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The next edition of this Standard is scheduled for publication in 2018,

ASME issues wrilten replies o inguiries conceming interpretatiens of technical aspects of this
Standard. Periodically certain actions of the ASME B16& Committee may be published as Cases.
Cases and interpretations are published on the ASME Web site under the Commiltes Pages at
http:/fcstools.asme.org) as they are issued, and will e published within the next edition of the
standard,

Errata to codes and standards may be posted on the ASME Web site under the Committes Pages to
provide comections te incorrectly published items, or to correct typographical or grammatical emars
in codes and standards. Such emata shall be used on the date posted.

The Committee Pages can be found at http://cstools.asme.orgf. There is an option available to
automatically receive an e-mail notification when errata are posted to & particular code or standard,
This option can be found on the appropriate Committes Page after selecting “Errata® in the *Publication
Infarmation™ section,

ASME is the registersd trademark of The Amencan Socely of Mechanical Enginesers.

This code or standard was developed under procedures aciredited a5 meeting the oiteria Tor American National
Standands. The Standards Commiltes that appnded the code or standard was balancad to assure thal mdividuals from
compsEtan and concemed intemesis heve had an apporisity to participate, The proposed code or standand was made
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ASME does mot “approye,” *rale,” or “endorse™ any Rem, constnction, propredary device, or activity,
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itemns mentioned in this document. and does nol undenake 1o insune anyone utiizing a standard against liabdity for
infringesnent of any applcable letiers patent, nor assumes any such labikty, Users of a code or standand are expressly
advised thai determination of the valldity of any such patent rghts, and the risk of infringement of such rights, is
entirely thieir own respansibilisy.

Farticipation by federal agency representathes(s) or personis) affiliated wath industy is not to be interpreted as
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ASME pmordures and polickes, which prechudes the lssuance of interpretations by individuals.

Ma part of this document may be reproduced in any fom,
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without the prior written permission of the publisher.
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FOREWORD

Standardization of cast and wrought press-commect pressure fittings was initiated by
Subcormmittes | of the ASME Bla Commitbes in 20000 The frst draft of the Standard was based
on International Association of Flumbing and Mechanical Officials (1LAPMO)] Interim Guide
Crterla IGC 137-2000. The general requirements of ASME Bla.22-2000 and ASME Bl16.24-1998
were added to the first draft, The development of the Standard was necessary to regulate the
strength of the joint in copper press-connect fittings. The performance test requirements of this
Standard are an important aspect for determining the quality of the fittings.

Following approval by the Standards Committee and the ASME Board on FTCS, approval as
an American Mational Standard was given I'.l:,.' the Amenican MNational Standards Institute (AMS1D
on December 21, 2011 with the designation ASME B16.51-2011.

Im thiz 2013 edition, prowvisions have been meluded b FeCTHIN R by leasd .u]l-u:,.'s- fon n:_:-mpl:.-'
with the 1.5 Safe Drinking Water Act, which will be effective Januvary 2014, Following approval
by the ASME Bla Standards Committee, approval as an American Nabional Standard was given
by ANSI on July 29, 2013 with the new designation ASME B16,51-2013.

Requests for interpretation or suggestions for revision should be sent to the Secretary,
B16 Committee, The American Society of Mechanical Engineers, Twe Fark Avenue, Mew York,
MY 100 6-5990,
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CORRESPONDENCE WITH THE B16 COMMITTEE

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

Secretary, Blo Standards Committee

The American Soctety of Mechanical Engineers
Two Park Avenue

Mlew York, MY 10016-5990

As an altermative, inguiries may be submitted via email to; Secretary Bl6@asme, org,

Proposing Revisions. REevisions are made periodically to the Standard to incorporate changes
that appear necessary or desirable, as demonstrated by the expertence 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 numberis), the proposed wording, and a detailed
description of the reasons for the propesal, 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 i=s urgent, or to
FIIII,I".I':ilL‘IJ;" rules nob covered h_'!.' rx:i._*:l:ins_ pn,w:i?.il,m:-:. Cazes are effective immrdiuf:]}' upon
ASME approval and shall be posted on the ASME Committes 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 numberiz), and be wrillen as a
Chaesstion and Rzp'l_'!.- im the sarme format as existing C g ﬂt'r.lur.-:-:l::»: o Casest should also indicate
the applicable edition(s) of the Standard to which the propesed Case applies.

Interpretations. Upon request, the Blé Committes will render an interpretation of any require-
ment of the Standard. Inferpretations can only be rendersd in response to a writhen request sent
to the Secretary of the Blé 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:

Subject: Cite the applicable paragraph numben(z} and the topic of the inguiry.

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

Chruestion: 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
nok 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
Tapprove,” "certify,” "rate,” or "endorse” any ibem, construction, proprietary device, or achivity.

Attending Committee Mesetings. The Ble Standards Commitiee regularly holds meetings, which
are open to the public, Persons wishing to attend any meeting should contact the Secretary of
the Ble Standards Commitbes,

wi
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ASME B16.51-2013
SUMMARY OF CHANGES

Following approval by the ASME Blé Committee and ASME, and after public review,
ASME B16.51-2013 was approved by the American National Standards Instibute on July 29, 2013,

ASME B16.51-2013 includes the followring changes identified by a margin note, (135,

Piage Locietion Change
4 .1 ﬂ1:||.'r]'l:|.r:|i,;r.:p|'| {b) revised
0.2 Revised
wil
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ASME B16.51-2013

