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FOREWORD

Standardization of cast and wrought press-connect pressure fittings was initiated by Subcommittee ] of the ASME B16
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P4-1998 were added to the first draft The development of the Standard was necessary to regulate thej
b joint in copper press-connect fittings. The performance test requirements of this Standard are an ifaportd
etermining the quality of the fittings.

llowing approval by the Standards Committee and the ASME Board on PTCS, approval as dn,American|
lard was given by the American National Standards Institute (ANSI) on December 21, 207 ‘with the de
. B16.51-2011.

the 2013 edition, provisions were included to recognize low-lead alloys to comply with anamendment to th
king Water Act that went into effect in January 2014. Following approval by the ASME B16 Standards Cd
poval as an American National Standard was given by ANSI on July 29, 2013 with£he'designation ASME B16
the 2018 edition, the acceptance criteria for the maximum slippage of the fitting during hydrostatic te

in response to an inquiry on the test requirements for the elastomeric§ealing components, para. 6.3 was 1
ge the durometer values from a nominal value with tolerances to,an absolute minimum value of 55 poir

tandard. The U.S. Customary tables formerly in Mandatory Appendix | were merged with the SI tables in
the tables and figures were redesignated, Mandatory Appendix I was deleted, and the cross-references wersg
rdingly. In addition, all reference standards in what was formerly Mandatory Appendix Il were updated. |
pval by the ASME B16 Standards Committee, ASME B16.51-2018 was approved by ANSI on Septembef
this 2021 edition, paras. 3.2, 6.1, and 6.3 have been#evised and the references in Mandatory Appendix I |
ted. Following approval by the ASME B16 Standards Committee, ASME B16.21-2021 was approved by
mber 12, 2021.
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CORRESPONDENCE WITH THE B16 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of concerned
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Secretary, B16 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

sirable, as demonstrated by the experience gained from the application of the Standard. Approved revisio
shed periodically.

e Committee welcomes proposals for revisions to this Standard. Such proposals should be as specific as
b the paragraph number(s), the proposed wording, and a detailed déscription of the reasons for the
ding any pertinent documentation.

pposing a Case. Cases may be issued to provide alternative rules\when justified, to permit early impleme

bdiately upon ASME approval and shall be posted on the ' ASME Committee web page.

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

ferpretations. Upon request, the B16 Standards Committee will render an interpretation of any requirem
ard. Interpretations can only be renderedin response to a written request sent to the Secretary of the B16 §
mittee.
quests for interpretation should.preferably be submitted through the online Interpretation Submittal K
is accessible at http://go.asme.org/InterpretationRequest. Upon submittal of the form, the Inquirer will 1
matic e-mail confirming receipt.
he Inquirer is unable to use the online form, he/she may e-mail the request to the Secretary of the B16 S
Mmittee at SecretaryBl6@asme.org, or mail it to the above address. The request for an interpretation shoul
inambiguous. It istfurther recommended that the Inquirer submit his/her request in the following foy

bCt: Cite the applicable paragraph number(s) and the topic of the inquiry in one or tw
on: Cite the applicable edition of the Standard for which the interpretation is being r

tion: Phrase the question as a request for an interpretation of a specific requirement su
general understanding and use, not as a request for an approval of a proprietary
situation. Please provide a condensed and precise question, composed in such a ¥
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“yes” or “no” reply is acceptable.

osed Reply(ies): Provide a proposed reply(ies) in the form of “Yes” or “No,” with explanation as needed. If
entering replies to more than one question, please number the questions and replies.

Provide the Committee with any background information that will assist the Committee in

understanding the inquiry. The Inquirer may also include any plans or drawings that are

necessary to explain the question; however, they should not contain proprietary
information.
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Requests thatare notin the format described above may be rewritten in the appropriate format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

Moreover, ASME does not act as a consultant for specific engineering problems or for the general application or
understanding of the Standard requirements. If, based on the inquiry information submitted, it is the opinion of
the Committee that the Inquirer should seek assistance, the inquiry will be returned with the recommendation
that such assistance be obtained.

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,” “
device, (I actvity.

