases.

NOTES:

(1) For size designation of fitting, see section 4.

(2) For ovality and gaging tolerances, see section 8.
(3) For metal thickness, see section 7.
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Table I-4 Dimensions of Elbows, Tees, and 45-deg Elbows
—| H = - H |
i [
2 o ot

= = =
A i T ]

Drain hole
0.12 minimum diameter

K

90-deg Elbow 90-deg Hi-Ear Elbow 90-deg Drain Elbow
CxC CxC CxC
[Note (1]]
Lo Lo
H ’ 1 H i J H
: I + h | H E
i 77T i T 7] F /7 Z
H, | H, | AL,
Tee Fitting Tee Hi-Ear Tee
CxCxC FTGxCxC CxCxC
[Note (1)]
— D= ~— Q1 N
|- N
i Emﬁ H
+
45-deg Elbow 90-deg Elbow 45-deg Elbow
CxC FTG x C FTGx C
Standard Laying Length Center-to-End Center-to-End
Water Tee and 90-deg Laying Length 45-deg
Tube Size 90-deg Elbow Elbow and Tee 45-deg Elbow Elbow
[Note (2)] [Note (3)], H [Note (3)], / [Note (3)], / [Note (3)], Q@
2 6.5 19.0 . .
i 8.0 22.0 5.0 15.0
7 11.0 28.5 5.0 22.0
A 14.5 38.0 6.5 30.0
1 19.0 47.0 8.0 33.5
i 22.0 51.5 11.0 39.5
135 25.5 58.0 12.5 4éy.5
2 32.0 70.5 14.5 54.0
2% 38.0 80.0 16.0
3 44.5 91.5 19.0
3 51.0 . 22.0
4 57.0 116.5 24.0
5 79.5 . 36.5
6 92.0 e 41.5
8 124.0 ce 54.0
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Table I-4 Dimensions of Elbows, Tees, and 45-deg Elbows (Cont’d)

GEMERAL NOTES:

(a) Dimensions are in millimeters.

(b) For dimensions not given in this table, see Table |-3,

NOTES:

(1) Hi-ear fittings are designed for use with 14 mm maximum width strap.
(2) For size designation of fitting, see section 4.

(3) For inspection tolerances, see section 8 and Table 2.
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Table I-5 Dimensions of Reducing
90-deg Elbows

ASME B16.18-2012

90-deg Elbow

cxcC
Stapud;;ds';::ter Laying Length [Note (2)]
[Note (1)] X F4
% Y, 6.5 8.0
Yo % e 9.5 11.0
e X, 11.0 14.5
1 x ¥, 16.0 19.0
1 x 1 12.5 19.0
1Y%, x 1 19.0 22.0
1 aciss 16.0 22.0
1Y, x Y 12.5 22.0
1Y, x 1Y, 22.0 25.5
1% x 1 19.0 25.5
1% x 3, 16.0 25.5
2 x 1% 25.5 31.5
2 x 1Y, 22.0 31.5
2 X 1 19.0 31.5
2 X ¥ 16.0 31.5
214 % 2 31.5 38.0
214 x 114 25.5 38.0
Tl vl 22.0 38.0
21 %1 19.0 38.0
3 x 214 38.0 4.5
3 X 2 31.5 bis.5
3 x 1Y% 25.5 .5
3 x 1Y, 22.0 44,5
4 %X 3 44.5 57.0
4 x 2V, 38.0 57.0
4 % 2 31.5 57.0
6 X 4 66.5 92.0
6 X 3 51.0 92.0
8 X 6 98.5 124.0

GEMERAL NOTES:

(a) Dimensions are in millimeters.

(b) For dimensions not given in this table, see Table I-3.

NOTES:

(1) For size designation of fitting, see section 4,
(2) For inspection tolerances, see section 8 and Table 2.
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Table I-6 Dimensions of Reducing Tees