COPPER AND COPPER ALLOY PRESS-CONNECT
PRESSURE FITTINGS

1 SCOPE

This Standard establishes requirements for castcopper
alloy, wrought copper, and wrought copper alloy, press-
conneck pressure fttings for use with hard deawn seam-
less copper water tube conforming to ASTM BS3 for
piping systems conveying waler. The press-connect sys-
tem (fube, fitting, and joint) conforming to this Standard
ks for use al a maximum pressure of 1380 kPa (200 psi)
owver b |:I:'I'rlFH_'I.'I|:IJ11_" ramge from 0% ko 93°C {(32°F to
20°F)

Thiz Standard Fl:r|,1'..':i|.h_'5 requiremenits fisr Fil:l:ing;. qunit-
able for press-connect joining and covers the following:

fal size dd,'s:ign:ﬁ'i-::-ns

bl pressure-temperabure ratings

fc} terminology

{dl dimenstons and tolerancas

{el materials

if) design qualification

fgh requured mstallation instructions

{hih markings

2 GENERAL

2.1 Convention

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

2.2 Relevant Units

This Standard states values in both 51 (Metric) and
U5 Customary units, These systems of units are to be
regarded separately as standard. Within the text, the
U5 Customary units are shown in parentheses or in
separate tables that appear in Mandatory Appendix L
The values stated in sach 5}'.1-:|:,|,-'m are not exact q'l.'|1.|i'.-':|-
lents; therefore, it is required that each system of units
be used :in-:h'pﬂn-:]:_'nt]}' of e other. ﬂn:rm]'.!in:ing vilues
fromm the two systems constitutes nonconformance with
the Standand.

Capm gl AT s redkaral
Prowicie by HS undee e il ASUE
o2 eEciETicn 0f BT PR i s e RS

2.3 References

Codes, stamdards, and specifications, containing pro-
vigions to the extent referenced herein, constitute
requirements of this Standard. These referenced docu-
ments are listed in Mandatory Appendix 1L

2.4 Quality Systems

Requirernents relating to the product manufacturer's
Qun]it_'.-' :-1_-,-:m-m r":n:hg ramz are described in
Monmandatory Appendix A

3 TERMINOLOGY
3.1 Abbreviations

The following abbreviations are used to designate the
bype of fitting end as shown in Fig, 1:
£ = imteermal ASME B1.2001.1 taper pips- -thresd onad
(NPT}
FTG = solder-joing fitting end made to copper tube
outside diameter
external ASME B1.20.1 taper pipe-thread end
[MNFTE)
P = internal press-connect joint end made to
receive copper tube diameter

=
Il

3.2 Definitions

This paragraph defines the terms used in this
Standard.

Jeining, press-copnects the act of joining a fitting or piping
component o a tube by use of a tool that mechanically
compresses the wall of the fitting end over the tubing,
encasing an elastomeric seal between the mating
surfaces,

auft-of-ronndness: the maximum measured diameter
mbres the minkmum measured diameter,
||=r'|':‘;.-:-|:'|ru|rr"4'1 __F'r'h'l'ull.;.' a type of Flir.!'inl.: q_'-::-mp-::-nl:n'l'
[e.g., coupling, tee, elbow) used to connect tubing or
other acressorios I'.l:,.' rrw-:_'hun'imll_'r' COMpPressing 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 cutside surface of the tube,

4§ SIZE

The sizs -:]rsignul::iun:«: of the :I".il:l:'ins:»: shown n the
tables of this Standard correspond to standard water
tube size as shown in ASTM B33, Specification for
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Fig. 1 Method of Designating Laying Lengths of Fittings and Openings of Reducing Fittings

P M

L L
+ + L2 T
o] @ (o) I -
FxP FxP P
Rall Stop Staked Stop Mo Stop
C
————
@D I: @
PP PxP
Raduwsing Eceantric
(] Couplings
N
H /
o
o gl
0k g
P @
FTG =P
|di Caps: |e} 456 deg Elbows.

o2 eEciETicn 0f BT PR i s e RS Fed b R



ASME B16.51-2013

Fig. 1 Method of Designating Laying Lengths of Fittings and Openings of Reducing Fittings (Cont™d)

PxP FTG = P

ifi 90 deg Elbows, Short Radius

FTG = F

gk 90 deg Elbows, Long Radies

PaP=P
(h) Tass
J
1
E

3 | [

O (2

FxP —_—
fil Retwn Bends 11l Suction Line P-Traps.
GEMERAL MOTES:

2] Fttirgs are designated by size in the following arder: 1 % 2 8 3 (designated in circles abowe),

ol Fnting designs and deawings are illusirative anly.

Iz} Humber of O-rings and locations shall be specified by the manufacturer and is shown for e typical locations.
(] Dimencions A through L shall be specified by the manulacharer.
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ASME B16.51-2013

Seamless Copper Water Tube. The size designations of
the threaded ends correspond o nominal pipe size as
shown in ASME B1 301

Fiﬂiﬂgs- shall b= dr:-:ignal:ﬁ.i hﬂ.-' the iz of the openings
in the sequence illustrated in Fig. 1.

5 MARKING

Each fitting shall be permanently marked with the
manufacturer's name or trademark in accordance with
BSS 5P-25. Marking on fittings less than nominal size
% or on any fitting where it damages joining surfaces
b5 noet requined.

6  MATERIAL

6.1 Wrought Copper Alloys

fwd Fittings shall be made from copper UNS alloy
number CTO200, C120080, CI2200, or C2300M.

i} Cther coppers and copper alloys shall be permit-
ted, provided their chemical composition contains a
minimum of 84% copper and 2 maximum of 16% zine,
and provided the fittings produced from the copper
alloy meet all the mechanical and corrosion-resiztant
properties for the end purposes of the fittings, For pota-
ble water applications, fittings shall be produced from
bowe lead (00.25% or less) copper alkoys and shall meet
all the mechanical and corrosion-resistant properties for
the end purpases of the fittings. The composition of the
copper alloy shall naot inhibit joining to the tube or to
other fittings.

