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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by a consensus among persons
engaged in its development at the time it was approved. Consensus does not necessarily mean there
was unanimous agreement among every person participating in the development process.

The National Electrical Manufacturers Association (NEMA) Standards and guideline publications, of which
the document herein is one, are developed through a voluntary Standards development process. This
process brings together volunteers and/or seeks out the views of persons who have an interest in the
topic covered by this publication. Although NEMA administers the process and establishes rules to
promote fairness in the development of consensus, it does not write the documents, nor does 1
independently test, evaluate, or verify the accuracy or completeness of any information or the sour.iness
of any judgments contained in its Standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any atu:e, \whether
special, indirect, consequential, or compensatory, directly or indirectly resulting from the publication, use
of, application, or reliance on this document. NEMA disclaims and makes no gueranty ur warranty,
express or implied, as to the accuracy or completeness of any information publizshed herein, and
disclaims and makes no warranty that the information in this document will fulfill av pai.’cular purpose(s)
or need(s). NEMA does not undertake to guarantee the performance of any iridivia :al rianufacturer’s or
seller’s products or services by virtue of this Standard or guide.

In publishing and making this document available, NEMA is not uncertakir,J to render professional or
other services for or on behalf of any person or entity, nor is NEMA nilertaking to perform any duty owed
by any person or entity to someone else. Anyone using this d~=un.>nt should rely on his or her own
independent judgment or, as appropriate, seek the advice ¢” a c »mptent professional in determining the
exercise of reasonable care in any given circumstance. 'nfo.mauun and other Standards on the topic
covered by this publication may be available from other sou.zes, which the user may wish to consult for
additional views or information not covered by this publication.

NEMA has no power, nor does it undertake to oolice or enforce compliance with the contents of this
document. NEMA does not certify, test, or insrec. prcducts, designs, or installations for safety or health
purposes. Any certification or other statemenrt o/ cc! apliance with any health- or safety-related information
in this document shall not be attributable 5 7 'Ent\ and is solely the responsibility of the certifier or maker
of the statement.
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Foreword

This Standards publication provides recommended installation practices for all expansion and
expansion/deflection fittings used in electrical raceways.

User needs have been considered throughout the development of this publication. Proposed or
recommended revisions should be submitted to:

Megan Hayes

Technical Director, Operations

National Electrical Manufacturers Association
1300 N. 17" Street, Suite 900

Rosslyn, VA 22209

NEMA FB 2.40-2019 revises and supersedes NEMA FB 2.40-2016.

NFPA 70®, National Electrical Code®, and NEC are registered trademarks of the Natioi al Fire Protection
Association, Quincy, MA.

This Standards publication was developed by a Joint Sections Committee of the Zonuit«-ittings (5FB),
Steel Conduit and Electrical Metallic Tubing (5RN), and Polymer Racewa; FroJucis (5TC) sections of the
National Electrical Manufacturers Association. Section approval of the Stancard joes not necessarily
imply that all section Members voted for its approval or participated in i’'s deveiopment. At the time it was
approved, these sections were composed of the following Members.

Condauit Fittings Section:

ABB, Inc. Memphis, TN

Anamet Electrical, Inc. Mattoon, IL

Arlington Industries, Inc. Scranton, PA

Atkore International Harvey, IL

Bridgeport Fittings, Inc. Stratford, CT

Eaton Cleveland, OH

Emerson Saint Louis, MO

Hubbell Incorporated Shelton, CT

IPEX USA, LLC. Oakville, ON Canada

Legrand, North America West Hartford, CT

Madison Electric Products Bedford Heights, OH

nVent St. Louis Park, MN

Producto Electric Corporatic n Orangeburg, NY

Progressive Machir » Die, Inc. Macedonia, OH

Sigma Electric Ma.ufacturing Corporation Garner, NC

Steel Electric F.ndu :ts Co, Inc. Brooklyn, NY
Polymer Racev'ay Cection:

