
Nonmetallic Materials
Part 1 — Thermoplastic

Material Specifications

ASME Standards for Nonmetallic 
Pressure Piping Systems

A N  A M E R I C A N  N A T I O N A L  S T A N D A R D

ASME NM.3.1-2022
(Revision of ASME NM.3.1-2020)



ASME NM.3.1-2022
(Revision of ASME NM.3.1-2020)

Nonmetallic Materials
Part 1 — Thermoplastic
Material Specifications

ASME Standards for Nonmetallic
Pressure Piping Systems

AN AMERICAN NATIONAL STANDARD

Two Park Avenue  •  New York, NY  •  10016 USA
x



Date of Issuance: January 20, 2023

The next edition of this Standard is scheduled for publication in 2024. This Standard will become effective 6 months after the
Date of Issuance.

This codeor standardwas developedunder procedures accredited asmeeting the criteria for AmericanNational Standards. The
standards committee that approved the code or standard was balanced to ensure that individuals from competent and
concerned interests had an opportunity to participate. The proposed code or standard was made available for public
review and comment, which provided an opportunity for additional public input from industry, academia, regulatory agencies,
and the public-at-large.

ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity. ASME does not
take any position with respect to the validity of any patent rights asserted in connection with any items mentioned in this
document, and does not undertake to insure anyone utilizing a standard against liability for infringement of any applicable
letters patent, nor does ASME assume any such liability. Users of a code or standard are expressly advised that determination of
the validity of any such patent rights, and the risk of infringement of such rights, is entirely their own responsibility.

Participation by federal agency representatives or persons affiliated with industry is not to be interpreted as government or
industry endorsement of this code or standard.

ASME accepts responsibility for only those interpretations of this document issued in accordance with the established ASME
procedures and policies, which precludes the issuance of interpretations by individuals.

The endnotes and preamble in this document (if any) are part of this American National Standard.

ASME Collective Membership Mark

“ASME” and the above ASME symbol are registered trademarks of The American Society of Mechanical Engineers.

No part of this document may be reproduced in any form,
in an electronic retrieval system or otherwise,

without the prior written permission of the publisher.

The American Society of Mechanical Engineers
Two Park Avenue, New York, NY 10016-5990

Copyright © 2023 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS

All rights reserved

The ASTM standards included within this ASME publication have been reproduced
through a license agreement with ASTM International.



CONTENTS

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vi

Committee Roster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . viii

ASTM Personnel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix

Correspondence With the NPPS Committee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x

Specifications Listed by Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xii

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xiii

Summary of Changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xvi

SD-1784 Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds and
Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds . . . . . . . . 1

SD-1785 Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

SD-2116 Specification for FEP-Fluorocarbon Molding and Extrusion Materials 21

SD-2239 Specification for Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on
Controlled Inside Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

SD-2241 Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR Series) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

SD-2464 Specification for Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

SD-2466 Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

SD-2467 Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

SD-2513 Specification for Polyethylene (PE) Gas Pressure Pipe, Tubing, and
Fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

SD-2683 Specification for Socket-Type Polyethylene Fittings for Outside
Diameter-Controlled Polyethylene Pipe and Tubing . . . . . . . . . 89

SD-2737 Specification for Polyethylene (PE) Plastic Tubing . . . . . . . . . . . . . 97

SD-2846/SD-2846M Specification forChlorinatedPoly(Vinyl Chloride) (CPVC)PlasticHot-
and Cold-Water Distribution Systems . . . . . . . . . . . . . . . . . . . . 105

SD-3035 Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on
Controlled Outside Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

SD-3222 Specification for Unmodified Poly(Vinylidene Fluoride) (PVDF)
Molding Extrusion and Coating Materials . . . . . . . . . . . . . . . . . 129

SD-3261 Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings
for Polyethylene (PE) Plastic Pipe and Tubing . . . . . . . . . . . . . . 135

SD-3307 Specification for Perfluoroalkoxy (PFA)-FluorocarbonResinMolding
and Extrusion Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