6.2 Cast Copper Alloys

fa) Castings intended for use in applications up to
24°C (A00°F) shall be of a copper alloy produced to meet
(1) the requirements of ASTM Ba2 UNS alloy
number CEIG00, or
2} the chemical and tensile requirements of
ASTM B5E4 UNS alley number CE3800 or CE4400 and
in all other respects the requirements of ASTM B62
ihi fas-i'irlgs intended for use in Fu,1|:a|'.ll|;= wiater appli-
cations up ko 93°%C (200°F) shall be low lead (0.25% or
bess) and shall be
1) af a copper alloy produced fo meet the requine
ments of ASTHM B384 UNS alloy number CE7E50 or
CRA833, or
(21 af other cast copper alloys, provided the fithings
produced meet mechanical and cormosion-resistant prop-
erties needed for potable water application

6.3 Elastomers (Seals)

Elastomeric components shall be resistant tomicrobio-
logical attack and ozone attack, and shall contain inhibi-
Eors b pn:w:nl' COpper r_:lzgrar_:lul:iun. The elasbomer shall
be an ethylene propylens diene monomer (EFDOM) and
shall ek the minimum property amil besct reguirements,
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as defined by ASTM D2000, shown in the following
table:

Mlaterial EFD

Mimimum rominal duromieter hardness, [
+5 prinks

Minimum bensile strength, MPa (psi) L §1.450)
Heal mesistanog AX
Lompresion st His
Waber resistanoe EAld
Law-temperature mesistanoe Fi17
Tear reslstanoe e |
Spacial requirements A

The special requirements shall be as follows:

fnl &1 designates compliance with NSF/SAMSI 61,

) Z designates the compression set. The maximum
compression et shall be 45% when compressed 2.62 mm
(0103 in.), # when compressed 353 mem (L139 dn),
amd 35% when compressed 533 mm (0.210 in.).

el #3 dfs&puh;'s-;hlt_:-mminf resistance that is dster-
mined by testing for 1008 h at 70°C (158°F) per
ASTM DM2B4 a solution containing 30 ppm fotal chlo-
rime; this shall be checked and refreshed daily. Upon
completion of the test, the change in volume shall be
less than 30%, and the change in durometer hardness
shall be a maximum of 6, There shall be no visual degra-
dation of the elastomeric material.

() Z4 designates resistance of the elastomer to copper
degradation. The test shall be conducted in accordance
with para, 14.9.1 of this Standard. Upon completion of
the test, thie I:I'IH:I'IE_E in volume shall be les than 300%,
and the change in durometer hardness shall be a maxi-
murm oF B There shall be no visual r]r_grar]al:iun nf the
elastomeric material.

6.4 Seal Lubricant

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

7 LAYING LENGTHS

Crue to widely varying manufacturing processes,
mraning_ﬁ:] |a}'in5'|m5+h requirements 1,1FFiI:I:inE:_-I. canmod
be established. Conmsult the manufacturer for these
dimensions,

8 TUBE 5TOPS

Except for repair couplings, fittings shall be manufac-
tured with a fube stop {abutment) to limit fube insertion.
Eepair 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
im Table 1 (Table [-1}, Exarmples of various tubse stop
J.'I.Il'lfiguﬂt:iljl'lﬂ are= shown m Fig. 2,



Table 1 Dimensions of Press-Connect Ends

ASME B16.51-2013
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L 1
- - K - = j -
- G -
)
T ¥ T
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e A Fom e - o
Y
L — ] * 1 H " ;- = i — - |
[ '._H_.-" - - -
External End, FTG R K :
- o - =
Imfernal End, P
T T T T ExtemaelEnd ntarmal Bnd 7
““““““““““ LT T T T T T T Wall Thickness Mimimum
Standard W Inside Diameter, ST =T Imside
Watar ukssge ‘lﬂm-:lzr, LE“.IH". __________ w!“-'luhm |E||'IU|T| Diameles
Tube Size  ____A____ K M. Depth, & rought ast of Fitting,
[Kate (1] Min. Maz.  [Mobe (2)]  Min.  [Woie (3)]  [Note (3] T ¢ T t o
i 1262 1273 11.2 12.75 o866 046 127 1.7 .0
P 1580 1590 16.2 15.93 074 052 127 1.7 13.2
e 2115 3215 2006 12.18 084 059 127 137 18.8
i 850 IB.43 6.6 18.65 .02 071 127 1.7 6.9
1%, 3685 34,98 2.2 35,00 112 078 127 127 31.2
14 G117 41,33 5.5 41,35 . . 130 081 178 178 37.3
s 5367 5403 35.8 54,05 . . 150 1.5 178 178 4%.3
% 66.57 6673 38.9 £6.75 . . 170 119 300 3.00 §1.5
3 7RIT 743 43.7 TR.45 . . 191 134 300 3.00 734
Y 97 9213 500 g2.15 . . 748 153 00 3.00 B5.6
4 104.67 104,83 564 104,85 . . 764 171 300 3.00 97.5

GEMERAL MOTES:

(a] Dimengions are in mflimebars,
(o} Drawings and deskgns of fittings are Mustrative onky,
() Mumber of O-rings and locations shall be specified by the manwlaciurer and is shom for Dag bypécal eations.

HOTES:

(1} For size designation of fitlings, see section 4.

