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Preface

This is the harmonized ANCE, CSA Group, and ULSE standard for Conduit, Tubing, and Cable Fittings. It
is the Third edition of NMX-J-017-ANCE, the Second edition of CSA C22.2 No. 18.3, and the Sixth edition
of UL 514B. This edition of CSA-C22.2 No. 18.3 supersedes the previous edition(s) published in 2004.
This edition of UL 514B supersedes the previous edition(s) published in 2004. This harmonized standard
has been jointly revised on March 28, 2024. For this purpose, CSA Group and ULSE are issuing revision
pages dated March 28, 2024, and ANCE is issuing a new edition dated March 28, 2024.

This harmonized standard was prepared by the Association of Standardization and Certification (ANCE),
CSA Group and ULSE Inc. (ULSE). The efforts and support of the Technical Harmonization
Subcommitt f ithngs; i izath ctrotechnical
Standards of the Nations of the Americas (C

ANENA), are gratefully acknowledged.

This standa scope of the

standard.

is considered suitable for use for conformity assessment within the stated

The present
Normalizacid
of the condu

This Standa
Devices, ung

Steering Committee on Requirements for Electrical Safety,;and has been formally approve

Technical Cq
Application

Where refer
considered 3

Note: Although
responsibility of

Level of Haimonization

This standar
standard. Th

Mexican standard was developed by the CT 23, Electrical Aeccessories from t
n de la Asociacion de Normalizacion y Certificacion, A.C.,CONANCE, with the
t, tubing and cable fittings manufacturers and users.

d was reviewed by the CSA Integrated Committée “on Fittings, Hardware, an
er the jurisdiction of the CSA Technical Committee on Wiring Products and the (

mmittee.

of Standard

minimum quantity.

the intended primary application of this standard is stated in its scope, it is important to note th
the users of the standard to,judge its suitability for their particular purpose.

d uses the. [EC format but is not based on, nor is it to be considered equivalg
s standard is published as an equivalent standard for ANCE, CSA Group, and U

he Comite de
collaboration

d Positioning
CSA Strategic
j by the CSA

bnce is made to a specific number of samples to be tested, the specified number is to be

At it remains the

nt to, an IEC
LSE.

An equivaler

t standard is g standard that is QlthfﬂnﬁQ"y the same in technical r‘nnfnnf, excd

pt as follows:

Technical national differences are allowed for codes and governmental regulations as well as those
recognized as being in accordance with NAFTA Article 905, for example, because of fundamental climatic,
geographical, technological, or infrastructural factors, scientific justification, or the level of protection that
the country considers appropriate. Presentation is word for word except for editorial changes.

Reasons for Differences from IEC

This standard is not based on an IEC standard or IEC requirements, but is formatted and organized using
the IEC formatting criteria. The Technical Harmonization Committee identified two main reasons the
requirements in this standard were not harmonized with IEC requirements. First, there is no corresponding
IEC standard covering fittings only. Instead, IEC requirements for fittings are included under several
separate IEC standards that cover the specific systems in which a fitting is used. The time required to
research and identify specific fittings requirements in each of the relevant IEC conduit, tubing, and cable
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system standards would inhibit the completion of the harmonization project in a reasonable time period,
and would negate the benefit of having harmonized North American requirements available presently.

The second reason for not harmonizing with IEC requirements concerns the incompatibility of North
American conduit, tubing, and cable systems with European conduit, tubing, and cable systems. The
construction and performance requirements for systems covered under the IEC standards are significantly
different from the North American requirements because fitting construction and installation techniques
are significantly different in North America and Europe. Considerable investigation will be needed to
identify these differences and assess safety and system compatibility issues. Such future investigation
and potential harmonization of North American electrical conduit, tubing, and cable fitting requirements
with present IEC electrical conduit, tubing, and cable fitting requirements may be facilitated by first
harmonizing North American requirements for fittings.

Interpretations

The interpretption by the standards development organization of an identical or equivalent standard is
based on thel|literal text to determine compliance with the standard in accordance\with the progedural rules
of the standgrds development organization. If more than one interpretation of the literal tgxt has been
identified, a fevision is to be proposed as soon as possible to each, o0f*the standards Hevelopment
organizationg to more accurately reflect the intent.



https://ulnorm.com/api/?name=UL 514B 2024.pdf

MARCH 28, 2024

NMX-J-017-ANCE ¢ CSA C22.2 No. 18.3-12 + UL 514B

Condauit,

1 Scope

1.1

Tubing, and Cable Fittings

These requirements cover FITTINGS for use with cable and conduit intended for installation in

accordance with the National Electrical Code, ANSI/NFPA 70, the Canadian Electrical Code (CE Code),
Part I, CSA C22.1, and the Standard for Electrical Installations, NOM-001-SEDE.