SD-3350 Specification for Polyethylene Plastics Pipe and Fittings Materials 151
SD-4101 Specification for Polypropylene Injection and Extrusion Materials 159

iii



SD-4894 Specification for Polytetrafluoroethylene (PTFE) Granular Molding
and Ram Extrusion Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . 179

SD-4895 Specification for Polytetrafluoroethylene (PTFE) Resin Produced
From Dispersion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

SD-4976 Specification for Polyethylene Plastics Molding and Extrusion
Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

SD-5575 Classification System for Copolymers of Vinylidene Fluoride (VDF)
With Other Fluorinated Monomers . . . . . . . . . . . . . . . . . . . . . . 221

SD-6779 Classification System for and Basis of Specification for Polyamide
Molding and Extrusion Materials (PA) . . . . . . . . . . . . . . . . . . . . 235

SF-437 Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe Fittings, Schedule 80 . . . . . . . . . . . . . . . . . . . . . . . . 251

SF-438 Specification for Socket-Type Chlorinated Poly(Vinyl Chloride)
(CPVC) Plastic Pipe Fittings, Schedule 40 . . . . . . . . . . . . . . . . . . 257

SF-439 Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic
Pipe Fittings, Schedule 80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265

SF-441/SF-441M Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic
Pipe, Schedules 40 and 80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273

SF-442/SF-442M Specification forChlorinatedPoly(VinylChloride) (CPVC)PlasticPipe
(SDR-PR) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

SF-714 Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on
Outside Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293

SF-1055 Specification forElectrofusionTypePolyethyleneFittings forOutside
Diameter Controlled Polyethylene and Crosslinked Polyethylene
(PEX) Pipe and Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305

SF-1483 Specification for Oriented Poly(Vinyl Chloride), PVCO, Pressure Pipe 321
SF-1673 Specification for Polyvinylidene Fluoride (PVDF) Corrosive Waste

Drainage Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329
SF-1733 Specification for Butt Heat Fusion Polyamide (PA) Plastic Fitting for

Polyamide (PA) Plastic Pipe and Tubing . . . . . . . . . . . . . . . . . . 337
SF-1924 Specification for Plastic Mechanical Fittings for Use on Outside

Diameter Controlled Polyethylene Gas Distribution Pipe and
Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345

SF-1970 Specification for Special Engineered Fittings, Appurtenances or
Valves for Use in Poly (Vinyl Chloride) (PVC) or Chlorinated Poly
(Vinyl Chloride) (CPVC) Systems . . . . . . . . . . . . . . . . . . . . . . . . 351

SF-2145 Specification for Polyamide 11 (PA 11) and Polyamide 12 (PA12)
Mechanical Fittings for Use on Outside Diameter Controlled
Polyamide 11 and Polyamide 12 Pipe and Tubing . . . . . . . . . . . 359

SF-2206 Specification for Fabricated Fittings of Butt-Fused Polyethylene (PE) 365
SF-2389 Specification for Pressure-Rated Polypropylene (PP) Piping Systems 371
SF-2600 Specification for Electrofusion Type Polyamide-11 Fittings for

Outside Diameter Controlled Polyamide-11 Pipe and Tubing . . 383
SF-2619/SF-2619M Specification for High-Density Polyethylene (PE) Line Pipe . . . . . . 395
SF-2623 Specification for Polyethylene of Raised Temperature (PE-RT)

Systems for Non-Potable Water Applications . . . . . . . . . . . . . . . 411
SF-2767 Specification for Electrofusion Type Polyamide-12 Fittings for

Outside Diameter Controlled Polyamide-12 Pipe and Tubing for
Gas Distribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 423

iv



SF-2769 Specification forPolyethyleneofRaisedTemperature (PE-RT)Plastic
Hot and Cold-Water Tubing and Distribution Systems . . . . . . . . 435

SF-2785 Specification for Polyamide 12 Gas Pressure Pipe, Tubing, and
Fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447

SF-2788/SF-2788M Specification for Metric and Inch-Sized Crosslinked Polyethylene
(PEX) Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 461