L2h The distance frosn The poink of 1amgency, af the gage inside diameier o the gage Bne, chall be equal s the dnension shoen under
the codumm titled Estemal End, Minimam Length, K,
(3} The maximum inside diameter and depth of the internal end shall be at the aption of the manufacturer.
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Fig. 2 Tube Stops

(a} Machines/Formed Stop

= e = L)
g _________ -} |

ik} Rolled Stop

icl Staked Stop

GEMERAL MOTE:  This figure is for information onky: the shape and number of stops shall be at the manefacturer's discretion.

9 DESIGN

9.1 General

As a minimurn, the fitting shall be designed to with-
stand the tests :-:p-ﬁ:.il’:ird in section 14 without ]:a‘kagr.
The press-connect ends shall be assembled in accordance
weith the I':il:t'in_g manubacturer's installation instructionz.
The dimensions and tolerances of the press-connect ends
shall be as shown i Table 1 (Table 1-1).

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

Maximum out-of-roundness of the press-connect fit-
ting ends, dimensions A and F, shall not excesd 1% of the
maximum corresponding diameters shown in Table 1
iTable 1-1). The average of the maximum amd minimuom
diameters shall be within the dimensions shown in
Tahble 1 {Table [-1).

9.3 Inside Diameter of Fitting

The minimum cross-sectional area of the inside diame-
ter through the fitting body shall mot be less than the
theoretical minimum area defined by diameter O in
Table 1 (Table I-1). The cut-of-roundness condition of
the cross-sectional area shall not exceed 10% of the mini-
mum diameter shown in Table 1 (Table 1-1),

For reducer or adapter fittings, the smallest end diam-
cter shall apply, provided that this diameter does naot
restrict the other outlets,

9.4 Wall Thickness

The minimum wall thickmess taken at any location
of the fitting shall mob be less than shown in Table 1
(Table I-1}.

10 THREADED ENDS

The threaded ends shall have right-hand nominal
pipe taper (MPT) threads conforming to ASME B1.20.1.

10.1 Countersink or Chamfer

All internal threads shall be countersunk a distance
o bess than onme-half the pil‘:h af the thread, at an angh
of approximately 45 deg with the axis of the thread. All
external threads shall be chamfered at an H:I'IE,.]l.‘ b 3] r]rs
o 45 deg from the axis. Countersinking and chamfering
shall be concentric with the threads. The length of
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threads shall be measured to include the countersink or
chamter.

10.2 Threading Tolerances

MFT threads shall be checked by use of a plug or ring
gage in either standard or limit types. When gaging
intermal taper threads, the plug gage shall be screwed
hand-tight info the fitking. The reference point for gaging
intermal product-threads depends on the chamfer diame-
ter. When the intermal chamfer diameter exceeds the
major diameter of the internal thread, the reference point
shall be the last thread scratch on the chamfer cone.
(Hherwise, when the internal chamfer diameter does
not exceed the major diameter of the internal thread,
tha referencse povint shall be the end of the FiH‘i:nE,. In
gaging external taper threads, the ring gage shall be
screwed hand-tight on the external thread . On the exter-
nal thread, the ring gage shall be flush with the end of
the thread.

Tolerance for am internal threaded end having am inter-
nal shoulder shall be from the gage reference point
(notch) to one tum small. Tolerance for an imternally
threaded end without a shoulder and for an externally
threaded end shall be from one furm small b0 one furnm
Large.

10.3 Design of Threaded Ends

The wrenching section of internally threaded ends
shall be polygonal, and the wrenching section of exter-
nally threaded ends shall be furnished with sither poly-
gon or flats, at the manufacturers option,

11 ALIGNMENT

The maximurm allowable deviation in the angular
a]:ignmrnl: b any end from the sph._—i:l"iﬁ.i AXIS r.||_1si|::i|_1n
shall be ' deg (1 deg total), See Fig, 3.

12 GAGING

12.1 Preferred Gaging Method of Press-Joint Ends
Th le:t_'.rr:d method of Eag'ing the diameter tober-

ances for external and internal ends shall be by the use of

Fﬂain F]“E anid ﬁng AR dt::»:i_gm:d ten Bwisld thae |:|1'|.||:| uct

within the limits established in Table 1 (Table [-1}. Gage
toberances shall be Clags #3, as defined in ASME B2.4M.
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Fig. 3 Alignment

GEMERAL WOTE:  This figure is Tor ilusiration anly.

12.2 Optional Gaging Method of Press-Connect
Pressure Fittings

For gaging the diameter tolerance of external and
internal ends, the use of direct n;'ar_:lin_g imstruments
instead of ring and plug gages as specified in para. 12,1
shall be permitted, When gaging the diameters of exter-
nal and intermal ends u:l.'ing i et rﬂd:ing instrumends,
refer Lo para, 9.2

12.3 Standard Gaging Method of Threaded Ends

The stamdard methed of gaging the extermally and
internally threaded ends shall be in accordanice with the
requirements of ASME B1.2001.

MOTE:  Ingaging pipe threads, it is accepbable and common prac-
tice fo rap ar tap the part o ensure proper seating of the gage.
Honwvever, it is first necessary to chean both the gage and the product
threads ba ensure that they are free of chips, burrs, abrasives, or
other foreign materials.

