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IAPMO Standard

Approval of an IAPMO Industry Standard requires verification by the Standards Review Committee that
the standard has been developed in accordance with the policies and procedures for standards
development (S-001, Standards Development Process, S-008, Appeals and S-011, Operation of the
IAPMO Standards Review Committee). Although IAPMO administers the process and establishes rules to
promote fairness in achieving consensus, it does not independently test, evaluate, or verify the content
of standards.

Consensus is established when substantial agreement has been reached by directly and materially
affected interests. Substantial agreement means much more than a simple majority, but not necessarily
unanimity. Consensus requires that all views and objections be considered, and that a concerted effort
be made toward their resolution.

The use of IAPMO Industry Standards is completely voluntary; their existence does not in any respect
preclude anyone, whether they have approved the standards or not, from manufacturing, marketing,
purchasing, or using products, processes, or procedures not conforming to the standards.

The Standards Review Committee has final authority on interpretation of any IAPMO Industry Standard.
Moreover, no person save IAPMO designated staff shall have the right or authority to issue an
interpretation of an IAPMO Industry Standard in the name of IAPMO. Requests for interpretations
should be addressed to the secretariat or sponsor whose name appears on the title page of this
standard.

CAUTION NOTICE: This IAPMO Industry Standard may be revised or withdrawn at any time. The policies
and procedures require that action be taken periodically to reaffirm, revise, or withdraw this standard.
Interested stakeholders of IAPMO Industry Standards may receive current information on all standards
by signing up to receive updates and notices at the IAPMO Standards website
www.lAPMOstandards.org.
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Preface

This is the tenth edition of IAPMO PS 53, Grooved Mechanical Pipe Couplings and Grooved Fittings. This
Standard supersedes IAPMO PS 53-2019a, Grooved Mechanical Pipe Couplings and Grooved Fittings.
The previous editions of this standard are: May 2019, March 2019, December 2016, July 2016, May
2013, February 2013, December 2011, 2008, 1992

This Standard was developed by the IAPMO Standards Review Committee (SRC) in accordance with the
policies and procedures regulating IAPMO industry standards development, Policy S-001, Standards
Development Process. This Standard was approved as an IAPMO Industry Standard on September 15,
2020.

Notes:

(1) The use of the singular does not exclude the plural (and vice versa) when the sense allows.

(2) The use of IAPMO Standards is completely voluntary; their existence does not in any respect preclude anyone,
whether he has approved the standards or not, from manufacturing, marketing, purchasing, or using products,
processes, or procedures not conforming to the standards.

(3) This standard was developed using an open process and in accordance with IAPMO Standards Policy S-001,
Standards Development Process, which is available on the IAPMO Standards website
(www.IAPMOstandards.org).

(4) During its development, this Standard was made available for public review, thus providing an opportunity for
additional input from stakeholders from industry, academia, regulatory agencies, and the public at large. Upon
closing of public review, all comments received were duly considered and resolved by the IAPMO Standards
Review Committee.

(5) This Standard was developed in accordance with the principles of consensus, which is defined as substantial
agreement; consensus implies much more than a simple majority, but not necessarily unanimity. It is consistent
with this definition that a member of the IAPMO Standards Review Committee might not be in full agreement
with all sections of this Standard.

(6) Although the intended primary application of this Standard is stated in its scope, it is important to note that it
remains the responsibility of the users of the Standard to judge its suitability for their particular purpose.

(7) IAPMO Standards are subject to periodic review and suggestions for their improvement will be referred to the
IAPMO Standards Review Committee. To submit a proposal for change to this Standard, you may send the
following information to the International Association of Plumbing and Mechanical Officials, Attention
Standards Department, at standards@IAPMOstandards.org or, alternatively, at 4755 East Philadelphia Street,
Ontario, California, 91761, and include “Proposal for change” in the subject line:

(a) standard designation (number);

(b) relevant section, table, or figure number, as applicable;

(c) wording of the proposed change, tracking the changes between the original and the proposed wording;
and

(d) rationale for the change.