SF-2818 Specification for Crosslinked Polyethylene (PEX) Material Gas
Pressure Pipe and Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475

SF-2829/SF-2829M Specification for Metric- and Inch-Sized Fittings for Crosslinked
Polyethylene (PEX) Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483

SF-2880 Specification for Lap-Joint Type Flange Adapters for Polyethylene
Pressure Pipe in Nominal Pipe Sizes 3∕4 in. to 65 in. . . . . . . . . 491

SF-2905/SF-2905M Specification forCrosslinkedPolyethylene (PEX)LinePipe forOil and
Gas Producing Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . 501

SF-2929 Specification for Crosslinked Polyethylene (PEX) Tubing of 0.070 in.
Wall and Fittings for Radiant Heating Systems Up to 75 psig . . 513

SF-2945 Specification for Polyamide 11 Gas Pressure Pipe, Tubing, and
Fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 525

SF-3524/SF-3524M Specification for Polyamide-12 (PA12) Line Pipe . . . . . . . . . . . . . . 543

Mandatory Appendices
I Standard Units for Use in Equations . . . . . . . . . . . . . . . . . . . . . . . . . 553

II Guidelines on Acceptable ASTM Editions . . . . . . . . . . . . . . . . . . . . . . 554
III Guidelines on Multiple Marking of Materials . . . . . . . . . . . . . . . . . . . 560
IV Guideline on the Approval of New Materials . . . . . . . . . . . . . . . . . . . 561

Tables
I-1 Standard Units for Use in Equations . . . . . . . . . . . . . . . . . . . . . . . . . 553
II-1 Acceptable ASTM Editions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 555

v



FOREWORD

In 2011, The American Society of Mechanical Engineers (ASME) established the Committee on Nonmetallic Pressure
Piping Systems (NPPS) to develop standards for the construction of nonmetallic pressure piping systems. This Commit-
tee’s goalwas to specify construction* requirements for nonmetallic piping andpiping products; such requirementswere
not adequately defined in existing standards.
Prior to the development of theASMEStandards forNonmetallic PressurePiping Systems, nonmetallic pressurepiping

requirements were contained within several existing standards. The nonmetallic piping requirements of the ASME B31
Code for PressurePiping varied across Sections,with someSections having no requirements for nonmetallic components
at all. Other standards and codes, such as ASME RTP-1 and the ASME Boiler and Pressure Vessel Code (BPVC), Section X,
included requirements for reinforced thermoset plastic (RTP) corrosion-resistant equipment but not for piping and
piping components. ASMEBPVC, Section III did have a fewCodeCases that addressed requirements for somenonmetallic
piping and piping components, including thosemade from glass-fiber-reinforced thermosetting resin and a few thermo-
plastics, e.g., high density polyethylene (HDPE) and poly(vinyl chloride) (PVC). However, the scope of these Code Cases
was very limited, and in some cases themethodologywas nearly 30 years old. The ASMENPPS Standards now serve as a
centralized location for NPPS requirements and are developed by committees whose members are experts in this field.
The NPPS Committee’s functions are to establish requirements related to pressure integrity for the construction of
nonmetallic pressure piping systems, and to interpret these requirements when questions arise regarding their intent.
ASME and the American Society for Testing and Materials (ASTM International) have cooperated for more than 50

years in thepreparationofmaterial specifications adequate for safety in the field of pressureequipment. This cooperative
effort originated with metallic materials in ASME BPVC, Section II.
Theevolutionof this cooperativeeffort isdescribed inProfessorA.M.Greene’s “Historyof theASMEBoilerCode,”which

was published as a series of articles in Mechanical Engineering from July 1952 through August 1953. The following
quotations, which are based on theminutes of the ASMEBoiler and Pressure Vessel Committee, are taken fromProfessor
Greene’s history and illustrate the cooperative nature of the specifications found in ASME BPVC, Section II, Material
Specifications:

“General discussion of material specifications comprising [Paragraphs] 1 to 112 of Part 2 and the
advisability of having them agree with ASTM specifications.” (1914)

“An ASME Subcommittee . . . was appointed to confer with the American Society for Testing Mate-
rials.” (1916)