13 INSTALLATION INSTRUCTIONS

The manufacturer of press connection fittings shall
provide instructions for the installation of the fittings.
The mstructions shall provide a minimuwm of

fal end preparation of the tube

thl assembly of copper tube to the fitting

feh requirements Foor the ol used b form the [rress-
costieck jolnt

fdl pressing procedure

[mstallation instructions shall include details to enakle
assemblers to install fittings with performance consist-
ent with that demonstrated by the design qualification
Eesting deseribisd in gection 14,
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The pressure—temperature ratings are only applicable
to fittings that are installed in accordance with the manu-
facturers instructions,

14 DESIGN QUALIFICATION
14.1 General

Press-connection fitting shall be gualified with the
Ft_‘.rl:vurman:e: teste defined hersin, The l':il:t'in_g:-: hall be
tested with both ASTM Tvpe K and Type M hard drawn
tubse, 20 two sets of tests are required, except for the
thermocycle test described in para. 149,

Manufacturers shall retain test reports demaonsirating
compliance with this Standard, For any design change,
the performance tests shall be repeated.

Press-connection of the fest assemblies shall be done
according to the fitting manufacturer’s installation
instructions. Each test <hall be prﬂ'uﬂ'm:.d Om A new best
assembly.

14.2 Hydrostatic Pressure Test at 20°C ($8°F)

14.2.1 Test Assembly. The test assembly shall con-
tain a press-connection fitting located between bwo sece
tions of copper tube as shown in Fig. 4. The zample
shall mot be restraimed in thie ot ammhl}-‘. Thi= umplr
shall be filled with water to a pressure of 4 140 kFa
£ 50 kPa (600 psi + 7 psi) at a temperature of 20°C + 5°C
[68°F = 9°F) for a pericd of 48 h,

14.2.2 Acceptance Criteria, During the first hour,
the maximumm slippage of each joint shall be as specified
in Table 2 [Table [-2). Onee the 1-h :«:HFFuEt:. i% recorded,
the maximum additional slippage after the first howr
shall not exceed the distance s-pm:il::ifd in Table 2
[Takle [-2), During the test, there shall be no visible
leakage of the joint.
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Fig. & Test Setup for Pressure Test

Cap

Press filting

Frassure

il

ey 20 mm e 200 mm — =
{78 in| 7.2in.}
Table 2 Maximum Slippage
Maaimum
Additiznal
Maximum Slippage (mm)
Standard ‘Water Slippage (mm) per joint After
Tube Size petr Jodnt &fter 1 h First Howur
Y 0.3 0.05
L 0.3 Q.05
% f.3 0.05
1 (HE.] .45
1% 1.4 4.a5
1l 1.5 0.05
2 10 005
2% 25 0.1
L 140 0.1
5 1.5 0.1
& 4.0 0.1

14.3 Unrestrained Hydrostatic Pressure Test At 93%C
(200°)

14.3.1 Test Assembly. The test assembly shall con-
kain a press-connect fitting located between two sections
of copper tube as shown in Fig. 4. The sample shall not
be restrained in the test assembly. The sample shall be
filled with water to a pressure of 4 140 kFa = 50 kT'a
(600 psi & 7 psi) and held at a temperature of 93°C 2 2°C
(200°F = 5°F} for a pericd of 48 h

14.3.2 Acceptance Criterla. The acceptance criteria
shall be as defined in para. 1422,

14.4 Static Torgque Test

14.4.1 Test Assembly, Prepare samples with a cop-
per press-connect coupling joining two equal lengths
hard drawn copper tube, One end of the test assembly
shall be fixed and the other end fabricated bo accormmo-
date a moment arm, as shown in Fig, 5, Each test assem-
bly with a press-connect fitting shall have a minimum
ko npth-d ag ﬂ'.!m;il:iq,'n:l in Table 3 (Takble 1-3).

After applving the torque, release the force and subject
e :_~.:||.11]'.l|-|_= by i weatber prressuTe biset of 2 70 kPa = 50 kP
(400 psi = 7 psi) page pressure for a period of 48 h at a
temperature of 20°C & 3°C [(p8°F £ 9°F).
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14.4.2 Acceptance Criterla. The press-connect fit-
ting shall withstand the minimum torque listed in
Table 3 (Table [-3). 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
bwo 1020 mm (40 in) lengths of (hard) copper tube
joined with a coupling with an internal stop. The sample
shall be centered belween supports spaced 1 829 mm
(6.0 ft) apart as shown in Fig, 6 A concentrated load
shall be applied to the center of the span at the center
of thie i ||.|.Fr|:ing. The concendrated load shall be in accor-
dance with Table 4 (Table 14). A hydrostatic internal
prrissure of 4 140 kPa 2 50 kPa [ Rl Fth'i + 7 F-:»:ill shall be
applied and maintained for a period of 1 h at a tempera-
bure of 20°C + 5°C (RA°F + 9°F).

14.5.2 Acceplance Criteria, During the test, there
shall be no visible keakage of the joint.

14,6 Vacuum Test

14.6.1 Test Assembly. A test assembly shall have
i Fl:n_':.:r-:_'ljnru_ﬁ:_'l: FIH::iI'IH.

The sample shall be subjected to a vacuum of
-B3kPa £ 2kPa(-245 in. of mercury £ 0.5 in. of mercury)
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Fig. 5 Test Setup for Static Torque Test

| ]
" bl
I.“'-\._ 4 .II
Fress
=+— fitting
Fixed print
Table 3 Torque
Standard ‘Waber Torquee,

Tuho Size MN:m
W 11
Ly 20
W 13
1 - 1n]
1% 5%
1% i)
¥ 1040
2% 134
¥ 165
34 2040
4 240

Fig. & Test Setup for Bending Test

1829 rmam =
(T2 in.)

— Preazura
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Table & Concentrated Load
Slandard Water Slatic Load,
Tube Sice N

¥ i)

A 110

B 1B

i 240

1 310

1% A0

) 5

4 &30

3 770

Yy 270

] 1090

at a temperature of 20°C = 5°C (68°F = %°F) Once the
vacuum 15 established, the sample shall be isolated. The
vacuum shall be maintained for a peried of 1 h.