» o«

certify,” “rate,” or “endorse” any item, construction, proprietary

Attending Committee Meetings. The B16 Standards Committee regularly holds meetings and/or telephone/copfer-
ences that are open to the public. Persons wishing to attend any meeting and/or telephone conference should eontagt the
Secretary of the B16 Standards Committee.
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ASME B16.51-2021
SUMMARY OF CHANGES
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2021 was

apprpved by the Amerlcan National Standards Institute on November 12, 2021

ASM

are ¢xplained in more detail in the "List of Changes in Record Number Order" following this Summary of

Page Location Change (Record Number)
1 3.2 (1) First sentence editorially revised
(2) Definition of wrought added«(18*106)
6.1 In subpara. (b), first sentence_revised (18-106)
6.3 Subparagraph (b) revised {18-1388)
15 Mandatory Appendix [ References updated (20-300)

. B16.51-2021 includes the following changes identified by a margin note, (21). The Record Nunibers listed below

Changes.
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number

18-106

Change

Added definition of wrought in para. 3.2, and revised the material requirements in para.

6.1(b) to allow the use of a forged, lead-free, copper alloy.

18-1388

20-300

Revised the special requirements (Z2) for compression set testing on elastomers
para. 6.3(b).

Updated references in Mandatory Appendix L.

(seals)in
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COPPER AND COPPER ALLOY PRESS-CONNECT
PRESSURE FITTINGS

1 S({OPE

THis Standard establishes requirements for cast copper
alloy}, wrought copper, and wrought copper alloy press-
connlect pressure fittings for use with hard-drawn seam-
less gopper water tube conforming to ASTM B88 for piping
systéms conveying water. The press-connect system
(tube, fitting, and joint) conforming to this Standard is
for yse at a maximum pressure of 1 380 kPa (200 psi)
over|the temperature range from 0°C to 93°C (32°F to
2009F).

THis Standard provides requirements for fittings
suitable for press-connect joining and covers the
following:

(a) terminology

(b} size designations

(c] marking

(d} material

(e] dimensions and tolerances

(f)] required installation instructions

(g) pressure-temperature ratings

(h) design qualification

2 GENERAL
21

For determining conformancé with this Standard, the
conyention for fixing significant digits where limits
(magimum and minimum Vvalues) are specified shall be
as d¢fined in ASTM E29.\This requires that an observed
or calculated value beraunded off to the nearest unitin the
last fight-hand digitused for expressing the limit. Decimal
valugs and tolerances do not imply a particular method of
meagurement

Convention

2.2 [Relévant Units

2.3 References

Codes, standards, and specifications containihg provi-
sions to the extent referenced herein constitutg require-
ments of this Standard. These referenced docurpents are
listed in Mandatory Appendix Ik

2.4 Quality Systems

Requirements relating to the product manufacturer’s
Quality System Program are described in Nonmandatory
Appendix A.

3 TERMINOLOGY
3.1.Abbreviations

The following abbreviations are used to designate the
type of fitting end as shown in Figure 3.1-1:

F = internal ASME B1.20.1 taper pipe-thiread end
(NPTI)
FTG = solder-joint fitting end made to cogper tube
outside diameter
M = external ASME B1.20.1 taper pipe-thread end
(NPTE)
P = internal press-connect joint end made to

receive copper tube diameter

3.2 Definitions

The following defines the terms used in this $tandard:

joining, press-connect: the act of joining a fittingjor piping
component to a tube by use of a tool that medhanically
compresses the wall of the fitting end over the tubing,
encasing an elastomeric seal between the matingsurfaces.

out-of-roundness: the maximum measured ¢liameter
minus the minimum measured diameter.

This Standard states values in both SI (metric) and U.S.
Customary units. These systems of units are to be
regarded separately as standard. In this Standard, the
U.S. Customary units are shown in parentheses. 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.

press Luuuct,ffl'ffl'ug. atype of piping—compotient (e.g.,
coupling, tee, elbow) used to connect tubing or other
accessories by mechanically compressing the wall of
the fitting end over the tube, using an elastomeric material
to provide a seal between the inside surface of the fitting
and the outside surface of the tube.

wrought: describing metal that is worked in solid form to
form shapes or individual parts including but not limited
to tubular shapes, bars, and forgings.