(8) Requests for interpretation should be clear and unambiguous. To submit a request for interpretation of this
Standard, you may send the following information to the International Association of Plumbing and
Mechanical Officials, Attention Standards Department, at standards@IAPMOstandards.org or, alternatively, at
4755 East Philadelphia Street, Ontario, California, 91761, and include “Request for interpretation” in the
subject line:

(a) the edition of the standard for which the interpretation is being requested;

(b) the definition of the problem, making reference to the specific section and, when appropriate, an
illustrative sketch explaining the question;

(c) an explanation of circumstances surrounding the actual field conditions; and

(d) the request for interpretation phrased in such a way that a “yes” or “no” answer will address the issue.
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(9) IAPMO does not “approve”, “rate”, or endorse any item, construction, proprietary device, or activity.

(10) IAPMO does not take any position with respect to the validity of any patent rights asserted in connection with
any items mentioned in this Standard and does not undertake to insure anyone utilizing this Standard against
liability for infringement of any applicable patents, nor assumes any such liability. Users of this Standard are
expressly advised that determination of the validity of any such patent rights, and the risk of infringement of
such rights, are entirely their responsibility.

(11) Participation by federal or state agency representative(s) or person(s) affiliated with industry is not to be
interpreted as government or industry endorsement of this Standard.

(12) Proposals for amendments to this Standard will be processed in accordance with the standards-writing
procedures of IAPMO industry standards development, Policy S-001, Standards Development Process.
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IAPMO PS 53-2020
Grooved Mechanical Pipe Couplings and Grooved
Fittings

1 Scope

1.1 Scope
This Standard covers grooved mechanical pipe couplings and grooved fittings and gaskets for
pressure applications intended for use with copper, ductile iron, cast iron, PVC, CPVC, steel, and
stainless steel pipe and specifies requirements for materials, physical characteristics,
performance testing, and markings.

1.2 Alternative Materials
The requirements of this Standard are not intended to prevent the use of alternative materials
or methods of construction provided such alternatives meet the intent and requirements of this
Standard.

1.3 Terminology
In this Standard,
(a) “shall” is used to express a requirement, i.e., a provision that the user is obliged to satisfy to

comply with the Standard;
(b) “should” is used to express a recommendation, but not a requirement;
(c) “may” is used to express an option or something permissible within the scope of the
Standard; and

(d) “can” is used to express a possibility or a capability.
Notes accompanying sections of the Standard do not specify requirements or alternative
requirements; their purpose is to separate explanatory or informative material from the text.
Notes to tables and figures are considered part of the table or figure and can be written as
requirements.

1.4 Units of Measurement
Sl units are the primary units of record in global commerce. In this Standard, the inch/pound
units are shown in parentheses. The values stated in each measurement system are equivalent
in application, but each unit system is to be used independently. All references to gallons are to
U.S. gallons.
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2 Reference Publications
This Standard refers to the following publications, and where such reference is made, it shall be
to the current edition of those publications, including all amendments published thereto.

ASME International (The American Society of Mechanical Engineers)
ASME B1.1
Unified Inch Screw Threads (UN and UNR Thread Form)

ASME B1.13M
Metric Screw Threads: M Profile

ASTM International
ASTM A47/A47M
Standard Specification for Ferritic Malleable Iron Castings

ASTM A53/A53M
Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless

ASTM A135/A135M
Standard Specification for Electric-Resistance-Welded Steel Pipe

ASTM A153/A153M
Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware

ASTM A183
Standard Specification for Carbon Steel Track Bolts and Nuts

ASTM A193/A193M
Standard Specification for Alloy-Steel and Stainless Steel Bolting for High Temperature or High
Pressure Service and Other Special Purpose Applications

ASTM A194/A194M
Standard Specification for Carbon Steel, Alloy Steel, and Stainless Steel Nuts for Bolts for High
Pressure or High Temperature Service, or Both

ASTM A351/A351M
Standard Specification for Castings, Austenitic, for Pressure-Containing Parts