1.2 These requirements cover CONDUIT LOCKNUTS, conduit BUSHINGS, metal stud BUSHINGS, CONDUIT
BODIES, and entrance ELBOWS; FITTINGS for electrical metallic tubing, flexible metal conduit, intermediate

metal condu
box clamps
cable, miner

submersible
BUSHINGS, gn

Note 1
nonmeg
Note 2
Note 3
Note 4

UL 50%.

Note 5|

1.3 In Mexi
(PVC) condd
80 PVC cong

In Canada,
No. 85.

1.4 These
National Ele
the Standard

1.5 These

1.6 These
intended for

referenced from other standards for armored cable, metal-clad cable, alumi
al-insulated cable, nonmetallic-sheathed cable, service-entrance cable~and tr:

FITTINGS; FITTINGS for flexible cord, flexible nonmetallic and metallic“tubin
ps, reducing washers, and NIPPLES.

. In Canada, fittings for metal-clad (MC) cable, intermediate metal conduit(IMC), flexible metalli
tallic tubing, and CONDUIT BODIES are not recognized. CONDUIT BODIES are considered FITTIN
In Canada, armored cable includes Type TECK cable.
In Canada, tray cable includes any "TC rated" cable.
In Mexico and the United States, requirements for submersible FR'TINGS are provided in NMX-J

In Mexico, intermediate metal conduit is designated as semi-heavy metal conduit.

co and the United States, these requirements cover CONDUIT BODIES for rigid poly
it. These products are intended to be used with Schedule 40, Type EB, Type A
uit, ELBOWS, and other bends.

equirements for fittings intended for'use with rigid PVC conduit are addressed i
requirements do not coverFITTINGS intended for use in hazardous locations as

trical Code, ANSI/NEPA 70, the Canadian Electrical Code (CE Code), Part |, CS
for Electrical Installations, NOM-001-SEDE.

equirements'do not cover FITTINGS intended for use with surface raceway systen

requirements do not cover conduit NIPPLES, threaded ELBOWS, and threadg
Lise with rigid metal conduit or intermediate metal conduit.

; FITTINGS or
um-sheathed
y cable, and
J, INSULATING

C tubing, flexible
5S.

-235/2-ANCE or

vinyl chloride
hnd Schedule

n CSA C22.2

Hefined in the
A C22.1, and

NS.

d COUPLINGS

1.7

In addition to covering male threaded FITTINGS for use with cable and conduit, these requirements

also cover male threaded FITTINGS for use with or without a locknut and intended for securement to

enclosures:

a) having threaded openings or knockouts, or

b) fitti

ngs with internal female threads (e.g., HUBs, conduit bodies, couplings).

1.8 These requirements cover cable fittings that are intended to be used with:

a) specific corresponding single-conductor PV wire or distributed generation DG in the US and
Mexico; and type RPVU cable, of all sizes in Canada;

b) dis

tributed generation Type DG cables in the US and Mexico; and
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c) Typ

e RPVU cable of all sizes in Canada.

Note 1: In US and Mexico, Distributed Generation DG cable is a multi-conductor, nonintegrally jacketed, cable intended for
use in distributed generation applications with specific equipment/devices such as photovoltaic modules, inverters, rapid
shutdown equipment, solar trackers, etc. In the US and Mexico, Type DG cable is evaluated in accordance with Outline of
Investigation for Distributed Generation Cables, UL 3003.
Note 2: In Canada, Type “RPVU” rated cables are evaluated in accordance with CSA C22.2 No. 271, Photovoltaic cables.
Note 3: In the US and Mexico, Type PV wire is evaluated in accordance with the Standard for Photovoltaic Wire, UL 4703.

2 Normative References

2.1

where itis int

2.2 Forund
and all revisi
standards, s
that edition u

ANCE Standpa

NOM-001-SH
Standard for

NMX-J-010-A
Thermoplasti

NMX-D-122-
Test Method

NMX-J-023/1
Metallic Outld

NMX-J-235/2
Enclosures fd

NMX-J-451-A
Thermoset-in

nded to be used.

ted reference to standards, such reference shall be considered to refer to the

ch reference shall be considered to refer to the dated edition_and all revisions
 to the time the standard was approved.

rds

DE-2005
Flectrical Installations

NCE-2011
C-insulated wires and cables

ANCE-1973
for Corrosion Resistance of Coated Metal Parts Used in Motor Vehicles — Salt Sp

-FANCE-2007
t Boxes Part 1: Specifications and Test Methods

-FANCE-2000
r ElectricalEquipment-Part 2 Specific Requirements — Specifications and Test M

NCE=2011
sulated wires and cables

Products covered by this standard shall comply with the reference installation codes and standards

ded for use in
all countries

atest edition

pns to that edition up to the time when this standard was approved: For dated feferences to

published to

ray (Fog)

fethods

NMX-J-534-ANCE-2008
Steel Tubes (Conduit) Heavy Type For Electric Conductors Protections and Fittings — Specifications and