14.6.2 Acceptance Criteria. The maximum change
in vacuum shall not exceed 3.4 kPa (1.0 in, of mercury)
within the 1-h test period.

14.7 Cyclic Pressure Test

14.7.1 Test Assembly, The test assembly shall have
a minimum of one press-connect fitting, The sample
shall be installed in a system filled with water at a
temperature of 20°C + 5°C (68°F 2 @°F) pressurized to
1001 kPa = 10 kTa (14.7 psi + 1.5 psil. The specimen shall
be subjected to a hydraulic shock of 2 7e0 kPa £ 200 kT'a
(400 psi + 29 psi) for 10 000 cvcles at a sinusoidal proce
dure with a frequency of 0.5 Hz.

14.7.2 Acceptance Criterla. [Dhuring the test, there
shall be no visible leakage of the joint.

14.8 Vibration Test

14.8.1 Test Assembly. A test assembly shall be fab-
ricated using five lengths of copper tube, two couplings,
and twao elbows as shown in Fig. 7. Two lengths of tube
shall be connected with press-connect couplings. Press-
connect elbows shall join the three remaining lengths,
The sample shall be installed im a test assembly that
subjects the system o a vibration while pressurized to
2 760 kPa = 50 kPa {400 p=i £ 7 psi}. The test assembly
shall be :l.uhiﬁ;i'rd to 1 D) Q0D wibrakion q,'i._'h:.:»:. A vibra-
tion cycle shall be a forward and reverse movement of
1 mm [{HH m.h at a Fre:qur:n{}' of M Hz + 2 He. Afber
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the vibration cyeling, the sample shall be hydrestatically
tested to a pressure of 4 140 kPa £ 50 kPa (600 psi = 7 psi)
for a period of 30 min at a emperature of 20°C £ 5°C
[68°F + 9°F).

14.8.2 Acceptance Criteria. During the test, there
shall be no visible keakage of the joint.

14.9 Thermocycling Test

14.9.1 Test Assembly. A test azsembly shall be con-
structed using Type L copper tube and press-connect
fittings i accordance with Fig. 8 The specimen shall
be installed in a test assembly that permits the flow of
oxygenated water at & pressure of 1000 ks £ 50 kPa
(145 psi = 7 psil. Flow water at a temperature of 20°C
+ 59 I:ﬁl;!-"'F + WF) l']'|n;_:-u5|'| the :l.]'.l:u:imm bor & Flt_'!ril;,ﬂ.‘l
of 153 min for nominal size 2 and smaller, and 30 min
for nominal size 2!-": and ]argu;'r. L"hangr this Flow o et
water at a temperature of 93°C £ 5°C (200°F £ 9°F} for
a period of 15 min for nominal size 2 and smaller, and
M) min for nominal size 2% and larger, Continue this
cyveling for 5 000 eycles for nominal size I and smaller,
and 2 500 cycles for nominal size 2% and larger. The
water lemperature in the piping shall reach the change
in temperature within a period of 2 min.

14.9.2 Acceptance Criberia

i} During the test, there shall be no visible leakage
of the point.

(i) The elastomeric material shall conform to
para, 6,.30d),

14,10 Dynamic Torque Test

14,101 Test Assembly. TPrepare bwo samples with
a copper press-connect coupling joining two lengths of
copper tube. Install one test assembly in a dynamic
torque kest assembly that twists the tube, at the non-
fixed emd, with respect to the coupling, £3 deg £ 0.5 deg,
az shown in Fig. 9. Ak a temperature of 20°C & 5°C
[638°F + 9°F), cvcle the specimen 100000 times (a cvele is
bwisting one direction, reversing and twisting in the
nther direction). Repeat the test with the second sample
at a temperature of 93°%C = 2°C (200°F + 5°F). After
completing the twisting cycles, the samples shall be
hydrostatically tested to a pressure of 2 760 kPa = 50 kPa
() pai £ 7 psi) for a perdod of 1 h at a temperature of
20°C + 5°C (68°F = %°F),

14.10.2 Acceptance Criteria. During the test, there
shall be o vigible lt'ai:ugg of the j|_1'|n|:.
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Fig. 7 Test Setup for Vibration Test

00 mm
(7.9 n.l Press fitting
e
200 rarm
7.9 inp
1mi !
235 in.}
Fintpad peniint
= pain Canier

wihaal

I ! I
I T T i

Fig. 8 Test Setup for Thermocycling Test
Srmall darnater 1%-2|

I 2000 pm (TTH ik i

300 mm |typical)
(1Zin) ==

B Frags fitbing

500 rrm 120 in.| 2

Large diameter (23X}

! L} - L}
120 v il
4.%iny =
[ . . i
120 mm min.
(4.7 in.) —I'-l—l-l W Frass fitting
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MANDATORY APPENDIX |
U.S. CUSTOMARY EQUIVALENTS

L5, Customary equivalents are given in Tables 1-1
through 1-4.