ASTM A563
Standard Specification for Carbon and Alloy Steel Nuts

ASTM A743/A743M
Standard Specification for Castings, Iron-Chromium, Iron-Chromium-Nickel, Corrosion Resistant,
for General Application
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ASTM A744/A744M
Standard Specification for Castings, Iron-Chromium-Nickel, Corrosion Resistant, for Severe
Service

ASTM A795/A795M
Standard Specification for Black and Hot-Dipped Zinc-Coated (Galvanized) Welded and Seamless
Steel Pipe for Fire Protection Use

ASTM A536
Standard Specification for Ductile Iron Castings

ASTM B88
Standard Specification for Seamless Copper Water Tube

ASTM B633
Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel

ASTM B766
Standard Specification for Electrodeposited Coatings of Cadmium

ASTM D395
Standard Test Methods for Rubber Property - Compression Set

ASTM D412
Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers—Tension

ASTM D471
Standard Test Method for Rubber Property—Effect of Liquids

ASTM D573
Standard Test Method for Rubber —Deterioration in an Air Oven

ASTM D1599
Standard Test Method for Resistance to Short-Time Hydraulic Pressure of Plastic Pipe, Tubing,
and Fittings

ASTM D1784
Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated
Poly(Vinyl Chloride) (CPVC) Compounds

ASTM D2240
Standard Test Method for Rubber Property - Durometer Hardness

NSF International
NSF 61
Drinking Water System Components — Health Effects
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Society of Automotive Engineers
SAE J429
Mechanical and Material Requirements for Externally Threaded Fasteners

SAE J995
Mechanical and Material Requirements for Steel Nuts

3 Definitions and Abbreviations

3.1 Definitions
The following definition shall apply in this Standard:

Housing — the structural element of a pipe coupling that mechanically connects to the pipe
ends and encapsulates the gasket.

Pipe Coupling — a device for connecting grooved pipe, fittings, or other components.
Transition Coupling — a pipe coupling which mechanically connects pipe, fittings, or other
components of two different materials. For example, a coupling which joins metallic pipe to

non-metallic pipe.

3.2 Abbreviations
The following abbreviations apply in this Standard:

CPVC — chlorinated polyvinyl chloride

CTS — copper tube size

EPDM — ethylene-propylene-diene-monomer

FKM  — fluoroelastomer (fluorine rubber)

IPS — iron pipe size

NBR  — nitrile rubber

NPS  — nominal pipe size

oD — outside diameter

PVC — polyvinylchloride

UNS — Unified Numbering System
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4 General Requirements

4.1 Compatibility with Pipe
Grooved mechanical pipe couplings and grooved fittings shall be compatible with
(a) Schedule 5 or thicker wall steel or stainless steel IPS pipe;
(b) Class 53, Class 53 equivalent, or thicker wall ductile iron pipe;
(c) castiron pipe having minimum wall thicknesses as follows:
(i) Class 22 for pipe NPS 12 and smaller; and
(ii) Class 23 for pipe larger than NPS 12;
(d) DWV or thicker wall copper water tube;
(e) Schedule 40 or thicker wall PVC pipe; or
(f) Schedule 80 or thicker wall CPVC pipe.

4.2 Materials

4.2.1 Gaskets
Gaskets shall
(a) be made of EPDM, FKM, NBR, or other synthetic elastomers suitable for the intended
applications; and
(b) comply with the requirements specified in Table 1.

4.2.2 Coupling Housings

Coupling housings shall be made of

(a) ductile iron complying with the properties specified in ASTM A536 for Grade 65-45-12;

(b) malleable iron complying with the properties specified in ASTM A47 for Grade 32510;

(c) stainless steel complying with or exceeding the properties specified in ASTM A351 or
ASTM A743 for Grades CF8 or CF8M; or

(d) other materials suitable for the intended applications and complying with nationally
recognized standards.

4.2.3 Fabricated and Formed Fittings

Fabricated fittings shall be made of

(a) Type 304/304L or Type 316/316L stainless steel alloys;

(b) steel pipe complying with the requirements of ASTM A53, ASTM A135, or ASTM A795;

(c) copper tube made of C12200 alloy; or

(d) other materials suitable for the intended applications and complying with nationally
recognized standards.