Test Method

NMX-J-554-ANCE-2004
Threads for Conduit and Fittings Specifications and Test Method

NMX-J-565/3-

ANCE-2006

Safety Requirements — Flammability of Plastic Materials for Parts in Devices and Appliances — Test

Method

NMX-J-565/7-

ANCE-2007

Safety Requirements — High Current Arc Resistance to Ignition — Test Method
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NMX-T-152-SCFI-2004
Rubber Industry — Raw Materials — Specific Gravity — Displacement — Test Method

CSA Standards

C22.1-12
Canadian Electrical Code, Part |

C22.2 No. 0.5-1982 (R2008)
Threaded Conduit Entries

C22.2 No. 0.5=61(R2606)
Adhesive Labels

CAN/CSA C22.2 No. 0.17-00 (R2009)
Evaluation of Properties of Polymeric Materials

C22.2 No. 45.1-07
Electrical Rigid Metal Conduit — Steel

CAN/CSA C22.2 No. 85-M89 (R2010)
Rigid PVC Bpxes and Fittings

CAN/CSA C22.2 No. 94.2-07
Enclosures fpr Electrical Equipment, Environmental Considerations

CSA C22.2 No. 271
Photovoltaic|cables

UL Standards

UL 6
Electrical Rigid Metal Conduit —-Steel

UL 6A
Electrical Rigid Metal Conduit — Aluminum, Bronze, and Stainless Steel

UL 50
Enclosures fpr.Electrical Equipment, Non-Environmental Considerations

UL 50E
Enclosures for Electrical Equipment, Environmental Considerations

UL 44
Thermoset-insulated wires and cables

UL 83
Thermoplastic-insulated wires and cables

UL 94
Tests for Flammability for Plastic Materials for Parts in Devices and Appliances
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UL 746A
Polymeric Materials — Short Term Property Evaluations

UL 746B
Polymeric Materials — Long Term Property Evaluations

UL 969
Marking and Labeling Systems

UL 4703
Photovoltaic Wire

ASME" Stanliards

ASME B1.20]1-1983 (R2001)
Pipe Threads, General Purpose (Inch)

ASME B94.1M-1993
Twist Drills

ANSI/ASME B1.16.M
Gages and Gaging for Metric M Screw Threads

ASTM? Standards

ASTM D 792108
Standard Tegt Methods for Density and Specific Gravity (Relative Density) of Plastics by Displacement

ASTM G 152100a
Standard Prqctice for Operating Open:Flame Carbon Arc Light Apparatus for Exposure off Nonmetallic
Materials

ASTM G 153{00a
Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for Exposure ofl Nonmetallic
Materials

ASTM G 155{00ae1
Standard Pralctice for Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic Materials

ISO® Standards

ISO 868:2003
Plastics and Ebonite — Determination of Indentation Hardness by Means of a Durometer (Shore Hardness)

ISO 4287:1997 (R2005)
Geometrical Product Specifications (GPS) — Surface texture: Profile method — Terms, Definitions and
Surface Texture Parameters

ISO 4892-1:1999
Plastics — Methods of Exposure to Laboratory Light Sources — Part 1: General Guidance

ISO 4892-2:1994
Plastics — Methods of Exposure to Laboratory Light Source — Part 2: Xenon-Arc Sources
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ISO 9227

Corrosion Test in Artificial Atmospheres — Salt Spray Tests

NFPA* Standard

NFPA 70-2011
National Electrical Code

" American Society of Mechanical Engineers

2 American Society for Testing and Materials

3 International Organization for Standardization

4 National Fire

3 Definitio

3.1 The de
which have {

3.2 ANGLE
direction of t
couplingis n

3.3 BUSHI
enter or leav

3.4 BUSHI
abrasion and

3.5 BUSHI
in cut or pun

3.6 CONCH
and sand).

3.7 COND
to the interio|
more condui

ns

Frotection Association

finitions in Clauses 3.2 — 3.29 apply in this standard. Terms used\throughout
een defined in Clause 3 are in SMALL ROMAN CAPITAL type font.

FITTING: A FITTING with or without a removable coveri{or cap), intended t
ne raceway. A FITTING for the connection of two cables¢r conduits into one knog
bt considered to be an ANGLE FITTING.

NG: A FITTING provided to protect wires from abrasion and intended for use whe
b the raceway system.

intended for use where conductors\enter or leave the raceway system.

NG, METAL STUD: A FITTING.provided to protect the outer jacket of a cable fronj
ched holes in metal studs inte’which cables are fished or supported.