“Because of this co-operation the specifications of the 1918 Edition of the ASME Boiler Code were
more nearly in agreement with ASTM specifications. . . . In the 1924 Edition of the Code, ten speci-
ficationswere in complete agreementwith ASTM specifications, four in substantial agreement, and
two covered materials for which the American Society for Testing Materials had no corresponding
specifications. . . .
“In Section II,Material Specifications, the paragraphswere givennewnumbers, beginningwith S-

1 and extending to S-213.” (1925)

“Section II was brought into agreement with changes made in the latest ASTM specifications since
1921.” (1932)

“The Subcommittee on Material Specifications . . . arranged for the introduction of the revisions of
many of the specifications so that they would agree with the latest form of the earlier ASTM Speci-
fications.” (1935)

* Construction, as used in this Foreword, is an all-inclusive term comprising materials, design, fabrication, erection, examination, inspection, testing,
and overpressure protection.
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This cooperationhas continuedwith theASMENPPSStandards. ASMENM.3.1 andASMENM.3.2 containmanymaterial
specifications that are similar to the correspondingASTMspecificationsbut thathavebeenmodified foruse inaccordance
with an ASME construction standard.** Many of these specifications are published in dual format, i.e., they include both
U.S. Customaryunits andSIunits. Themetricationprotocols followed in thespecificationsare thoseadoptedbyASTM,and
they usually conform to the requirements of IEEE/ASTM SI 10-1997, Standard for the Use of the International System of
Units (SI): The Modern Metric System.
In 1992, the ASME Board of Pressure Technology Codes and Standards endorsed the use of non-ASTM material for

ASMEBPVC applicationswith the intent that ASME’s procedures and practices for the adoption of ASTMmaterial be used
for the adoption of non-ASTMmaterials. ASME committees continue to consider materials for use in ASME applications;
see Mandatory Appendix IV for guidance on the approval of new materials.
ASMEmaterial specifications identical to those of the originating organization are identified by both the ASME symbol

and the originating organization’s symbol. The specifications prepared and copyrighted by ASTM and other originating
organizations are reproduced in this Standard with the permission of the respective organization. The NPPS Committee
has carefully consideredeachnewandrevisedspecification, andhasmadesuchchangesasdeemednecessary toadapt the
specification for use in accordance with an ASME construction standard. In addition, ASME has furnished ASTMwith the
basic requirements that should governmanyproposednewspecifications. Joint actionwill continue an effort tomake the
ASTM and ASME specifications identical.
ASME NM.3.1-2020 was approved by the American National Standards Institute (ANSI) on October 29, 2020.
ASME NM.3.1-2022 was approved by ANSI on September 15, 2022.

** ASME construction standards include the ASME B16 series of standards, the ASME B31 Code for Pressure Piping, ASME BPVC, ASME NM.1, ASME
NM.2, and ASME RTP-1.
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CORRESPONDENCE WITH THE NPPS COMMITTEE

General. ASME codes and standards are developed and maintained by committees with the intent to represent the
consensus of concerned interests. Users of ASME codes and standards may correspond with the committees to propose
revisions or cases, report errata, or request interpretations. Correspondence for this Standard should be sent to the staff
secretary noted on the committee’s web page, accessible at https://go.asme.org/NPPScommittee.

Revisions and Errata. The committee processes revisions to this Standard on a continuous basis to incorporate
changes that appear necessary or desirable as demonstrated by the experience gained from the application of the Stan-
dard. Approved revisions will be published in the next edition of the Standard.
In addition, the committee may post errata on the committee web page. Errata become effective on the date posted.

Users can register on the committee web page to receive e-mail notifications of posted errata.
This Standard is always open for comment, and the committee welcomes proposals for revisions. Such proposals

should be as specific as possible, citing the paragraph number(s), the proposedwording, and a detailed description of the
reasons for the proposal, including any pertinent background information and supporting documentation.

