NOTICE: This standard has either been superseded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

QH].p DESignation: F 1961 — 99 An American National Standard

Standard Specification for
Metal Mechanical Cold Flare Compression Fittings with Disc
Spring for Crosslinked Polyethylene (PEX) Tubing  *?

This standard is issued under the fixed designation F 1961; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope Insulation Materials for Testiry

1.1 This specification covers metal mechanical cold flare D 1598 Test Method for Time-To-Failure of Plastic Pipe
compression fittings with integral disc spring suitable for use _Under Constant Internal Presstire o
with four sizes of PEX tubing that meets the requirements of D 1599 TestMethod for Short-Time Hydraulic Failure Pres-
Specifications F 876 and F 877. These fittings are intended for _Sure of Plastic Pipe, Tubing, and Fittiigs _
use in 100 psi (689.5 kPa) cold and hot water distributions D 1600 Terminology for Abbreviated Terms Relating to
systems and hydronic heating systems operating at tempera-_Plastics o _ _
tures up to and including 180°F (82°C). Included are the D 2122 Test Method for Determining Dimensions of Ther-
requirements for materials, workmanship, dimensions, burst moplastic Pipe and Fittin§s
pressure, sustained pressure, excessive temperature and pre$ 18 Test Methods for Rockwell Hardness and Rockwell
sure, temperature cycling tests, and markings to be used on the _Superficial Hardness of Metallic Materials
fittings. F 412 Terminology Relating to Plastic Piping Systéms
1.2 The values stated in inch-pounds units are to be re- F 876 Specification for Crosslinked Polyethylene (PEX)
garded as the standard. The Sl values stated in parentheses areTubing® A . .
provided for information purposes. F 877 Specification for Crosslinked Polyethylene (PEX)
1.3 The following precautionary caveat pertains only to the _Plastic Hot- and Cold-Water Distribution Systéims
test method portion, Section 9, of this specificatidFhis 2.2 ASME Standards: _
standard does not purport to address all of the safety concerns, B1.20.1 Pipe Threads General Purpose (inch)
if any, associated with its use. It is the responsibility of the user B16.18 Cast Copper Alloy Solder Joint Pressure Fittings
of this standard to establish appropriate safety and health B16.22 Wrought Copper and Copper Alloy Solder Joint

practices and determine the applicability of regulatory limita- Pressure Fittings
tions prior to use. 2.3 NSF Standards: _
NSF 14 Plastic Piping Components and Related Materials
2. Referenced Documents NSF 61 Drinking Water System Components-Health Effects
2.1 ASTM Standards: 2.4 DIN Standard!®
A 666 Specification for Annealed or Cold-Worked Austen- DIN 1766.
itic Stainless Steel Sheet, Strip, Plate and FlaBar 2.5 Other Standard:* _ _
B 16 Specification for Free-Cutting Brass Rod, Bar, and MSS SP-104, Wrought Copper Solder Joint Pressure Fit-
Shapes for Use in Screw Machirtes tings

B 140/B 140M Specification for Copper-Zinc-Lead

(Leaded Red Brass or Hardware Bronze) Rod, Bar ang' Terminology

Shape$ 3.1 Definitions—Definitions are in accordance with Termi-
B 283 Specification for Copper and Copper-Alloy Die Forg- Nology F 412 and abbreviations are in accordance with Termi-
ings (Hot Pressed) nology D 1600 unless otherwise indicated.

D 618 Practice for Conditioning Plastics and Electrical

5 Annual Book of ASTM Standardgol 08.01.
1 This specification is under the jurisdiction of ASTM Committee F-17 on Plastic ~ © Annual Book of ASTM Standardgol 08.04.
Piping Systems, and is the direct responsibility of Subcommittee F17.10 on Fittings. 7 Annual Book of ASTM Standardgol 03.01.
Current edition approved April 10, 1999. Published July 1999. 8 Available from American Society of Mechanical Engineers, United Engineer-
2The cold flare compression fitting with integral disc spring is covered by aing Center, 345 E. 47th St., New York, NY 10017.
patent. Interested parties are invited to submit information regarding the identifica- ° Available from National Sanitation Foundation, P.O. Box 1468, Ann Arbor, Ml
tion of an alternative to this patented item to ASTM headquarters. Your commentg¢8106.

will receive careful consideration at a meeting of F17, which you may attend. 19 Available from Deutsches Institut Fur Normung eV. Burggrafenstrasse 4
2 Annual Book of ASTM Standardgol 01.03. Berlin 30, West Germany D-1000.
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4. Classification TABLE 2 Minimum Hydrostatic Sustained Pressure

Requirements for Fitting and PEX Tubing Assemblies A

4.1 This specification covers one class of mechanical cold

flare compression fittings suitable for use with four sizes of ~ Nominal Tubing Size,in. (mm)  Pressure Required for Test, psi (kPa)®
h . S1eES in. (mm) 180 + 4°F (82.2 * 2°C)
PEX tubing that meets the requirements of Specifications
F 876 and F 877 B aon
. Y2 (13) 195 (1344)
% and larger (16 and larger) 190 (1310)