ABB; 'nc. Memphis, TN

Aname =lectrical, Inc. Mattoon, IL

At ‘ore International Harvey, IL

Ch: mpion Fiberglass, Inc. Spring, TX

Elec ri-Flex Company Roselle, IL

FRE Composites St. Andre-d'Argenteuil, QC, Canada

Hubbell Incorporated Shelton, CT

IPEX USA, LLC. Oakuville, ON, Canada

Legrand, North America West Hartford, CT

Panduit Corporation Tinley Park, IL

Phoenix Contact Middletown, PA

Southern Pipe, Inc. New London, NC
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Southwire Corporation Carrollton, GA
Underground Devices, Inc. Northbrook, IL
United Fiberglass of America, Inc. Springfield, OH
Steel Conduit and Electrical Metallic Tubing Section:
ABB, Inc. Memphis, TN
Atkore International Harvey, IL
Republic Conduit, a Nucor Company Louisville, KY
Robroy Industries, Inc. Verona, PA
Western Tube Division of Zekelman Long Beach, CA
Wheatland Tube Company Chicago, IL

© 2019 National Electrical Manufacturers Association


https://www.stdhive.com/standards/nema-fb-240-2019-pdf/

NEMA FB 2.40-2019
Page v

Introduction

All materials expand and contract with changes in temperature. The amount of expansion and contraction
varies depending on the temperature, type, and composition of raceway material. Expansion fittings are
used to compensate for changes in length (the expansion and contraction—a linear movement) in
electrical raceways, thus preventing harmful stresses in the raceway system and supporting structures.

Raceways subjected to structural movement experience shear and lateral forces. Expansion/deflection
fittings are used to compensate for these forces, thus safely permitting three-dimensional (linear, angular,
and parallel) movement of the raceway.

Without the use of expansion or expansion/deflection fittings, the forces and length change can caus»

raceway bowing,

distorted electrical boxes and enclosures,
broken couplings or fittings,

separation of raceways,

structural damage,

damage to cables and conductors, and
interruption of electrical continuity in the system.

@ poo0ow

The most common error is not using enough expansion or expansion/deflec. an .ttings. Inserting an
expansion or expansion/deflection fitting after the conductors have been instaned and put into service is
much more difficult and costly than when the conduit system is first 1.:s =llad.

This guideline is intended as an informational document. It is rec.. mm 2nded that users of this document
contact the manufacturer for additional information and spe :ificotions on product use and limits.
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Section 1
General

1.1 Scope

This guideline provides information on the proper application and installation of expansion and
expansion/deflection fittings intended for use in hazardous and non-hazardous locations in accordance
with the National Electrical Code® (NEC); the Canadian Electrical Code (CE Code), Part I; the
International Building Code; and the National Building Code of Canada. This guideline cover expansion
and expansion/deflection fittings for nonflexible metallic and nonmetallic conduit and tubing, including the
following:

Electrical metallic tubing: type EMT

Intermediate metal conduit: type IMC

Reinforced thermosetting resin conduit: type RTRC
Rigid metal conduit: type RMC

Rigid polyvinyl chloride conduit: type PVC

©Po0TO

1.2 Nomenclature and Definitions

angular deflection: the degree that a straight run of raceway bends from:its'conte!ine under a load
barrel: a static component of an expansion fitting or expansion/deflectinn fitting that houses the piston

coefficient of thermal expansion: the amount a raceway materi=!.ex, ands or contracts per unit length
with one-degree change in temperature

contraction: reduction in raceway length
deflection: the displacement of a raceway under load

deflection fitting: a raceway accessory that comp 2nsctes for the offset or angular deflection of a
raceway system

delta temperature (delta T): the differenc = 0e ween the recorded maximum ambient temperature and
minimum ambient temperature

engagement line: see mid-poi~.i riny
expansion: an increase in i:\ceway length

expansion/deflection .‘ttin j: a raceway accessory that compensates for the linear expansion, linear
contraction, and the offse. or angular deflection of a raceway system

expansion titting: a raceway accessory that compensates for the linear expansion or contraction of a
raceway systen.

expans.an ioint: see structural joint

mia noint ring: a marking on an expansion fitting piston indicating the middle of the piston
movement joint: see structural joint

muzzle: see barrel

offset: intentional or unintentional linear misalignment of a raceway system

© 2019 National Electrical Manufacturers Association


https://www.stdhive.com/standards/nema-fb-240-2019-pdf/