ASME B16.18-2012

’
| 5
22 ;
z
4 ¥
7T AT,
Al Y
- X |=
— ? e
Tee
CxCxC
Standard Water 1 h Standard Water . h
Tube Size Laying Length [Note (2)] Tube Size Laying Length [Note (2)]
[Note (1)] X Y Z [Note (1)] X Y Z
S e _3‘-}!3 x 1 11.0 11.0 9.5 38 b S s S 16.0 16.0 22.0
Yo X s % Y 6.5 6.5 8.0 1% x Y4 x 1Y, 22.0 22.0 22.0
A A 14.5 14.5 11.0 1%, % Y x1 19.0 19.0 22.0
Yo % Yh x 9.5 9.5 11.0 1% % 1Y%, % 24 38.0 38.0 25.5
beox Yo% Y, 8.0 8.0 11.0 1% % 1Y x 2 32.0 32.0 25.5
Lr % 3 x 1, 11.0 11.0 11.0 135 x 1% x 1Y, 22.0 22.0 25.5
L B S e T 9.5 9.5 11.0 1% x 114 x 1 19.0 19.0 25.5
3% 3 %1 19.0 19.0 16.0 1 x 1% x 3, 16.0 16.0 25.5
S e 11.0 11.0 14.5 114 % 134 x 34 12.5 12.5 25.5
IR 9.5 9.5 14.5 114 x 1Y, x 14 25.5 25.5 25.5
S e 14.5 14.5 14.5 1% x 1Y, x 1Y, 22.0 22.0 25.5
ol w 11.0 11.0 14.5 1% x 1Y, x 1 19.0 19.0 25.5
e X Yh % 9.5 9.5 14.5 1Y% x 1Y, x %, 16.0 16.0 25.0
1x1xY% 25.5 25.5 19.0 1% x 1Y, x %4 12.5 12.5 25.5
1x1x1Y, 22.0 22.0 19.0 1% %1 x 1Y, 25.5 25.5 25.5
1x1x3Y, 16.0 16.0 19.0 1% x 1 x 1Y, 22.0 22.0 25.5
1x1x1Y 12.5 12.5 19.0 1% % 1 % 1 19.0 19.0 25.5
1x1x3 11.0 11.0 19.0 114 x 3, x 114 25.5 25.5 25.5
1% Y %1 19.0 19.0 19.0 1Y x 14 x 114 25.5 25,0 25.5
1 x %, x % 16.0 16.0 19.0 2 X2 X4 57.0 57.0 32.0
1x 3 x1 12.5 12.5 19.0 2 X 2x%3 44.5 44.5 32.0
1x3¥x1 19.0 19.0 19.0 2 x 2 x 2 38.0 38.0 32.0
1 x Y x 3 16.0 16.0 19.0 2 x2x 1Y% 25.5 25.5 32.0
1 x Y x 1 12.5 12.5 19.0 2 x2x1Y 22.0 22.0 32.0
1%, x 1/, x 2 32.0 32.0 22.0 2x2x1 19.0 19.0 32.0
1Y, x 1Y, x 1 25.5 25.5 22.0 2% 2%, 16.0 16.0 32.0
1%, x 1%, x 1 19.0 19.0 22.0 2 X2 x Y 12.5 12.5 32.0
1Y, x 1Y, x ¥, 16.0 16.0 22.0 2 x 1% x 2 32.0 32.0 32.0
1Y, x 1Y, x 1% 12.5 12.5 22.0 2 x 1% x 1% 25.5 25.5 32.0
1Y, x 1 x 1Y, 22.0 22.0 22.0 2 x 1Y%, x 1Y, 22.0 22.0 32.0
1, x 1 % 1 19.0 19.0 22.0 2 x 1% x1 19.0 19.0 32.0
1Y, x 1 x %, 16.0 16.0 22.0 2 x 1% x 3, 16.0 16.0 32.0
1Y, x 1 x 14 12.5 12.5 22.0 2 x 1Y x 1 12.5 12.5 32.0
1Y, x 34 x 1Y 22.0 22.0 22.0 2 x 1Y, x 2 32.0 32.0 32.0
114 % 34 w1 19.0 19.0 22.0 2 x 1Y, x 1Y% 25.5 25.5 32.0
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Table I-6 Dimensions of Reducing Tees (Cont’d)

ASME B16.18-2012

Standard Water

Laying Length [Note (2)]

Standard Water

Laying Length [Note (2)]

Tube Size Tube Size
[Note (1)] X Y Z [Note (1)] X ¥ Z

2 x 1Y, x 1Y, 22.0 22.0 32.0 3 x 2 x 1Y, 25.5 25.0 44.5
2 %x1x%2 32.0 32.0 32.0 3 x 1% %3 44.5 44.5 44.5
2 % 3 % 2 32.0 32.0 32.0 3 x 1Y, x 3 44.5 44.5 44.5
2 x %2 32.0 32.0 32.0 3 X 1Xx3 44,5 44.5 44.5
21 % 2V, % 4 57.0 57.0 38.0 3% x 3%, x 3 44.5 44.5 51.0
2%, % 234, x 3 44.5 4445 38.0 3, x 3 x 3% 51.0 51.0 51.0
2V x 2V % 2 32.0 32.0 38.0 4 X 4 X6 92.0 92.0 66.0
2% x 2% x 1Y 25.5 25.5 38.0 4 X 4 X3 44.5 44.5 57.0
2% x 2% x 1Y, 22.0 22.0 38.0 4 % 4 x 2Y, 38.0 38.0 57.0
2% x 2V, % 1 19.0 19.0 38.0 4 X 4 X 2 32.0 32.0 57.0
2V, x 214 x 3, 16.0 16.0 38.0 4 %X 4 x 1Y 25.5 25.5 57.0
214 % 214 % 1, 12.5 12.5 38.0 4 X 4 x 1Y, 22.0 22.0 57.0
214 % 2 x 214 38.0 38.0 38.0 4 %X 4 X1 19.0 19.0 57.0
21 x 2 x 2 32.0 32.0 38.0 A 16.0 16.0 57.0
21 x 2 x 1% 25.5 25.5 38.0 4 X3 X4 57.0 57.0 57.0
21 x 2 x 1Y, 22.0 22.0 38.0 4 x 3 X3 44.5 44.5 57.0
2 % 2 % 1 19.0 19.0 38.0 4 x 3 x 24 38.0 38.0 57.0
2% x 2 x ¥, 16.0 16.0 38.0 4% 3 x 2 32.0 32.0 57.0
2% x 2 x Y, 12.5 12.5 38.0 4 x 2% x 4 57.0 57.0 57.0
2 % 11, % 21, 38.0 38.0 38.0 4% 2 X4 57.0 57.0 57.0
2% x 1Y% x 2 32.0 32.0 38.0 4% 2 %3 4is.5 44.5 57.0
2Y x 1Y, x 134 25.5 25.5 38.0 4 %X 2 %2 32.0 32.0 57.0
2, x 1Y, x 21 38.0 38.0 38.0 4 % 1% x 4 57.0 57.0 57.0
2, x 1 x 214 38.0 38.0 38.0 4 x 1Y, x 4 57.0 57.0 57.0
214 % 3, x 2V, 38.0 38.0 38.0 4 X1 X4 57.0 57.0 57.0
214 % 14 x 214 38.0 38.0 38.0 5 X5 X 4 66.0 66.0 79.5
I X3 X4 57.0 57.0 44.5 5X 4 X5 79.5 79.5 79.5
3 x 3 x 2Y 38.0 38.0 44.5 65X 6 X8 124.0 124.0 98.5
I X 3I X2 32.0 32.0 44.5 b X6 X4 66.5 66.5 92.0
3 x 3 x 1Y 25.5 25.5 44,5 6 X 6 X 3 50.5 50.5 92.0
3 x3x 1Y, 22.0 22.0 44.5 6 X 6 X 2% 47.5 47.5 92.0
3Ix3I X1 19.0 19.0 44.5 6 X 6 X 2 41.5 41.5 92.0
3 x 3 x Y 16.0 16.0 4.5 6% 6 X% 1Y% 35.0 35.0 92.0
3 x 3 x Y 12.5 12.5 4.5 6 x 6 x 1Y, 32.0 32.0 92.0
3 x 2% x3 44.5 44,5 44.5 6 X 6 %1 28.5 28.5 92.0
3 x 2Y, x 21 38.0 38.0 44.5 6 X 4 X6 92.0 92.0 92.0
3 x 214 x 2 32.0 32.0 44.5 6 X 4 X 4 66.5 66.5 92.0
3 x 214 x 114 25.5 25.5 44,5 6 X3 X6 92.0 92.0 92.0
3 x 25 x 1Y, 22.0 22.0 4.5 6 x 2145 X 6 92.0 92.0 92.0
3 x 2, %x1 19.0 19.0 44.5 6 X 2 X6 92.0 92.0 92.0
I X 2 x3 44.5 44.5 44.5 BX8X6 98.5 98.5 124.0
3 x 2 x 2% 38.0 38.0 44.5 B X 8 X4 73.0 73.0 124.0
I X2 %2 32.0 32.0 44.5