Cases
(a) The most common applications for cases are

(1) to permit early implementation of a revision based on an urgent need
(2) to provide alternative requirements
(3) to allow users to gain experience with alternative or potential additional requirements prior to incorporation

directly into the Standard
(4) to permit the use of a new material or process

(b) Users are cautioned that not all jurisdictions or owners automatically accept cases. Cases are not to be considered
as approving, recommending, certifying, or endorsing any proprietary or specific design, or as limiting in any way the
freedom of manufacturers, constructors, or owners to choose any method of design or any form of construction that
conforms to the Standard.

(c) Aproposedcase shall bewrittenas aquestionandreply in the same format asexisting cases. Theproposal shall also
include the following information:

(1) a statement of need and background information
(2) the urgency of the case (e.g., the case concerns a project that is underway or imminent)
(3) the Standard and the paragraph, figure, or table number(s)
(4) the edition(s) of the Standard to which the proposed case applies

(d) A case is effective for use when the public review process has been completed and it is approved by the cognizant
supervisory board. Approved cases are posted on the committee web page.

Interpretations. Upon request, the committee will issue an interpretation of any requirement of this Standard. An
interpretation can be issued only in response to a request submitted through the online Interpretation Submittal Format
http://go.asme.org/InterpretationRequest. Upon submitting the form, the inquirer will receive an automatic e-mail
confirming receipt.
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 information submitted, it is the opinion of the committee that the inquirer
should seek assistance, the requestwill be returnedwith the recommendation that such assistancebeobtained. Inquirers
can track the status of their requests at http://go.asme.org/Interpretations.
ASMEprocedures provide for reconsideration of any interpretationwhen or if additional information thatmight affect

an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
committee or subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary
device, or activity.
Interpretations are published in the ASME Interpretations Database at http://go.asme.org/Interpretations as they are

issued.
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Committee Meetings. The NPPS Standards Committee regularly holds meetings that are open to the public. Persons
wishing to attend anymeeting should contact the secretary of the committee. Information on future committeemeetings
can be found on the committee web page at https://go.asme.org/NPPScommittee.

xi

https://go.asme.org/NPPScommittee


SPECIFICATIONS LISTED BY MATERIALS

Chlorinated Polyvinyl Chloride (CPVC), Oriented Polyvinyl Chloride (PVCO), and Polyvinyl Chloride (PVC)

SD-1784 Classification System and Basis for Specification for Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds . . . . . . . . . . . 1

SD-1785 Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120 . 7
SD-2241 Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series) . . . . . . 35
SD-2464 Specification for Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80 47
SD-2466 Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40 . . . . . . . 53
SD-2467 Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80 . . . . . . . 61
SD-2846/SD-2846M Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Hot- and Cold-Water

Distribution Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
SF-1483 Specification for Oriented Poly(Vinyl Chloride), PVCO, Pressure Pipe . . . . . . . . . . . . . . 321
SF-1970 Specification for Special Engineered Fittings, Appurtenances or Valves for Use in Poly

(Vinyl Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Systems . . . . . . 351
SF-437 Specification for Threaded Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fittings,

Schedule 80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251
SF-438 Specification for Socket-Type Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe Fit-

tings, Schedule 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257
SF-439 Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings, Schedule

80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265
SF-441/SF-441M Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe, Schedules 40 and

80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273
SF-442/SF-442M Specification for Chlorinated Poly(Vinyl Chloride) (CPVC) Plastic Pipe (SDR-PR) . . . . . 283

Crosslinked Polyethylene (PEX)

SF-2818 Specification for Crosslinked Polyethylene (PEX) Material Gas Pressure Pipe and Tubing 475
SF-2829/SF-2829M Specification for Metric- and Inch-Sized Fittings for Crosslinked Polyethylene (PEX) Pipe 483
SF-2905/SF-2905M Specification for Crosslinked Polyethylene (PEX) Line Pipe For Oil and Gas Producing

Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 501
SF-2929 Specification for Crosslinked Polyethylene (PEX) Tubing of 0.070 in. Wall and Fittings for

Radiant Heating Systems Up to 75 psig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513

Perfluoro-Ethylene-Propylene Copolymer (FEP)

