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superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope*

1.1 This specification establishes requirements for fabri-

cated fittings intended for use with outside-diameter controlled

polyethylene pipe and tubing. These fittings are manufactured

by heat-fusion joining shape-modified polyethylene compo-

nents prepared from pipe, molded fittings, sheet, billet, or

block. Included are requirements for materials, design,

workmanship, minimum dimensions, marking, test methods,

and quality control.

1.2 Pressure rating of the fabricated-fitting design is beyond

the scope of this standard and shall be established by the fitting

manufacturer.

1.3 This specification includes requirements for both el-

evated temperature pressure-tests at the pressure rating estab-

lished by the fitting manufacturer.

1.4 The pressure-tests requirements are specified by the

fittings’ equivalent (E) DR. The EDR specified is the DR of the

piping system for which the fabricated fitting is intended to be

butt-fused.

1.5 The text of this standard references notes and footnotes

which provide explanatory material. These notes and footnotes

(excluding those in tables and figures) shall not be considered

as requirements of the standard.

1.6 Units—The values stated in inch-pound units are to be

regarded as standard. The values given in parentheses are

mathematical conversions to SI units which are provided for

information only and are not considered standard.

1.7 The following safety hazards caveat pertains only to the

test methods portion, Section 9, of this specification.. This

standard does not purport to address all of the safety concerns,

if any, associated with its use. It is the responsibility of the user

of this standard to establish appropriate safety, health, and

environmental practices and determine the applicability of

regulatory limitations prior to use.

1.8 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D1600 Terminology for Abbreviated Terms Relating to Plas-

tics (Withdrawn 2024)3

D2122 Test Method for Determining Dimensions of Ther-

moplastic Pipe and Fittings

D2513 Specification for Polyethylene (PE) Gas Pressure

Pipe, Tubing, and Fittings

D3035 Specification for Polyethylene (PE) Plastic Pipe (DR-

PR) Based on Controlled Outside Diameter

D3261 Specification for Butt Heat Fusion Polyethylene (PE)

Plastic Fittings for Polyethylene (PE) Plastic Pipe and

Tubing

F412 Terminology Relating to Plastic Piping Systems

F714 Specification for Polyethylene (PE) Plastic Pipe (DR-

PR) Based on Outside Diameter

F2619/F2619M Specification for High-Density Polyethylene

(PE) Line Pipe

F2880 Specification For Lap-Joint Type Flange Adapters for

Polyethylene Pressure Pipe in Nominal Pipe Sizes 3/4 in.

to 65 in.

F3034 Specification for Billets made by Winding Molten

Extruded Stress-Rated High Density Polyethylene

(HDPE)

2.2 Federal Standards:4

Fed. Std. No. 123 Marking for Shipment (Civil Agencies)

OPS Part 192 Title 49, Code of Federal Regulations

2.3 Military Standard:4

MIL-STD-129 Marking for Shipment and Storage

1 This specification is under the jurisdiction of ASTM Committee F17 on Plastic

Piping Systems and is the direct responsibility of Subcommittee F17.10 on Fittings.

Current edition approved July 1, 2024. Published July 2024. Originally approved

in 2002. Last previous edition approved in 2019 as F2206 – 19. DOI: 10.1520/

F2206-19R24.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or

contact ASTM Customer Service at www.astm.org/contact. For Annual Book of

ASTM Standards volume information, refer to the standard’s Document Summary

page on the ASTM website.
3 The last approved version of this historical standard is referenced on

www.astm.org.
4 DLA Document Services Building 4/D 700 Robbins Avenue Philadelphia, PA

19111-5094 http://quicksearch.dla.mil/
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2.4 ANSI/NSF Standard:5

ANSI/NSF 61 for Drinking Water System Components—

Health Effects

2.5 Plastic Pipe Institute Publications:6

TR-4 Listing of Hydrostatic Design Basis (HDB), Hydro-

static Design Stress (HDS), Strength Design Basis (SDB),

Pressure Design Basis (PDB) and Minimum Required

Strength (MRS) for Thermoplastic Materials or Pipe.

3. Terminology

3.1 Definitions are in accordance with Terminology F412

and abbreviations are in accordance with Terminology D1600,

unless otherwise specified.

3.2 Definitions:

3.2.1 butt-fusion end(s), n—the butt end(s) of the fabricated

fitting intended for field fusion by the installer.