31



ASME B16.18-2012

Table I-6 Dimensions of Reducing Tees (Cont’d)

GENERAL NOTES:

(a) Dimensions are in millimeters.

(b) For dimensions not given in this table, see Table |-3,
NOTES:

(1) For size designation of fitting, see section 4.

(2) For inspection tolerances, see section 8 and Table 2.
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Table I-7 Dimensions of Couplings

Ty 2 E T IITTS [ T
%m % £
& 2
Z S I s r s [ o o T,
Coupling Reducing Coupling Eccentric Coupling
CxC CxC CxC
Drain hole
—.-‘ = ‘-— Drain hole T L 3112 mtumrnum
0.12 minimum rameter
LLLLLLL o L2222 diameter - - - - /
) L _ / 7z
& e e
Drain Coupling Fitting Drain Coupling
CxC FTG x C
Straight Reducing Eccentric
Standard Laying Standard Laying Standard Laying Laying Laying
Water Length Water Length Water Length Length Length
Tube Size [Note (2)], Tube Size [Note (2)], Tube Size [Note (2)], [Note (2)], [Note (2)],
[Note (1)] M [Note (1)] N [Note (1)] W 5 B
s 1.5 Ve X Vs 8.0 3 x 14 16.0 6.5
A 1.5 1 % %, 9.5 1 x %, 17.5 6.5
s 3.0 1%, x 1 9.5 1Y, x 1 19.0 6.5 25.5
y/ 3.0 I, v 9.5 1Y, x ¥, 19.0 6.5 32.5
1 3.0 1% x 1Y, 9.5 14 » 1Y% 17.5 6.5
1%, 3.0 1% x 1 9.5 1Y % 1 17.5 6.5
1% 3.0 1Y, % 3, 11.0 2 x 1% 28.5 6.5
2 4.5 2 x 14 12.5 2 x 1Y, 24.0 6.5
2Y, 4.5 2 x 1Y, 12.5 2%, % 2 30.0
3 4.5 2 x1 12.5 3 x 214 32.0
31 6.5 2 X ¥, 12.5 3 X 2 33.5
4 6.5 2% % 2 14.5 4 % 3 51.0
5 6.5 21, x 1Y 14.5
6 6.5 214 x 1Y, 16.0
8 16.0 2V, x 1 16.0
3 x 215 16.0
3x2 16.0
4 X 3 17.5
4 x 2, 28.5
4 X 2 30.0
6 X 4 33.5
B X6 35.0
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Table I-7 Dimensions of Couplings (Cont’d)

GENERAL NOTES:

(a) Dimensions are in milimeters.

(b) For dimensions not given in this table, see Table |-3,
NOTES:

(1) For size designation of fitting, see section 4.