SD-2116 Specification for FEP-Fluorocarbon Molding and Extrusion Materials . . . . . . . . . . . . . . 21

Perfluoroalkoxy Alkane (PFA)

SD-3307 Specification for Perfluoroalkoxy (PFA)-Fluorocarbon Resin Molding and Extrusion Ma-
terials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

Polyamide (PA)

SD-6779 Classification System for and Basis of Specification for Polyamide Molding and Extrusion
Materials (PA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235

SF-1733 Specification for Butt Heat Fusion Polyamide (PA) Plastic Fitting for Polyamide (PA)
Plastic Pipe and Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337

SF-2145 Specification for Polyamide 11 (PA 11) and Polyamide 12 (PA12) Mechanical Fittings for
Use on Outside Diameter Controlled Polyamide 11 and Polyamide 12 Pipe and Tubing 359

SF-2600 Specification for Electrofusion Type Polyamide-11 Fittings for Outside Diameter Con-
trolled Polyamide-11 Pipe and Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383

xii



SF-2767 Specification for Electrofusion Type Polyamide-12 Fittings for Outside Diameter Con-
trolled Polyamide-12 Pipe and Tubing for Gas Distribution . . . . . . . . . . . . . . . . . . . . . 423

SF-2785 Specification for Polyamide 12 Gas Pressure Pipe, Tubing, and Fittings . . . . . . . . . . . . 447
SF-2945 Specification for Polyamide 11 Gas Pressure Pipe, Tubing, and Fittings . . . . . . . . . . . . 525
SF-3524/SF-3524M Specification for Polyamide-12 (PA12) Line Pipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 543

Polyethylene (PE)

SD-2239 Specification for Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on Controlled Inside
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

SD-2513 Specification for Polyethylene (PE) Gas Pressure Pipe, Tubing, and Fittings . . . . . . . . . 71
SD-2683 Specification for Socket-Type Polyethylene Fittings for Outside Diameter-Controlled

Polyethylene Pipe and Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89
SD-2737 Specification for Polyethylene (PE) Plastic Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
SD-3035 Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on Controlled Outside

Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
SD-3261 Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE)

Plastic Pipe and Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135
SD-3350 Specification for Polyethylene Plastics Pipe and Fittings Materials . . . . . . . . . . . . . . . . . 151
SD-4976 Specification for Polyethylene Plastics Molding and Extrusion Materials . . . . . . . . . . . . 211
SF-1055 Specification for Electrofusion Type Polyethylene Fittings for Outside Diameter Con-

trolled Polyethylene and Crosslinked Polyethylene (PEX) Pipe and Tubing . . . . . . . . 305
SF-1924 Specification for Plastic Mechanical Fittings for Use on Outside Diameter Controlled

Polyethylene Gas Distribution Pipe and Tubing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345
SF-2206 Specification for Fabricated Fittings of Butt-Fused Polyethylene (PE) . . . . . . . . . . . . . . 365
SF-2619/SF-2619M Specification for High-Density Polyethylene (PE) Line Pipe . . . . . . . . . . . . . . . . . . . . . . . 395
SF-2788/SF-2788M Specification for Metric and Inch-Sized Crosslinked Polyethylene (PEX) Pipe . . . . . . . . 461
SF-2880 Specification for Lap-Joint Type Flange Adapters for Polyethylene Pressure Pipe in

Nominal Pipe Sizes 3/4 in. to 65 in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 491
SF-714 Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on Outside Diameter . 293

Polyethylene of Raised Temperature (PE-RT)

SF-2623 Specification for Polyethylene of Raised Temperature (PE-RT) Systems for Non-Potable
Water Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 411

SF-2769 Specification for Polyethylene of Raised Temperature (PE-RT) Plastic Hot and Cold-Water
Tubing and Distribution Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435

Polypropylene (PP)

SD-4101 Classification System and Basis for Specification for Polypropylene Injection and Extru-
sion Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159

SF-2389 Specification for Pressure-Rated Polypropylene (PP) Piping Systems . . . . . . . . . . . . . . 371