(21)
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4 SIZE

The size designations of the fittings shown in the tables
of this Standard correspond to standard water tube sizes

ethylene propylene diene monomer (EPDM) and shall
meet the minimum property and test requirements as
defined by ASTM D2000, shown in the following table:

5 MARKING

as shown in ASTM B88. The size designations of the Material EPDM
threaded ends correspond to nominal pipe sizes as Minimum durometer hardness, Shore A 55 points
shown in ASME B1.20.1. Minimum tensile strength, MPa (psi) 10 (1,450)
Fittings shall be designated by the size of the openingsin Heat resistance A25
the sequence illustrated in Figure 3.1-1. )
Compression set B35
Water resistance EA14
Low-temperature resistance F17
Each fjtting shall be permanently marked with the Tear resistance G21
manufacfurer’s name or trademark in accordance with Special requirements 71322, 73, 74

ANSI MSP SP-25. Marking on fittings less than nominal
size % orfon any fitting where it damages joining surfaces
is not required.

6 MATHRIAL

6.1 Wr(IJght Copper Alloys

(a) Fittings shall be made from copper alloy UNS No.
€10200, 12000, C12200, or C23000.

(b) Other coppers and copper alloys shall be permitted,
provided|their chemical composition contains a minimum
of 80% copper and a maximum of 16% zinc, and provided
the fittings produced from the copper alloy meet all the
mechanig¢al and corrosion-resistant properties for the end
purposeq of the fittings. For potable water applications,
fittings $hall be produced from low-lead (0.25% or
less) cogper alloys and shall meet all the mechanical
and corrgsion-resistant properties for the end purpeses
of the fitfings. The composition of the copper alloy-shall
not inhiHit joining to the tube or to other fittings.

6.2 Cast Copper Alloys

(a) Castings intended for use in‘\applications up to
204°C (490°F) shall be of a coppertalloy produced to meet
(1) [the requirements~0f/ASTM B62 UNS No.
83600, pr
(2) the chemical and-tensile requirements of ASTM
B584 UNP No. C83800.o11 C84400 and in all other respects
the requjrements,0f ASTM B62
(b) Captings inhterided for use in potable water applica-
tions up fo 93°C\(200°F) shall be low lead (0.25% or less)
and shall be

The special requirements shall be as follows:

(a) Z1 designates compliance ‘with NSF/ANSI 61

(b) Z2 designates the compression set. Elastomeric
material shall be tested ferscompression set as pef the
ASTM D2000 suffix requirements of B35 in accordance
with ASTM D395, Method B, plied, for 22 h at 125°C.
The maximum allowed compression set shall be 30%.

(c) Z3 desighates chloramine resistance, whifh is
determined by tésting for 1 008 h at 70°C (158°F)[in a
solution containing 50 ppm total chlorine, per ASTM
D6284; this shall be checked and refreshed daily. Ypon
complétion of the test, the change in volume shdll be
lesssthan 30%, and the change in durometer hardness
shall be a maximum of 6. There shall be no visual degfada-
tion of the elastomeric material.

(d) 74 designates resistance of the elastomer to copper
degradation. The test shall be conducted in accordance
with para. 14.9.1. Upon completion of the test| the
change in volume shall be less than 30%, and the
change in durometer hardness shall be a maxim of
6. There shall be no visual degradation of the elastorheric
material.

6.4 Seal Lubricant

The only seal lubricant that shall be used is that speci-
fied by the manufacturer.
7 LAYING LENGTHS

Due to widely varying manufacturing processes, njean-
ingful laying length requirements of fittings cann¢t be
established. Consult the manufacturer for these dijnen-

(1) of a copper alloy produced to meet the require-
ments of ASTM B584 UNS No. 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

6.3 Elastomers (Seals)

Elastomeric components shall be resistant to microbio-
logical attack and ozone attack and shall contain inhibitors
to prevent copper degradation. The elastomer shall be an

sions.