(2) For inspection tolerances, see section 8 and Table 2.
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Table I-9 Dimensions of Fitting Reducers

! _ PIIIIIIIIR
| e N

Table I-8 Dimensions of Caps and Plugs Yl | T T
T = = = = - - - 1 -
| |

Drain hole L S———
0.12 minimum | e - fﬂ
diameter - L .
Lug ' Fitting Reducer
\\ i / (or Bushing)
o A FTG x C
i // I I-‘-_.__.--
E ]
\ Z E\' Zhmat 2 Standard Water Tube
| Size [Note (1)] Length, L

Cap Plug Drain Cap 3 x b 17.5

Cc FTG C L o 24.0
1 1

/2 X 24.0
Standard Water Caps and Plugs, S 30.0
Tube Size Radius [Note (2)], 3 % 3 32.0
[Note (1)] E
1% ¥ 38.0
1
/i 7.2 1x Y, 38.0
Ifs 12.5 1Y, x 1 oy
v 16.0 1Y4 x 3, 41.5
. 22.0 1 1
la s 1Y, x 1% 41.5
1% x 1Y, 46.0
1
1/ 35.0 ’11}-"2 % 1 46.0
1%/ 41.5
2 . 1Y% x ¥, 46.0
: s
33 ?9+5 2 x 1Y, 54.0
1 2 x 1 54.0
3/2 92.0 2%, % 2 60.5
4 105.0 24, x 1Y, 60.5
g 130.0 2, x 1Y, 60.5
6 155.5 3 x 2{,—"3 66.5

GENERAL NOTES:

- , L 3 X2 66.5
(a) Dlmer15lun5: are in FI"II“II'I']ELIE'TS‘L 3 x 1Y, 66.5
(b) For dimensions not given in this table, see Table I-3. 4 % 3 87.5
(c) Casting of lug or square on plugs shall be optional. 4 x 2V, 87.5
NOTES: 4 X 2 &87.5
(1) For size designation of fitting, see section 4.
(2) Caps may have either flat or rounded top. GENERAL NOTES:

(a) Dimensions are in millimeters.
(b) For dimensions not given in this table, see Table I-3.

NOTE:
(1) For size designation of fitting, see section 4.
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(Straight Sizes)

-/

=

+

- |-

A

2

= [J |=

-+

Table I-10 Dimensions of Solder Joint Elbows and Tees With Pipe Thread Ends

T T T
, 1 » /LR
90-deg Elbow 90-deg Drop 90-deg Hi-Ear Elbow 90-deg Elbow
CxF Elbow C x F CxF CxM
[Note (1]]
- uu 7
)| Bt g imt
) - PP\}/ l @ o 2 l
+ )
: \ [Errrry Ll e a{}( EFFFF,
45-deg Elbow 45-deg Elbow Tee Drop Tee
CxF CxM CxCxF CxCxF
% | E ‘I
L _% Jf E‘m | f
S5 % 7 y }:Z 1 UE 7 77T l
l + + + + + +
7777 L M@@% 7 ELLLLELESS A T
-q—V—:--q—Lf"—i- -q'.ﬁh--q'.—F—h- :U'.-. .-.'U'.-
Hi-Ear Tee Tee Tee Tee
CxCxF CxFxC CxMxC CxCxM
[Note (1)]
Internal Threads [Note (3)] External Threads [Note (3)]
Center-to-End Center-to-End
Standard Water
Tube and Pipe [Note (4)] Laying Length [Note (4)] [Note (4)] Laying Length [Note (4)]
Thread Size Ell and 45-deg Ell and Tee, 45-deg Ell and 45-deg Ell and Tee, 45-deg
[Note (2)] Tee, 5 Ell, 55 Tee, V H Ell, VV Tee, P Ell, PP Tee, U H Ell, UU
e 14.5 9.5 24.0 6.5
A 17.5 17.5 11.0 8.0 4.5 27.0 20.5 8.0 8.0 4.5
4 22.0 24.0 14.5 11.0 4.5 33.5 25.5 11.0 11.0 4.5
>y 25.5 25.5 17.5 14.5 6.5 38.0 30.0 14.5 14.5 6.5
1 32.0 30.0 22.0 19.0 8.0 41.5 33.5 19.0 19.0 8.0
1Y%, 38.0 25.5 22.0 51.0 22.0
1% 41.5 28.5 25.5 55.5 25.5
2 49.0 35.0 32.0 66.5 32.0
214 63.5 41.5
3 /1.5 49.0
4 87.5 62.0
6 124.0 98.5
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Table I-10 Dimensions of Solder Joint Elbows and Tees With Pipe Thread Ends (Straight Sizes) (Cont’d)

GENERAL NOTES:

(@) Dimensions are in millimeters.

(b) For dimensions of threaded ends, see ASME B16.15. For configuration of threaded ends, see section 10. For dimensions of solder joint
ends, see Table I-3.

(¢) For dimensions of reducing tees and ells, see Table I-11.

NOTES:

(1) Hi-ear fittings are designed for use with 14 mm maximum width strap.

(2) For size designation of fitting, see section 4.

(3) For threads of threaded ends, see section 9.

(4) For inspection tolerances, see section 8 and Table 2.
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Table I-11 Dimensions of Solder Joint Elbows and Tees With Pipe Thread Ends

(Reducing Sizes)
V> Vs RV = [J |=
% W@ iz ;% 4
T + T + £ 77 T '.
s %« § iz ,% 2 s P
, 1 » /LR
90-deg Elbow 90-deg Drop 90-deg Hi-Ear Elbow 90-deg Elbow
CxF Elbow C x F CxF CxM
[Note (1]]