13
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Table I-1 Dimensions of Press-Connect Ends

. T
T PR
F
JF % ¥ i ""-H:.-ﬁ:*_i_‘._ ¥ = - 0
i - - 5 SR (e . - _ =
= M i i 4 1 [ i
----- o — v — — ] F T T T e e s F Yt P Y et o
- — I
- =¥ | 2 1
\: Fa | I l" I,“_J ‘:_-.-. 4 —_I:r;ll, .
L] 1
- - K- = j -
- & -
r
T ¥ T
i_'_!.-"x__::_._.[_._ A L —
- — 1k I T T -
i : A
f————————e— e — -} A F o o e - o
Y
C - v L ¥, e -k 3
Lhol k=7 ==
External End, FTG W
- o - =
Infternal End, P
External End Iintemal End
““““““““ St Wall Thickness Mimimum
Standard outsid M i Inside ':'*'_"“""r TTEmSITTTT oSS s inside
Walar . uksi E" Length, o lllln mum n;lml.n D bt
Tube Sige  _ Diameter, A K Maz. Depth, & raught - of Fitting,
[Note {1)] Win.  Max  [Note {2)]  Min.  [Mote (3] [Nete (3] T ! T f o
1 0,407 0501 T 0,502 0026 0018 005 005 B39
1L 0,622 0626 0.56 0.627 0029 0020 005 005 0.52
I 0,572 0876 051 0.877 0033 0023 005 005 0.75
1 1422 1137 .97 1.128 0080 0028 005 005 098
1 1372 1.377 1.03 1.378 0084 0031 005 D05 1.23
1 L6211 1637 1.16 1.628 . . 0051 0O 007 07 147
? 2411 2137 141 7128 . . 0.05¢ 0041 007 007 1.94
o 2621 1637 1.53 7,628 . . 0.067 D047 042 D2 241
3 3421 317 1.72 3,128 . . 0075  0A53 042 D2 259
aly 3621 3617 197 3.628 . . 0086 000 042 B2 137
i 8121 8137 2.2 4,128 . . 0006 00T 042 D132 134
GENERAL MOTES:

(8] Dimengions are in inches.

(h} Drawings and designs of fittings are llustrative ondy.

L) Musbers ol D-rings and kocations shall be specfied by the smpnulachaner and is shown foF Do Drpical Lecations.

MOTES:

(1} For size designation of fitlings, see section £.

(2h The distance froen the poind of tangency. at ihe gage incide diameier 1o the gage Bne, chall B2 equal to the dimensicn shawn under
the column titked External End, Minimum Length, K,

(3} The maximum inside diameter and depth of the imternal end shall be at the aption of the manufacturer.
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Table I-22 Maximum Slippage Table I-4 Concentrated Load
Maximum Standard 'Water Siatic
Additional Tube Sire Load, Th
Maximum Slippage (in} i
Standand Waber Slippage (in) per per Joint Alter I’rr. )
Tube Size Jaint After 1 hr First Hour {:: ig
L}
b 0012 P TilEF: 1 53
14 0012 002 114 68
]
e 0012 (P RilEF: .
1 0032 002 ]E-_f* :?;
1 0038 0.0z
v 2%, 138
1'% 0058 n07 3 170
7 0478 RO07 3l M4
' 0058 L0 i 0
3 0118 LG
3 0138 (i [T
& D157 [uEa{t]

Table I-3 Torque

Standard Waler Tarquse,

Tube Size Ib=h
" B

o) 15

A 18

1 2%

1% 4
1 52

2 T

i TR

3 172

i 147

4 177
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MANDATORY APPENDIX II
REFERENCES

The following is a list of publications referenced in
this Standard . Unless othereise :l.]'.!:«l_'il:i::d, this latest edi-
tion of ASME publications shall apply. Materials manu-
factured Lo other editions of the referenced ASTM
standards may be used to manufacture fittings meeting
th rt'r.lu:irt'mt:nh. af this Standard as ]I.II'IE as the l':il:t:ing
manufacturer verifies the material meets the require-
menis of the referenced edition.

ASME B1.20.1, Pipe Threads, General Purpose (Inch)
ASME B4.4M-1981 (R1994), Inspection of Workpieces

Fublisher: The American Society of Mechamical
Engineers (ASME), Two Park Avenue, Mew York,
MY 10016-5990; Order Department; 22 Law Drive,
PO, Box 2900, Fairfield, N] NFMT-2900
{www.a?.mr.urg:l

ASTM B32-08, Spedification for Solder Metal

ASTM Be2-09, Specification for Composition Bronze or
Chunce Metal Castings

ASTM BES-04, Specification for Seamless Copper
Water Tube

ASTHM B584-09, Sp-e:l:.iﬁ-ral:iun foar 'I::_r]'.lprr A]]u}' Sand
Castings for General Applications

ASTM D2000-08, Classification System for Eubber
Mroduct: in Automaotive ."Lppl:ir.:l::il.ln:«:

ASTM D284-09, Test Method for Bubber Property —
Effect of Aqueous Solutions with Available Chlorine
and Chloramine
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ASTM E250-08, Standard Practice for Using Significant
DHgits in Test Data to Determine Conformance with
Specifications

Publisher: American Society for Testing and Materials
(ASTM International), 100 Barr Harbor Drive, PO.
Box C700, West Conshohocken, PA 19428-2959
iwww.as-l‘m.ur_g]

[0 9000:2005, Quality management systems —
Fundamentals and vc_:-cahu]ar_l,-"

[50 3001:2008 /Cor 1:2009, Quality managemeant
sysbems — Requirements'

[SCr 9002009, Managing for the sustained success of
an organization — A quality management approach’

Fublisher: [Intermational Organization  for
Standardization (150 Central Secretadat, 1, ch. de
In Voie-Creuse, Case postale 56, CH-1211 Geneve 20,
Switzerland /Suisse (www.iso.org)

M55 SP-25-2008, Standard Marking Svstems for Valves,
Fittings, Flanges, and Unions

Publisher: Manufacturers Standardization Society of the
Valve and Fittings Industry (MS5), 127 Park Srewt ME,
Vienma, VA ZZ180 {www.mss-hg.org)