8 TUBE STOPS

Except for repair couplings, fittings shall be manufac-
tured with a tube stop (abutment) to limit tube insertion.
Repair couplings shall not require a tube stop. The tube
stop shall control joint length, even with an external (FTG)
end having the minimum outside diameter shown in
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Table 9.1-1. Examples of various tube stop configurations
are shown in Figure 8-1.

9 DESIGN

9.1 General

As aminimum, the fitting shall be designed to withstand
the tests specified in section 14 without leakage. The
press=connect ends shall he assembled in accordance

10.2 Threading Tolerances

NPT threads shall be checked by use of a plug or ring
gage in either standard or limit types. When gaging
internal taper threads, the plug gage shall be screwed
hand-tight into the fitting. The reference point for
gaging internal product-threads depends on the
chamfer diameter. When the internal chamfer diameter

exceeds the major diameter of the internal thread, the
reference point shall be the last thread scratch on the

with|the fitting manufacturer’s installation instructions.
The |dimensions and tolerances of the press-connect
ends shall be as shown in Table 9.1-1.

9.2 [Out-of-Roundness of Fitting End (P or FTG)

Maximum out-of-roundness of the press-connect fitting
endg, dimensions A and F, shall not exceed 1% of
the maximum corresponding diameters shown in
Table 9.1-1. The average of the maximum and
minimum diameters shall be within the dimensions
shown in Table 9.1-1.

9.3 [Inside Diameter of Fitting

THe minimum cross-sectional area of the inside
dianmeter through the fitting body shall not be less
than|the theoretical minimum area defined by diameter
O in|Table 9.1-1. The out-of-roundness condition of the
crosls-sectional area shall not exceed 10% of the
minimum diameter shown in Table 9.1-1.

Fqr reducer or adapter fittings, the smallest.end
dianjeter shall apply, provided that this diameter does
not festrict the other outlets.

9.4 (Wall Thickness

THe minimum wall thickness takenatany location of the
fitting shall not be less than shown-in Table 9.1-1.

10 THREADED ENDS

The threaded ends shalVhave right-hand nominal pipe
tapel (NPT) threads conforming to ASME B1.20.1.

10.1| Countersink or Chamfer

Al] internalMthreads shall be countersunk a distance no
less fhan7one-half the pitch of the thread, at an angle of
appiloxi : .
external threads shall be chamfered at an angle of 30
deg to 45 deg from the axis. Countersinking and cham-
fering shall be concentric with the threads. The length
of threads shall be measured to include the countersink
or chamfer.

chamfer cone. Otherwise, when the internal|chamfer
diameter does not exceed the major diametpr of the
internal thread, the reference point shall be tlhe end of
the fitting. In gaging external taper“threads,|the ring
gage shall be screwed hand-tight on the pxternal
thread. On the external thread, the ring gageg shall be
flush with the end of the thread.

Tolerance for an interfial threaded end hpving an
internal shoulder shall*be from the gage reference
point (notch) to one'turn small. Tolerance for an internally
threaded end without a shoulder and for an externally
threaded end’ shall be from one turn small to [one turn
large.

10.3 Design of Threaded Ends

The wrenching section of internally threaded ¢nds shall
be polygonal, and the wrenching section of ekternally
threaded ends shall be furnished with either| polygon
or flats, at the manufacturer’s option.

11 ALIGNMENT

The maximum allowable deviation in the angylar align-
ment of any end from the specified axis positiofn shall be
Y%, deg (1 deg total). See Figure 11-1.

12 GAGING

12.1 Preferred Gaging Method of Press-Jojnt Ends

The preferred method of gaging the diameter tplerances
for external and internal ends shall be by the usg of plain
plug and ring gages designed to hold the prodyct within
the limits established in Table 9.1-1. Gage tolerances shall
be Class ZM, as defined in ANSI B4.4M.

12.2 Optional Gaging Method of Press-Cgnnect

>

For gaging the diameter tolerance of external and
internal ends, the use of direct-reading instruments
instead of ring and plug gages as specified in para.
12.1 shall be permitted. When gaging the diameters of
external and internal ends using direct-reading instru-
ments, refer to para. 9.2.
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12.3 Standard Gaging Method of Threaded Ends

The standard method of gaging the externally and
internally threaded ends shall be in accordance with
the requirements of ASME B1.20.1.