~ [~UU
S &N
72, PP ==

s Ny >
£ r k\ b +ff.-".-" L a{&f!f

AN
- —

W

45-deg Elbow 45-deg Elbow Tee Drop Tee
CxF CxM CxCxF CxCxF

Ja/NE B

L
w3

wirir
- T —

S U 77T
l + + + + +
1 ; i g
P £l ot W{%}- A LA
-q—V—:--q—Lf"—i- -q'.ﬁh--q'.—F—h- :U'.-. .-.'U'.-
Hi-Ear Tee Tee Tee Tee
CxCxF CxFxC CxM=xC CxCxM
[Note (1)]
External Threads
Internal Threads [Note (3)] [Note (3)]
Laying
- Length,
Laying Length [Note (4)] Center-to- iy
Standard Water Tube Center-to-End, S v H End, P [Note (4)]
and Pipe Thread Size 90-deg Tee Tee 90-deg Tee Tee Tee 90-deg 90-deg
[Note (2)] Ell C-F C-C-F C-F-C Ell C-F C-C-F C-F-C C-F-C Ell C-M Ell C-M
3,—‘(3}':3;#';33‘1,.-‘5 20.5 v 14.5 . T
L X 20.5 14.5 32.0 11.0
o % A % Y 23.5 17.5
A 24.0 17.5 35.0 14.5
P . 20.5 .. . 12.5 . . . .
Lh % 3 20.5 12.5 28.5 8.0
A A s 28.5 . . 22.0 . e e e
3,:’; x 1 28.5 22.0 43.0 19.0
S EE S e e 24.0 24.0 14.5 17.5 11.0
3 gl 24.0 14.5 36.5 11.0
3% 3 x 22.0 12.5
A 22.0 12.5
3% 15 % 3 24.0 14.5 14.5
X Y x 1 24.0 22.0 14.5 14.5 11.0
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Table I-11 Dimensions of Solder Joint Elbows and Tees With Pipe Thread Ends (Reducing Sizes) (Cont’d)

External Threads

Internal Threads [Note (3)] [Note (3)]
Laying
. Length,
Laying Length [Note (4)] Center-to- Y
Standard Water Tube Center-to-End, 5 v H _Eng, P [Note (4)]
and Pipe Thread Size 90-deg Tee Tee 90-deg Tee Tee Tee 90-deg 90-deg
[Note (2)] Ell C-F C-C-F C-F-C Ell C-F C-C-F C-F-C C-F-C Ell C-M Ell C-M
1 x 1Y, 35.0 25.5
1x1x7% 30.0 17.5
1 x ¥, 30.0 17.5 41.5 14.5
1x1x % 28.5 14.5
1x1x7% 27.0 12.5
1% % x1 32.0 30.0 22.0 19.0 19.0
1 x % x ¥ 30.0 17.5
1 x ¥, x Y 28.5 14.5
1 x 1 x1 28.5 19.0 19.0
1 x 1 28.5 14.5
1, x 1Y%, x 1 36.5 22.0
1Y, % 1 36.5 22.0
1Y, x 1Y, x 3, 33.5 17.5
I L 32.0 14.5
1Y, x 1%, x 4 30.0 12.5
1Y, x 3 x1 30.0 22.0 19.0
1Y, x 1% x 1 38.0 35.0 22.0 28.5 19.0
1Y, x 134 x ¥, 36.5 17.5
1% x 134 x 1 35.0 14.5
1Y, x 3, x 1 30.0 25.5 19.0
2 X 2 x 1% 47.5 28.5
2 %2 %1 44.5 22.0
2% 2% 43.0 17.5
2 x2xY 41.5 14.5
2V, x 2V, x ¥, 52.5 17.5

GENERAL NOTES:

(a) Dimensions are in millimeters.

(b) For dimensions of threaded ends, see ASME B16.15. For configuration of threaded ends, see section 10. For dimensions of solder joint
ends, see Table |-3.

NOTES:

(1) Hi-ear fittings are designed for use with 14 mm maximum width strap.
(2) For size designation of fitting, see section 4.

(3) For threads of threaded ends, see section 9.

(4) For inspection tolerance, see section 8 and Table 2.
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Table I-12 Dimensions of Solder Joint Adapters and Fitting Adapters With Pipe Thread Ends
(Straight and Reducing Sizes)

&

- | - L »]
55 g

- g —

- L
w,ﬂ////ﬂfﬁ 227

| | T =
=4 | |— | Ry v ———
E Y, 77
Adapter Hi-Ear Adapter Adapter Fitting Adapter Fitting Adapter
CxF CxF CxM FTG x F FTG x M
[Mote (1)]
Standard Water Tube and Pipe
Thread Size [Note (2)]
Solder Pipe Shoulder-to- End-to-End End-to-Tube
Joint Thread End, § 55 LL Stop, L
v/ 3 16.0 . .
v/ o 16.0 . 25.5
5 B 19.0 e 32.0
3 3 16.0 27.0 28.5
i 1 25.5
Y 3 22.0 36.5 37.5
1 14 18.0 35.0 35.0 32.0
2 /A 16.0 31.0 32.0
4 1 25.5 46.0 48.5
3/ Y, 22.0 42.0 43.5
A 14 19.0 41.5 41.5
1 1Y 27.0 53.0 55.0
1 1 25.5 50.0 53.0
1 o 22.0 46.0 48.5
1%/, 2 28.5 e 60.5
1Y, 1Y 27.0 56.5 58.0
1Y, 1Y, 27.0 51.5 56.5
1% 1 27.0 51,5 54,0
11 2 28.5 . 63.5
1 14 27.0 56.5 61.0
i1 1% 27.0 56.5 59.5
1 1 25.5 . 57.0
2 2 28.5 64.5 70.0
2 14 28.5 s 67.5
2L 2% 35.0 78.5 79.5
3 3 38.0 82.0 86.5
4 4 43.0 97.0 105.0
6 6 50.5 135.5 146.0
8 8 57.0

GENERAL NOTES:

(a) Dimensions are in millimeters.

(b) For threaded ends, see section 9.