MNSF/ANSI 61, Drinking ¥Water System Components —
Health Effects

Publisher: Mational Sanitation Foundation {NSF
International), 789 M. Dixboro Road, Ann Arbor,
M1 48105 {www.nsf.org)

! Mlay also be abtained dromm the American Mational Standands
Institiabe (ANSIL, 25 West 43n Sheeet, Mew York, MY 100345
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NONMANDATORY APPENDIX A
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 150 9000 series.’ A determination of the
need for registration or certification of the product

' The serles is alse available from the American Mational
Seanclands Institute (ANSD and the Amercan S kly for Chaalily
[ASCH as American Mational Standards that are identified by the
prefin “CL" meplacing the prefix “1500% Each stardard of the serkis
is listed under References in Mandatory Appendix 1.

manufacturer s quality svstem program by an indepen-
dent organization, or both, shall be the responsibility of
the manufacturer. The detailed documentation demon-
strating program compliance shall be available o the
purchaser at the manufacturer’s facilitye. A writhen sum-
miarized description of the program utilized by the prod-
uct manufacturer shall be available to the purchaser
upon request, The product manutacturer is defined as
the entity whose name or trademark appears on the
|.'l:r|.'||.‘|.|.1L"|: in accordance with the ma r]i.il'lﬁ oe identifrcaton
requirements if this Standard.
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B16 AMERICAN NATIONAL STANDARDS FOR PIPING,
PIPE FLANGES, FITTINGS, AND VALVES

Gray iron Pipe Flanges and Flanged Fittings (Classes 25, 125, and 2800, ... oL e e B1&.1-2010
Mallzahle Iron Threaded Fittings: Classes 150 and B0 - e i i mmme e B1&.3-2011
Gray Iron Threaded Fittings: Classes 105 and 200 . . ottt e i e e e mmce e e Blé&.4-2011
Fipe Flanges and Flanged Fittings MPS ' Through B05 24 Metric/inch Standard. ... C ..o Lo L oo B1é.5-2013
Facbory-Made Wiought Butheelding Fings. . ... o e B1&.%-2012
Fasce-in-Face and End-to-End Dimensiand of Wahom . ... ... i iiiiiiieesiiseediiimeiiiamaaas B16. 10- 2005
Forged Filtings, Socket-Welding and Threaded . . Lo i ittt imt i it mma st aa e B16.11-2011
s Brom Theeaded Drammape P . . . o o ittt ittt et sttt s e et s o aae s omaassmmaasemanessnmasssmmane s B16.12- 2005
Ferraus Pipe Plugs, Bushings, and Locknuls With Pips Thredd . ... ettt it i s vaa s ssnaa s tmnmas s nmaansnmaass B16.14-2013
Cast Copper Blloyw Threaded P mES ... . ottt it ettt tmatat tmme s nmma s oot smnmassmnanssmmaassnmaanss B16.15-20113
Cast Coppar Alloy Solder [ainh Pres duns B . o o o oo e et e e et s e e et ima et maa s aemam et mnm e e B16.18-2012
Meatallic Gaskels for Pipe Ranges: Ring-loind, Spirat-Wound, and [&keled .. ..o i iiaaiiinaiiiioaiisioasiass B16. 202012
Nommetallic Flat Gaskets. Tor Pl FlEMES. . o i caa vt caasianaass imassrsnassosonassssanas i sasssssasioseasisisasisss Bi6.F1-20d1
Wrnught Copper and Copper Alloy Salder-loanl Precound FIIBES ... .. 0 oo iiiiimiiaiiasiiorasiiosasrioasasioniiass B16.22-2013
Cast Copper Alloy Solder |aint Drainade FIEnES: WY, o oo iiia i ieai i iimiaaioaaiiioasiissasiiinaasionaiass B16.23-2011
Cas Copper Alloy Pipe Flanges and Flanged Fiimings: Classas 15, 300, &S00, 800, 1500, and 2500 ... ... .0iioiiiiinaan. Bi6.24-2011

Butiwelling EMIS. . ..o v vvvanrivnsniinanans Joc 10@O00MA 0 00AA0 0 000aA DE 000 0 0E003 0000000000000 600000800080 o d- L S RIE
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ASME Services

ASME is committed 10 dewedaping and delivening technical infarmation, AL ASME's Customer Cane, we make every oo 0o answer your questions
and expedite your orders. Dur representatives are ready 1o assist you = the fallowing amas:

ASME Prass Member Services & Benefits Pullic Information

Codes & Standards Other A5ME Programs Self-Study Courses

Cradit Card Drders Paymen! Ingquiries Shipping Information

IMechE Publications Professional Development Subscriptions) Joumnals) Magazines
Meetings & Conferences Shart Courses Sympasia Valumes

Member Dues Status Fublications Technical Papers

How can you reach us? It's easier than ever!

There are four apfions for making inguiries® or placing orders. Simply mail, phane, f2x, or E-mail us 2nd a Customer Care represendatise will
handle your seguest.

il Lall Toil Free Fax—2Z4 hours E-Mail—24 hours

ASME Us & Canada: BOO-THE-ASME oF3-BEZ-171T7 CUSTOMETCATeE@Asnne, org
22 Law Drive, Box 2500 [300-843-2763) O73-882-5155%

Falrfigld, Mew |ersey Mexico: 95-E00-THE-ASME

Q70072500 [P5-BO0-B63-2T63)

Universal: 973-882-11&47

* Customer Came staff are not permitted 1o answer Inquiries about the techinical congent of this code or standard. information as o whether
cr not technical inguiries are issued 1o this code or standard is shown on the copyright page. All technical inquiries must be submitted in
wiiting ta the staff secretary. Addisional procedures for inquines may be listed within.
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