NOTE: In gaging pipe threads, it is acceptable and common prac-
tice to rap or tap the part to ensure proper seating of the gage.
However, it is first necessary to clean both the gage and the
product threads to ensure that they are free of chips, burrs, abra-
sives, or qther foreign materials

14.2.2 Acceptance Criteria. During the first hour, the
maximum slippage of each joint shall be as specified in
Table 14.2.2-1. Once the 1-h slippage is recorded, the
maximum additional slippage shall not exceed the
distance specified in Table 14.2.2-1. During the test,
there shall be no visible leakage of the joint.

14.3 Unrestrained Hydrostatic Pressure Test at
93°C (200°F)

13 INSTALLATION INSTRUCTIONS

The mpnufacturer of press-connection fittings shall
provide Instructions for the installation of the fittings.
The instrjuctions shall provide a minimum of

(a) enfl preparation of the tube

(b) asgembly of copper tube to the fitting

(c) requirements for the tool used to form the press-
connect joint

(d) pressing procedure

Installgtion instructions shall include details to enable
assembldrs to install fittings with performance consistent
with that{demonstrated by the design qualification testing
described in section 14.

The pressure-temperature ratings are only applicable
to fittingg that are installed in accordance with the manu-
facturer’§ instructions.

14 DESIGN QUALIFICATION

14.1 Geperal

Press-fonnection fittings shall be qualified-with the
performgnce tests defined herein. The fittings-shall be
tested with both ASTM Type K and Type M hard-
drawn tiyibe, so two sets of tests are(réquired, except
for the t;termocycle test described in para. 14.9.

Manufacturers shall retain test(reports demonstrating
complianfce with this Standard. For any design change, the
performdnce tests shall be repeated.

Press ¢onnection of the test assemblies shall be done
accordirlg to the fitting manufacturer’s installation
instructions. Eachstest shall be performed on a new
test assembly.

14.2 Hydrostatic Pressure Test at 20°C (68°F)

14.3.1 Test Assembly. The test assembly shall eoftain
a press-connect fitting located between two sections of
copper tube as shown in Figure 14.2.1-1. Theé' sample|shall
notbe restrained in the test assembly. The'sample shill be
filled with water to a pressure of 4 140 kPa + 50 kPa|(600
psi + 7 psi) and held at a temperature.of93°C + 2°C (200°F
+ 5°F) for a period of 48 h.

14.3.2 Acceptance Criteria."The acceptance criferia
shall be as defined in paran14.2.2.

14.4 Static Torque-Test

14.4.1 Test Assembly. Prepare samples with a copper
press-connect coupling joining two equal lengths of lhard-
drawn copper tube. One end of the test assembly shall be
fixed and \the other end fabricated to accommodte a
moment arm, as shown in Figure 14.4.1-1. Each| test
assembly with a press-connect fitting shall have a
minimum torque applied as specified in Table 14.4.1-1.

After applying the torque, release the force and supject
the sample to a water pressure test of 2 760 kPa + 5( kPa
(400 psi = 7 psi) gage pressure for a period of 48 H at a
temperature of 20°C = 5°C (68°F + 9°F).

14.4.2 Acceptance Criteria. The press-connect fitting
shall withstand the minimum torque listeld in
Table 14.4.1-1. During the test, there shall be no
visible leakage of the joint.

14.5 Bending Test

14.5.1 Test Assembly. A test assembly shall have¢ two
1020 mm (40 in.) lengths of hard-drawn copper [tube
joined with a coupling with an internal stop.|The
sample shall be centered between supports sppced
1829 mm (6.0 ft) apart as shown in Figure 14.5.1}1. A
concentrated load shall be applied to the center of the
span at the center of the coupling. The concentiated

14.2.1 Test Assembly. The test assembly shall contain
a press-connection fitting located between two sections of
copper tube as shown in Figure 14.2.1-1. The sample shall
not be restrained in the test assembly. The sample shall be
filled with water to a pressure of 4 140 kPa + 50 kPa (600
psi+ 7 psi) atatemperature of 20°C + 5°C (68°F + 9°F) fora
period of 48 h.