(c) For dimensions of threaded ends, see ASME B16.15, Class 125. For sizes not listed in ASME B16.15, Class 125, refer to ASME B16.3,
Class 150. For configuration of threaded ends, see section 10. For dimensions of solder joint ends, see Table I-3.

NOTES:

(1) Hi-ear fittings are designed for use with 14 mm maximum width strap.

(2) For size designation of fitting, see section 4.
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Table I-13 Dimensions of Return Bends
(Straight Sizes)

Return Bend

CxC
Standard Water Tube Size Center-to-Center,
[Note (1)] D
Ve 25.5
Vs 33.5
1 47.5
154 51.0
1Y 63.5
2 /6.0
3 101.5
& 127.0

GENERAL NOTES:
(a) Dimensions are in millimeters.
(b) For dimensions not given in this table, see Table I-3,

NOTE:
(1) For size designation of fitting, see section 4.

Table I-14 Dimensions of Supply and Return Tees

|

~— ) —

Supply and Return Tee
CxCxC

Standard Water I It

Tube Size Center-to-Center,
[Note (1)] A B D

A 20.5 20.5 25.5

7 28.0 28.0 33.5

% 3 x Y 28.0 28.0 33.5

Yo X 5 x 1 28.0 32.5 33.5

GENERAL NOTES:

(a) Dimensions are in millimeters.

(b) For dimensions not given in this table, see Table I-3.
(c) For inspection tolerances, see section 8 and Table 2.

NOTE:
(1) For size designation of fittings, see section 4,
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Table I-15 Dimensions of Baseboard Tees
(F <X Fx(C

2 +
e

55

-]
=

TR
N
-ﬂ—"':—l-'

N

[ .
- E

Baseboard Tee

FxFxC
Standard Water Laying Lengths
Tube Size [Note (1)] 55 S Y
s x e x 1 28.5 20.5 14.5
Yo x Ve x Y, 24.0 17.5 14.5
Y X Yo x 1 30.0 20.5 17.5
o X Ve x Y, 25.5 17.5 17.5
0 ety e Tl 47.0 24.0 22.0
GEMERAL NOTES:
(a) Dimensions are in millimeters.
(b) For dimensions not given in this table, see Table |-3.
(c) For inspection tolerances, see section 8 and Table 2.
NOTE:
(1) For size designation of fittings, see section 4.
Table I-16 Dimensions of Tees
\ |
&i\& \ U
%ﬁh T
|=-—5—h--q— P—
Tee
FxMxC
Standard Water Laying Lengths
Tube Size [Note (1)] u P 5
s x 3, x 1 17.5 31.0 24.5
Y/ 17.5 34,0 25.5
Y % Ya x Y 17.5 31.0 24.5

GENERAL NOTES:

(a) Dimensions are in millimeters.

(b) For dimensions not given in this table, see Table I-3.
(c) For inspection tolerances, see section 8 and Table 2.

MNOTE:
(1) For size designation of fittings, see section 4.
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Table I-17 Dimensions of Baseboard Tees Table I-18 Dimensions of Flush Bushings
(CxFxQ (FTG x ()
Y
1
Z
% 2 y Gt
IRz —| |—H
.
%‘ T Flush Bushing
"H | s FTGxC
|:= = | i 2=
Standard Water Laying Length,
Baseboard Tee .
CxExC Tube Size [Note (1)] H

. Ve x Y 2.0
Standard Water Laying Lengths e % Y, 2.0
Tube Size [Note (1)] H s Vv Lk [ el 2.5
S o 6.5
Y % Y x % 15.0 24.5 15.0 f;,ﬁ X yj 2.0
Lx 3% 19.0 20.5 11.0 % %, 5.0
1 x Y x ¥ 14.5 17.5 11.0 3 % 1, 7.5
1,.-'} x 1;';3 X % 11.0 14.5 11.0 -’:,-; % 3}'_‘.-’3 11.0
#ox e w1y, 20.5 24.0 14.5 1 x %, 3.0
ox Yo %1 19.0 20.5 16.0 1% Y, 12.0
ox Yo x Y, 11.0 17.5 11.0 1Y, x 1 3.5
1 x % x1 18.0 19.0 15.0 1Y, x 1Y, 4.0
1Y, x Y% x 1Y, 22.0 24.0 22.0 2 x 1Y, 3.0

GENERAL NOTES:

(a) Dimensions are in millimeters.

(b) For dimensions not given in this table, see Table -3,
(c) For inspection tolerances, see section 8 and Table 2.

NOTE:
(1) For size designation of fittings, see section 4.

GENERAL NOTES:

(a) Dimensions are in millimeters.

(b) For dimensions not given in this table, see Table I-3.
(c) For inspection tolerances, see section 8 and Table 2.
NOTE:

(1) For size designation of fittings, see section 4.
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Table I-19 Dimensions of Flush Bushings

(FTG X F)
-.|—_,|'_'l. —
i
-
A
Flush Bushing
FTG < F
Standard Water Laying
Tube Size [Note (1)] Length, A
A A 14.0
Y X Ya 20.5
1 x 14 24.5
1Y, % 3, 26.0
1% % 1 29.5
2 x 1Y 35.5

GENERAL NOTES:

(a) Dimensions are in millimeters.