5. Materials and Manufacture ~ —
Test duration is 1000 h.

5.1 Fittings—The fittings shall be made from one of the &The fiber stress to derive this test pressure is 770 psi (5.31 mPa) at 180°F
following metals: (82.2°C).
5.1.1 Machined Brass Fittings-Machined brass fittings
shall be made from material meeting the requirements offABLE 3 Excess?vg Temperature aqd Pressure _Requirements for
Specification B 140 copper alloy UNS C31400, Specification Fitting and PEX Tubing Assemblies
B 16 Copper alloy UNS C38500, or DIN 17660 — CuZn39Pb3.  Test Duration, n  Hydrostatic Test Pressure,  Air Bath Temperature,
5.1.2 Forged Brass Fittings-Forged brass fittings shall be . pel kaa) FCo
made from material meeting the requirements of Specification 720 min 150 min (1034) 210 + 4 (99 * 2)
B 283 Copper aIon UNS C37700, or DIN 17660-CuZn40Pb2. g;;rche fiber stress used to derive this test pressure is 595 psi (4.10 mPa) at 210°F
5.1.3 Disc Spring—The disc spring assembly consists of( )
one conical compression washer and one flat washer. Bo . .
washers shall be made from material meeting the requirements Dimensions
of Specification A 666 stainless steel UNS S30100. The flat 7.1 Dimensions and TolerancesThe dimensions and tol-
washer shall bé&- hard. The minimum hardness of the conical erances of fitting components shall be as shown in Figs. 1-3

compression washer shall be HRC 40. when measured in accordance with 9.4. Dimensions and
i properties of flat and conical compression washer components
6. Performance Requirements of disc springs shall be in accordance with Table 4.

6.1 General—All performance tests shall be performed on 7.1.1 Alignment—The maximum angular variation of any
assemblies of fittings and PEX tubing as defined in 8.3. Fitting®pening shall not exceelt°® off the true centerline axis.
and compression sleeves shall meet the material and dimen-7.1.2 Fittings with Solder Joint Ends-External dimensions
sional requirements of this standard. PEX tubing shall meet thef solder joint ends shall be in accordance with ANSI B.16.22,
requirements of Specifications F 876 and F 877. Assembly 0B16.18, or MSS SP-104.
test specimens shall be in accordance with 8.2. Use separate7.1.3 Tapered Threaded EndsFitting threads shall be
sets of assemblies for each performance test requirement. right-hand conforming to ANSI B1.20.1. They shall be taper
6.2 Hydrostatic Burst-Assemblies shall meet the mini- threads (NPT).
mum hydrostatic burst requirements shown in Table 1 when ) o
tested in accordance with 9.5. 8. Workmanship, Finish and Appearance
6.3 Hydrostatic Sustained Pressure StrengiAssemblies 8.1 The sealing surfaces of the fitting(s) shall be smooth and
shall meet the hydrostatic sustained pressure strength requirieee of foreign material. The fitting walls shall be free of
ments shown in Table 2 when tested in accordance with 9.6cracks, holes, blisters, voids, foreign inclusions or other defects
6.4 Thermocycling—Assemblies shall not leak or separate that are visible to the eye without magnification and that have
when thermocycled 1000 times between the temperatures of Gibtential to affect the wall integrity.
and 180°F (16 and 82°C) when tested in accordance with 9.7.
6.5 Excessive Temperature and Pressure Capability 9. Assembly
6.5.1 General—PEX tubing and fitting assemblies shall 9.1 Joints—Mechanical cold flare compression fittings shall
have adequate strength to accommodate short-term conditiort¥e joined to PEX tubing by the procedure of 8.2. Fittings shall
30 days, of 210°F (99°C) and 150 psi (1034 kPa). meet the dimensional tolerances of this standard. PEX tubing
6.5.2 Excessive Temperature Hydrostatic Sustainedshall meet the requirements of Specifications F 876 and F 877.
Pressure—Tubing and fittings when tested as assemblies shall 9.1.1 Solder Joints-Soldering of fitting joints shall be
not fail as defined in Test Method D 1598 in less than 720 hcompleted prior to installation of the PEX tubing. Excessive
when tested in accordance with 9.8 and the requirementseat from the soldering operation will damage the PEX tubing.

shown in Table 3. 9.2 Assembly ProcedureRefer to Fig. 4 for a cross-section
. _ _ of a fully-assembled cone union with PEX tubing and male
TABLE 1 M'”'m":J_m_ Hyd’i’ftpaé)c( ?“[)S,t St/ie”gthbﬁ*_equ'reme”ts for fitting end. To affix the mechanical cold flare compression
itting an Lbing Assembles _ fitting to PEX tubing, the procedure shall be as follows:
Nominal Tubing Size Minimum B#;i;’erf;i‘:;iat Different 9.2.1 Cut the tubing square using a cutter designed for
o) psi at 73.4°F psi at 180°F plastic tubing. Inspect thg end for burrs or foreign erris. Place
' (kPa at 23°C) (kPa at 82.2°C) the proper-size cone union assembly (female fitting) onto the
¥5 (10) 620 (4275) 275 (1896) i
Ve (13) 480 (3300) 215 (1482) assembly tool. Place the F_‘EX tuk_Jlng into the to_ol, so that _the
5% and larger (16 and larger) 475 (3275) 210 (1448) cut end _abuts the cone union. Gr!p the PEX tubing by closing
“The fiber stress to derive this test pressure is: 1900 psi (13.10 mPa) at 73.4°F the |OCkII’]g hajndle of the FOO| U.I’]tl| the tool locks. FU"Y C|QS€'
(23.0°C), and 850 psi (5.86 mPa) at 180°F (82.2°C) the compression lever. This action both presses the grip ring of
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