Toad shall be 1 accordance with Table 14.5.1-1. A hydro-
static internal pressure of 4 140 kPa + 50 kPa (600 psi + 7
psi) shall be applied and maintained for a period of 1 hata
temperature of 20°C + 5°C (68°F + 9°F).

14.5.2 Acceptance Criteria. During the test, there shall
be no visible leakage of the joint.
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14.6 Vacuum Test

14.6.1 Test Assembly. A test assembly shall have a
press-connect fitting.

The sample shall be subjected to a vacuum of -83 kPa + 2
kPa (-24.5 in. Hg + 0.5 in. Hg) at a temperature of 20°C
5°C (68°F = 9°F). Once the vacuum is established, the
sample shall be isolated. The vacuum shall be maintained
for a period of 1 h.

14.9 Thermocycling Test

14.9.1 Test Assembly. A test assembly shall be
constructed using Type L copper tube and press-
connect fittings in accordance with Figure 14.9.1-1.
The specimen shall be installed in a test assembly that
permits the flow of oxygenated water at a pressure of
1000 kPa + 50 kPa (145 psi = 7 psi). Flow water at a
temperature of 20°C + 5°C (68°F * 9°F) through the

specimen for a ppvinr‘ of 15 min for nominal size 2

. cceptance Criteria. The maximum change 1n
vacyum shall not exceed 3.4 kPa (1.0 in. Hg) within

(14.7 psi £ 1.5 psi). The specimen shall be subjected to a
hydrpulic shock of 2 760 kPa + 200 kPa (400 psi + 29 psi)
for 1P 000 cycles at a sinusoidal pressure with a frequency
of 0.p Hz.

14.7.2 Acceptance Criteria. During the test, there shall
be np visible leakage of the joint.

14.8 Vibration Test

14i8.1 Test Assembly. A test assembly shall be fabri-
cated using five lengths of copper tube, two couplings, and
two plbows as shown in Figure 14.8.1-1. Two lengths of
tube| shall be connected with press-connect couplings.
Press-connect elbows shall join the three femaining
lengths. The sample shall be installed in a test assembly
that pubjects the system to a vibration while pressurized
to 2 Y60 kPa = 50 kPa (400 psi + 7 psi):-The test assembly
shalllbe subjected to 1 000 000 vibration cycles. A vibra-
tion gycle shall be a forward and-reverse movement of 1
mm [0.04 in.) at a frequeney of 20 Hz + 2 Hz. After the
vibration cycling, the sample shall be hydrostatically
testdd to a pressure of4¥140 kPa + 50 kPa (600 psi
7 ps]) for a period<of-30 min at a temperature of 20°C
+ 5°C (68°F = 92E).

14.8.2 Acceptance Criteria. During the test, there shall
be np visible leakage of the joint.

and smaller, and 30 min for nominal size 21/2 and
larger. Change the flow to hot water atca, temperature
of 93°C = 5°C (200°F % 9°F) for a period of 1% min for
nominal size 2 and smaller, and 30\min for|nominal
size 2%, and larger. Continue this cycling for 5000
cycles for nominal size 2 and smaller, and 25p0 cycles
for nominal size 2% and larger. The water tenjperature
in the piping shall reach the&{change in temperatyre within
a period of 2 min.

14.9.2 Acceptance Criteria.

(a) During the test, there shall be no visible lpakage of
the joint,
(b) The elastomeric material shall corfform to
para..6.3(d).