(b) For dimensions not given in this table, see Table I-3.
(c) For inspection tolerances, see section 8 and Table 2.
NOTE:

(1) For size designation of fittings, see section 4.
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MANDATORY APPENDIX I
REFERENCES

The following is a list of publications referenced in
this Standard. Unless otherwise specified, the latest edi-
tion of ASME publications shall apply. Materials manu-
factured to other editions of the referenced ASTM
standard shall be permitted to be used to manufacture
fittings meeting the requirements of this Standard as
long as the fitting manufacturer verifies the material
meets the requirements of the referenced edition

ANSI/ASME B1.20.1, Pipe Threads, General Purpose
(Inch)

ASME B16.3, Malleable Iron Threaded Fittings, Classes
150 and 300

ASME B16.15, Cast Copper Alloy Threaded Fittings,
Classes 125 and 250

Publisher: The American Society of Mechanical
Engineers (ASME), Three Park Avenue, New York,
NY 10016-5990; Order Department: 22 Law Drive,
P.O. Box 2900, Fairfield, NJ] 07007-2900

(www.asme.org)

ASTM B32-08, Solder Metal

ASTM B62-09, Composition Bronze or Ounce Metal
Castings

ASTM B88-09, Standard Specification for Seamless
Copper Water Tube

ASTM B584-09a, Copper Alloy Sand Castings for

General Applications

+H

ASTM B828-02, Standard Practice for Making Capillary
Joints by Soldering of Copper and Copper Alloy Tube
and Fittings

ASTM E29-08, Standard Practice for Using Significant
Digits in Test Data to Determine Conformance with
Specifications

Publisher: ASTM International (ASTM), 100 Barr Harbor

Drive, P.O. Box C700, West Conshohocken, PA
19428-2959 (www.astm.org)

ISO 9000:2005, Quality management systems —
Fundamentals and vocabulary’

ISO 9001:2008, Quality management systems —
Rec:_luinﬂ:rrnenfcsl

ISO 9004:2009, Managing for the sustained success of
an organization — A quality management approach'

Publisher: International Organization for
Standardization (1SO), Central Secretariat, 1, ch. de
la Voie-Creuse, Case postale 56, CH-1211 Geneve 20,
Switzerland /Suisse (www.iso.org)

MSS SP-25-2008, Standard Practice Marking System for
Valves, Fittings, Flanges and Unions

Publisher: Manufacturers Standardization Society of the
Valve and Fittings Industry, Inc. (MSS), 127 Park
Street, NE, Vienna, VA 22180 (www.mss-hg.org)

1 May also be obtained from the American National Standards
Institute (ANSI), 25 West 43rd Street, New York, NY 10036.

(12)
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NONMANDATORY APPENDIX A
STRENGTH OF SOLDER JOINTS

The maximum recommended pressure-temperature
ratings for solder joints made with copper tube and
cast copper alloy pressure fittings, using representative
commercial solders, are listed in Table A-1. These
pressure/temperature ratings are based on solder joints
made in accordance with the requirements of

ASTM BB828.

45



ASME B16.18-2012

30 (J.£65) 4:.001°T ar0qe Jo Je Sujjjaw |eualew jujol e Jey) papuswwodal si ) ‘98uel (J,£6— 01 Jp81-) 4.002— 01 4,0 24} u) saunjeiadwa) Supjiom mo| Ajawalxa Jog

Jadwal pajeauue ul agny 7 adA] Jo yidualls ayjl spaaoxa jujol Japjos ayl (11)
‘1adwa) pajeauue ul agny 7 pue y sadf] pue sadwa) umelp ul aqny W adA] jo yidualls ayl spaadxa julol Japjos ayr (O1)

'sladwa) pajeauue pue umelp Ul agny Wy pue ‘7 ‘y sadA] Jo yldualls ayl spaadxa julol Japjos ayl (&)

,._m_n_E,E PajeEauue ul aqnj y m_n;_._. pue ._mn_Em; UMEIR Ul aqnj} |y puUe mmn_a,._. J0 _._Hm:mbm aly] Spealxa .,...__u_ 1ap|0s ay] mm_u
‘A121205 Suiplag ueluRaWY ay) Aq sAoo Buizoig se pauljap ale sjelajew 2uuiol asay) (£)
"gH =2peig Aojy Z£8 WISY  (9)
'3 apein Aojly zed WISY  (9)
"6qs apelg Aoy ze9d WISY (i)
ee0 ..E 5532¥a U] JU3ajuad _um...n.___ B m:_._____,m_._ hm__u___um Aue u__u mEmﬁm____m_m JA21EM m__n_mum__n_ Ll 35N ay] ﬂ_n___._E__“_ mmmH “___u JUuzWpLU2WlYy 13y 12]EM m:_v_:._.:m_ m__.tm.m m;.— _Hmu__
‘05us apein Aojly Zzeg WISY  (T)
‘389 WLSY Jad sazis agn) Jajem piepuels (1)

*S3L0N

‘[(£) @10N @as] pakojdwa

‘310N 1Vd43INTD

‘pafojdwa sainpadoid pue sjelalew ayl Yyum Juaisisuod sSunlel ainjeladwal-ainssald

() (De£65)