(e) CPVC material that:
(i) meets the minimum cell classification of 23447 referenced in ASTM D1784; or
(ii) clean reworked material from the same manufacturer that meets the yields properties

equivalent to the minimum cell classification specification.
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4.2.4 Cast Fittings
Cast fittings shall be made of
(a) ductile iron complying with the properties specified in ASTM A536 for Grade 65-45-12;
(b) malleable iron complying with the properties specified in ASTM A47 for Grade 32510;
(c) stainless steel complying with or exceeding the properties specified in ASTM A351,
ASTM A743, or ASTM A744 for Grades CF8 or CF8M;
(d) copper alloys with UNS designations C89833, C89836, or C90500; or
(e) other materials suitable for the intended applications and complying with nationally
recognized standards.
4.3 Dimensions
4.3.1 Housings
Housings shall be sized to accommodate the pipe with which they are intended to be connected.
4.3.2 Grooved Fittings other than CTS Fittings
Dimensions for grooved fittings, other than CTS groove dimensions, shall be as specified by the
fitting manufacturer.
4.3.3 CTS Groove Dimensions
CTS groove dimensions shall be as specified in Table 2 (see Figure 1).
4.3.4 Alternative Connections
Dimensions of alternative connections shall
(a) comply with the dimensional requirements of applicable standards; or
(b) if there are no applicable standards, be capable of accommodating the connecting piping
system.
4.4 Coatings
Zinc (hot-dipped galvanized) coatings shall comply with the applicable requirements of
ASTM A153.
4.5 Bolts and Nuts
4.5.1 Threads shall comply with ASME B1.1 or ASME B1.13M.
4.5.2 Bolts shall allow tightening of nuts from one side with a single tool.
4.5.3 Bolts shall be made of materials that comply with ASTM A183, ASTM A193, or SAE J429, as
applicable, or other materials suitable for the intended applications.
4.5.4 Nuts shall be made of materials that comply with ASTM A194, ASTM A563, or SAE J995, as
applicable, or other materials suitable for the intended applications.
4.5.5 Carbon steel bolts and nuts shall be
(a) zinc-plated in accordance with ASTM B633; or
(b) cadmium-plated in accordance with ASTM B766.
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4.6 Toxicity
4.6.1 Materials and components, in contact with potable water, intended to convey or dispense water
for human consumption through drinking or cooking shall comply with the applicable
requirements of NSF 61 and the applicable low-lead requirements.
Note: “Low-lead” requirements are also known as “lead-free” and “reduction of lead” requirements. Such
requirements are found in federal, state, or local laws and also in standards.
4.6.2 Solders and fluxes in contact with potable water shall not exceed, by mass, 0.2% lead content.
4.6.3 Metal alloys in contact with potable water shall not exceed 8% lead content.
4.7 lllustration
A typical coupling joint assembly is illustrated in Figure 2.
5 Testing Requirements
5.1 Testing Pipe
5.1.1 Steel and Stainless Steel IPS Pipe
For testing purposes,
(a) standard wall steel and stainless steel IPS pipe may be cut- or roll-grooved;
(b) steel and stainless steel IPS pipe of wall thickness less than standard wall shall be roll-
grooved; and
(c) steel and stainless steel IPS pipe of wall thickness greater than standard wall shall be cut-
grooved.
Note: Standard wall thickness is equivalent to Schedule 40 for sizes NPS-10 and smaller. For sizes larger
than NPS-10, standard wall thickness is 9.53 mm (0.375 in).
5.1.2 Cast Iron Pipe
Ductile iron and cast iron pipe used for testing shall be cut-grooved.
5.1.3 Copper Tube
Copper tube used for testing shall be roll-grooved.
5.1.4 PVC Pipe
PVC pipe used for testing may be cut or roll-grooved.
5.1.5 CPVC Pipe
CPVC pipe used for testing shall be cut-grooved.
5.1.6 Pipe Preparation
For testing purposes, pipe shall be prepared (i.e., cut and deburred) in accordance with the
manufacturer’s installation instructions.
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