14:10 Dynamic Torque Test

14.10.1 Test Assembly. Prepare two samplgs with a
copper press-connect coupling joining two l¢ngths of
copper tube. Install one test assembly in a |[dynamic
torque test assembly that twists the tube at the|nonfixed
end, with respectto the coupling, 5 deg + 0.5 deg,jas shown
in Figure 14.10.1-1. Ata temperature of 20°C + 59C (68°F +
9°F), cycle the specimen 10 000 times (a cycle i§ twisting
one direction, reversing, and twisting in the other direc-
tion). Repeat the test with the second sample at afempera-
ture of 93°C £ 2°C (200°F £ 5°F). After completing the
twisting cycles, the samples shall be hydrogtatically
tested to a pressure of 2 760 kPa + 50 kPa (400 psi *
7 psi) for a period of 1 h at a temperature ¢f 20°C *
5°C (68°F = 9°F).

14.10.2 Acceptance Criteria. During the tgst, there
shall be no visible leakage of the joint.



https://asmenormdoc.com/api2/?name=ASME B16.51 2021.pdf

ASME B16.51-2021

Figure 3.1-1

Method of Designating Laying Lengths of Fittings and Openings of Reducing Fittings
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Figure 3.1-1
Method of Designating Laying Lengths of Fittings and Openings of Reducing Fittings (Cont’d)
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GENERAL NOTES:

PxP

(j) Suction Line P-Traps

(a) Fittings are designated by size in the following order: 1 x 2 x 3 (designated in circles above).
(b) Fitting designs and drawings are illustrative only.
(c) Number of O-rings and locations shall be specified by the manufacturer and are shown for two typical locations.
(d) Dimensions A through L shall be specified by the manufacturer.
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Figure 8-1
Tube Stops

R | O —— _O_._G _______ —
(a) Machine/Formed Stop (b) Rolled Stop (c) Staked Stop

GENERAINOTET This figure 15 for information only; the shape and number of stops shall be at the manulacturer s discretion.

Figure 11-1
Alignment

1 deg total

GENERAL NOTE: This figure is for illustration only.

Figure 14.2.1-1
Test Setup for Pressure Test

Cap Press fitting Pressure

200 mm 5 mm 200 mm =5 mm
(7.9in. +£0.2in.) (7.9in. +£0.21in.)

10
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Table 14.2.2-1 Table 14.4.1-1
Maximum Slippage Torque
Maximum Standard Water Torque,
Maximum Additional Tube Size N-m (Ib-ft)
Slippage, mm (in.), Slippage, mm (in.), % 11 (8)
Standard Water per Joint During per Joint After 1
Tube Size First Hour First Hour % 20 (15)
3
% 0.3 (0.012) 0.05 (0.002) Z 25 (18)
Y, 0.3 (0.012) 0.05 (0.002) 1 40 (29)
11 55 (41)
A 05 (0.02T) 0.05 (0.002] i T
1 0.8 (0.032) 0.05 (0.002) )
1Y, 1.0 (0.039) 0.05 (0.002) 17 70y(52)
2 100 (74)
1
1% 1.5 (0.059) 0.05 (0.002) 27 130 (96)
2 2.0 (0.079) 0.05 (0.002) f 165 (122
2Y, 2.5 (0.098) 0.1 (0.004) 3% 200 (147
3 3.0 (0.118) 0.1 (0.004) 4 240 (177
3Y, 3.5 (0.138) 0.1 (0.004)
4 4.0 (0.157) 0.1 (0.004)

Figure 14.4.3<1
Test Setup for Static Torque Test

o

Press
~— fitting

Fixed point

11
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Figure 14.5.1-1
Test Setup for Bending Test

1829 mm + 5 mm

(72.0in. £ 0.2 in.)

Press fitting

Pressure

Table 14.5.1-1
Concentrated Load

Sthndard Water Static Load,
Tube Size N-m (Ib-ft)
% 40 (9)
A 110 (25)
% 180 (40)
1 240 (53)
1Y, 310 (68)
1%, 380 (84)
2 500 (110}
2%, 6300(138)
3 770 (170)
3%, 920 (204)
4 1 090 (240)

Load

12
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Figure 14.8.1-1
Test Setup for Vibration Test

200 mm £ 5 mm
(7.9in. £ 0.2 in.)

>

200 mm-+= 5 mm

=y

Press fitting

Fixeld point

(7.9in.+£0.2in.)

1000 Mmm =5 mm

(39.4in. £ 0.2in.)

Center
wheel
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