3.2.2 billet, n—a mass formed from a single stress-rated

polyethylene compound in the approximate shape of a thick-

walled cylindrical shell. (See Specification F3034.)

3.2.3 fabricated fitting, n—a fitting constructed from manu-

factured polyethylene components or materials.

3.3 Abbreviations:

3.3.1 DIPS—ductile iron pipe size.

3.3.2 DR—dimension ratio.

3.3.3 EDR—equivalent dimension ratio. The DR of the pipe

to which the fitting is to be joined.

3.3.4 IPS—iron pipe size.

3.3.5 OD—outside diameter.

4. Classification

4.1 General—This specification establishes requirements

for fabricated fittings intended for butt-fusion joining to

polyethylene pipe.

4.1.1 Fabricated fittings intended for use in the distribution

of natural gas or other fuel gases shall also meet the require-

ments of Specification D2513.

5. Ordering Information

5.1 When ordering fittings under this specification include

the following information:

5.1.1 Polyethylene compound (material designation or trade

name).

5.1.2 Style of fitting (3 piece tee, 5 segment 90° ell, etc.).

5.1.3 Size:

5.1.3.1 Nominal size of end connections.

5.1.3.2 End configurations (for example, IPS or DIPS).

5.1.3.3 System DR.

6. Material

6.1 Polyethylene materials allowed for use in fittings pro-

duced in accordance with this specification shall be in accor-

dance with the manufacturer’s fabricated-fitting design speci-

fications. In addition:

6.1.1 Polyethylene pipe used in the production of fittings in

accordance with this specification shall meet the requirements

of Specification F714, D3035, F2619/F2619M or D2513.

6.1.2 Molded PE fittings used in the production of fabri-

cated fittings in accordance with this specification shall meet

the requirements of Specification D3261.

6.1.3 Flange adaptors used in the production of fabricated

fittings in accordance with this specification shall meet the

requirements of Specification F2880.

6.1.4 Billet used in the production of fabricated fittings in

accordance with this specification shall meet the requirements

of Specification F3034.

6.1.5 Sheet, block or plate stock used in the production of

fabricated fittings shall be produced from stress-rated polyeth-

ylene compounds listed in PPI’s TR-4.
NOTE 1—Manufacturers should use appropriate quality assurance

procedures to ensure that sheet, block and plate are free from voids,
laminations, foreign inclusions, cracks, and other injurious defects.

7. Requirements

7.1 Dimension and Tolerances—Butt-fusion ends shall be

produced from fittings or pipe conforming to Specification

D3261, or by machining billet, block, sheet, plate, or pipe to

the required dimensions.

7.1.1 Diameter—Nominal outside-diameter of the butt-

fusion end shall conform to the IPS or DIPS dimension at area

of fusion. Outer-diameter dimensions and tolerances at the area

of fusion shall be as shown in Table 1 or Table 2.

7.1.2 Wall Thickness—The minimum wall thickness of the

butt-fusion end shall be in accordance with Table 1 or Table 2

when measured in accordance with Test Method D2122.

Conditioning to standard temperature but not to standard

humidity is required.

7.1.3 Eccentricity—The wall thickness variability of the

butt-fusion end as measured and calculated in accordance with

Test Method D2122, in any diametrical cross-section of the

pipe shall not exceed 12 %.

7.1.4 Measurements—These shall be made in accordance

with Test Method D2122 for roundable pipe.

7.1.5 Laying Lengths—Laying length dimensions shall be

defined by the manufacturer.

7.1.6 Special Sizes—Where existing system conditions or

special local requirements make other diameters or dimension

ratios necessary, other sizes or dimension ratios, or both, shall

be acceptable for engineered applications when mutually

agreed upon by the customer and the manufacturer, if the fitting

is manufactured from plastic compounds meeting the material

requirements of this specification, and the fitting performs in

accordance with the requirements in this specification. For

diameters not shown in Table 1 or Table 2, the tolerance shall

be the same percentage as that shown in the corresponding

tables for the next smaller listed size. Minimum wall thickness

at the butt-fusion end for these special sizes shall not be less

5 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,

4th Floor, New York, NY 10036, http://www.ansi.org.
6 Available from Plastics Pipe Institute (PPI), 105 Decker Court, Suite 825,

Irving, TX 75062, http://www.plasticpipe.org.
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