Polytetrafluoroethylene (PTFE)

SD-4894 Specification for Polytetrafluoroethylene (PTFE) Granular Molding and Ram Extrusion
Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179

SD-4895 Specification for Polytetrafluoroethylene (PTFE) Resin Produced From Dispersion . . . 195

Polyvinylidene Fluoride (PVDF)

SD-3222 Specification for Unmodified Poly(Vinylidene Fluoride) (PVDF) Molding Extrusion and
Coating Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

SD-5575 Classification System for Copolymers of Vinylidene Fluoride (VDF) with Other Fluori-
nated Monomers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

SF-1673 Specification for Polyvinylidene Fluoride (PVDF) Corrosive Waste Drainage Systems . 329

xiii



INTRODUCTION

The ASME Standards for Nonmetallic Pressure Piping Systems (NPPS) are as follows:

NM.1 Thermoplastic Piping Systems: This Standard contains requirements for piping and piping components that are
produced using thermoplastic resins or compounds. Thermoplastics are a specific group of nonmetallic
materials that, forprocessingpurposes, are capable of being repeatedly softenedby increaseof temperatureand
hardened by decrease of temperature.

NM.2 Fiber-Reinforced Thermosetting-Resin Piping Systems: This Standard contains requirements for piping and
piping components that are produced using fiber reinforcement embedded in or surrounded by cured
thermosetting resin.

NM.3 Nonmetallic Materials: This Standard includes specifications for nonmetallic materials (except wood, nonfibrous
glass, and concrete) and, in conformance with the requirements of the individual construction standards,
methodologies, design values, limits, and cautions on the use of materials. This Standard is divided into three
Parts:

– NM.3.1, NonmetallicMaterials, Part 1—ThermoplasticMaterial Specifications: This Part contains thermoplastic
material specifications identical to or similar to those published by the American Society for Testing and
Materials (ASTM International) and other recognized national or international organizations.

–NM.3.2,NonmetallicMaterials, Part 2—ReinforcedThermosetPlasticMaterial Specifications: This Part contains
reinforced thermosetplasticmaterial specifications identical to or similar to thosepublishedbyASTMandother
recognized national or international organizations.

– NM.3.3, Nonmetallic Materials, Part 3 — Properties: This Part provides tables and data sheets for allowable
stresses, mechanical properties (e.g., tensile and yield strength), and physical properties (e.g., coefficient of
thermal expansion and modulus of elasticity) for nonmetallic materials.

It is theowner’s responsibility to select thepiping standard that best applies to theproposedpiping installation. Factors
to be considered by the owner include limitations of the standard, jurisdictional requirements, and the applicability of
other standards. All applicable requirements of the selected standard shall bemet. For some installations, more than one
standard may apply to different parts of the installation. The owner is also responsible for imposing requirements
supplementary to those of the standard if such requirements are necessary to ensure safe piping for the proposed
installation.
Certain piping within a facility may be subject to other codes and standards, including but not limited to the following:

ASME B31.1, Power Piping: This code contains requirements for piping typically found in electric power generating
stations, industrial and institutional plants, geothermal heating systems, and central and district heating and cooling
systems.

ASMEB31.3, Process Piping: This code contains requirements for piping typically found in petroleum refineries; onshore
and offshore petroleum and natural gas production facilities; chemical, pharmaceutical, textile, paper, ore-processing,
semiconductor, and cryogenic plants; food- and beverage-processing facilities; and related processing plants and
terminals.

ASME B31.4, Pipeline Transportation Systems for Liquids and Slurries: This code contains requirements for piping
transporting products that arepredominately liquid betweenplants and terminals, andwithin terminals andpumping,
regulating, and metering stations.

ASME B31.5, Refrigeration Piping and Heat Transfer Components: This code contains requirements for piping for
refrigerants and secondary coolants.

ASMEB31.8,GasTransmissionandDistributionPipingSystems:This code contains requirements forpiping transporting
products that are predominately gas between sources and terminals, including compressor, regulating, and metering
stations; and gas gathering pipelines.
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