4.001°T aaoqe
10 1e 3uljaw

s|eualew Sujulof

GOf 1 G6T (TT) DOR T (11) 09¢ (T1) 0Z6 1 (11) 642 (T1) ST£ Z (T1) G€£ (TT) 046 T (1T) OE% 071 087
00% 1 00¢ (TT) Ov8 1 (LT) 99¢ (TT1) 046 1 (T1) §8Z (T1) SZEZ (T1) S¥E (TT) S%0 € (11) Ot £6 002
(0T)SSZ € (0T) STE (0T) $96 (0T) OEY (0T} SLT € (0T) 09Y (0T) SZ8 £ (0T) 555 (0T) S06 ¥ (0T) 014 99 0s1
(8) S/ € (8) 9i¥ (8) S0E ¥ (8) 529 (6) S19 ¥ (6) 0/9 (6) 095 § (&) 08 (8) SET £ (8) SEO°'T qE 001 (9) gH Aoy
0Z0 1 ol OFE T 13! Ot 1 S0¢ SEL T 087 0ET OTE 0zl 0587
06T 1T 041 (TT) 045 1 (T1) 92T (TT) 089 1 (T1) O%e S¢0 7 067 565 € QL€ £6 007
(TT)oos T (TT) 51& (TT)s6 1 (TT1) 98¢ 01) 511 € (0T) 50¢€ (0T) 08 T (01) 04€ (1) S4T £ (TT) si% 99 061
(TT) 552 € (TT) SZ€ (0T) S96 € (0T) 0EW (0T} 54T € (0T) 09 (0T) sZ8 £ (0T) 955 (0T) S06 ¥ (0T) 012 ¢ 00T (g) 3 Aoy
Q98 qCT SET 1T 91 0ZC 1 S/l i1 01 GRB T 0LC 01 0S¢
(I1) 09 1 (11) 0€C (01) SIL Z (01) SOE (01) 99¢ € (01) §ZE (01) 0EL (01) S6€ (I1) 006 € (11) 505 £6 002 () dap|os
(TT) S46 T (T1) 8¢ (0T) S09 (0T) SLE (01) 064 € (0T) SO% (0T) S9€ £ (01) s8% (0T) STE ¥ (0T) SZ9 99 0s1 Auowjue—ugy
(8) 09% € (8) 00§ (6) 555 ¥ (6) 099 (6) 088 ¥ (6) S0/ (6) 088 § (&) 058 (8) O%S £ (8) 060'T |E 001 g-G6 §qs Aoy
GlT of OTE Gt e 0§ 3 £ G/ $89 98 0zl 0587
OvE 05§ 08% 0. g15 g/ 0Z9 06 589 00T £6 007 (€)(Z) 19p|0S
08t 04 0Z9 06 589 001 098 GZ1 0E0 T 051 99 061 peal-ull 05-0%
589 00t 0E6 GET 0€0 T 08T 0T T G/ S/ET 00¢ =13 00T ogus Aoy
Bd)| 1sd edd| 1sd edy 1sd ed>| I1sd Bd)| 1sd Do o |euajey Suiuiof
ZT Yysnoiyl o1 8 ysnouyy § 7 ysnolyl ¥z Z ysnoayl A1 T ysnoayy %, ‘dway
BUDIOM,

(1) S9zIS aqn) Ja)ep) PIEPUBIS 104 ‘ainssald aSen Suplop) Wnwixep

sSuijey ainjeradwa] -ainssald -y 3qel

46



ASME B16.18-2012

NONMANDATORY APPENDIX B
FITTING RATING

The rated internal working pressures of the fitting are
shown in Table 1. These values are the same as those
calculated for annealed temper ASTM B88 Type L
copper water tube. The rated internal working pressures
for annealed temper ASTM B88 Type L copper water
tube are calculated as follows:

where
25t
A D — 0.8t
D = maximum outside diameter, in. from annealed

temper ASTM B88 for Type L copper water tube
P = rated working pressure at temperature, psi
allowable stress at temperature, psi from
ASME B31.1 or ASME B31.9 for annealed tem-
per ASTM B88 Type L copper water tube
t = minimum wall thickness, in. from annealed
temper ASTM B88 for Type L copper water tube

w
|
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NONMANDATORY APPENDIX C
QUALITY SYSTEM PROGRAM

The products manufactured in accordance with this
Standard shall be produced under a quality system pro-
gram following the principles of an appropriate stan-
dard from the ISO 9000 series." A determination of the
need for registration and/or certification of the product

! The series is also available from the American National
Standards Institute (ANSI) and the American Society for Quality
(A5Q) as American National Standards that are identified by the
prefix “Q,” replacing the prefix “ISO.” Each standard of the series
is listed under References in Mandatory Appendix II.
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manufacturer’s quality system program by an indepen-
dent organization shall be the responsibility of the man-
ufacturer. The detailed documentation demonstrating
program compliance shall be available to the purchaser
at the manufacturer’s facility. A written summary
description of the program utilized by the product man-
ufacturer shall be available to the purchaser upon
request. The product manufacturer is defined as the
entity whose name, or trademark, appears on the prod-
uct in accordance with the marking or identification
requirements of this Standard.



B16 AMERICAN NATIONAL STANDARDS FOR PIPING,
PIPE FLANGES, FITTINGS, AND VALVES

Gray Iron Pipe Flanges and Flanged Fittings (Classes 25, 125, and 250) ..o vttt it v nnneerennensrononssosensonesssonss B16.1-2010
Malleable Iron Threaded Fittings: Classes 150 and 300, .. ..ottt it ettt e s aaseaneasaesesnneeennenns B16.3-2011
Gray Iron Threaded Fittings: Classes 125 and 250 . ... ittt ittt ettt te et snsas e essnnsessanasaseeenanenesnnnnss B16.4-2011
Pipe Flanges and Flanged Fittings NPS %4 Through NPS 24 Metric/Inch Standard . .. ...ttt e e e e e e e ee e eeeens B16.5-2009
Factory-Made Wrought Buttwelding Fittings. . ...t te ittt ittt ettt nsnasansnassesannsasesannesesnnnnns B16.9-2007
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