RETE-TIGHT FITTING: ‘A FITTING that excludes concrete aggregate (Portland
JIT BODY: {n:\Mexico and the United States, a CONDUIT BODY is a means for pro

r of a conduit or tubing system through one or more removable covers at a jung
or tubing’sections or at the terminal point of a conduit or tubing.

this standard

b change the
kout or into a

e conductors

NG, INSULATING: A FITTING consisting'of a polymeric insulator provided to protect wires from

sharp edges

-type cement

viding access
tion of two or

In Canada, t

hissterm does not apply.

3.8 CONNECTOR: A FITTING intended to terminate a cable, cord, or raceway to a box or similar device.

3.9 COUPLING: A FITTING intended to connect two lengths of raceway or perform a similar function.

3.10 COUPLING, REDUCING: A FITTING intended to join lengths of two different sizes of raceway.

3.11

similar to those of rubber.

3.12 ELBOW: A FITTING used to change the direction of a raceway system.

ELASTOMER: Rubber or any polymer other than a thermoplastic elastomer that has properties

3.13 FITTING: A means for securing conduit, cable, or tubing to an enclosure, box, or raceway system.
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3.14 FITTING, EXPANSION: A FITTING intended to compensate only for linear thermal expansion of a
span of rigid metal conduit, intermediate metal conduit, or electrical metallic tubing.

3.15 FITTING, EXPANSION-DEFLECTION: An expansion FITTING that compensates for linear
expansion and compensates for lateral or angular deflection in a span of rigid metal conduit, intermediate

metallic conduit, or electrical metallic tubing.

3.16 FITTING, DEFLECTION: A FITTING intended to compensate only for lateral or angular deflection in a
span of rigid metal conduit, intermediate metallic conduit, or electrical metallic tubing.

3.17 FITTING, FLEXIBLE CORD: A CONNECTOR used to reduce strain at points of termination for flexible

cord.

3.18 FITTIN
machine oils

3.18A FITT
cable end sto

3.19 FITTIN
circulation of

3.20 GRIP,

3.21 GRIP,
conduit.

3.22 GRIPR,

3.22A HEA
flexible metal

3.23 HUB:
enclosure.

3.24 LOCK
metal conduif

3.25 LOCK

G, LIQUID-TIGHT: A FITTING intended for use in wet industrial environfments
and coolants.

NG, PUSH-TO-CONNECT: A mechanical fitting provided with d-positive cond
p that relies solely upon metal teeth for attachment.

G, SEALING: A FITTING used with conduit or tubing that includes provision for p
pir inside of the conduit or tubing.

PULLING: A means of pulling conductors or cableiinto a raceway.

STRAIN-RELIEF: A means of reducing.sirain at points of termination for cab

Y DUTY FITTING FOR LIQUID-TIGHT FLEXIBLE METAL CONDUIT: A fitting f
conduit showing a highér level of pull force.

A FITTING, or part-of-a fitting intended for use with threaded conduit for conn

NUT, CONDBUIT: An internally threaded FITTING for use on rigid metal conduit or
, intended to inhibit turning and to provide a secure joint.

NUT, FITTING: A component of a CONNECTOR intended to inhibit turning and

that contain

uit, tubing or

reventing the

le or flexible

SUPPORT: A means of holding the Weight and restraining the arc-of-bend of a cable.

or liquid-tight

ection to an

intermediate

to provide a

secure joint.

3.26 NIPPLE: An externally threaded FITTING intended primarily to serve as a short raceway between

close-spaced

enclosures.

3.26A SEALING RING: A fitting used in conjunction with a liquid-tight fitting or a fitting or conduit locknuts

to provide as

eal at a knockout in a box or enclosure.

3.27 SERVICE-ENTRANCE HEAD: An enclosed FITTING intended for use at service entrances where a

service drop i

s connected to a service-entrance cable or raceway system.

3.28 THREADLESS FITTING: A FITTING intended for use with nonthreaded rigid metal conduit,
intermediate metal conduit, or electrical metallic tubing.
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3.29 TRANSITION COUPLING: A FITTING intended to attach one or more metal sheathed cables or
flexible metal conduit to one non-flexible metallic raceway.

4 General requirements

4.1 Except as indicated in Clause 4.2, a component of a product covered by this standard shall comply
with the requirements for that component. See Annex A for a list of standards covering components
generally used in the products covered by this standard. A component shall comply with the ANCE, CSA,
or UL standards as appropriate for the country where the product is to be used.

4.2 A componentis not required to comply with a specific requirement that:

a) inyolves a feature or characteristic not required in the application of the com;Lonent in the
proddct covered by this standard, or

b) is superseded by a requirement in this standard.

4.3 A component shall be used in accordance with its rating established forthe intended|conditions of
use.

4.4 The vdlues given in S| (metric) units shall be normative./Any other values given| shall be for
information gurposes only.

4.5 In addifion to complying with requirements specific todtsyintended use with conduit, cable, and tubing,
a male thregded fitting shall also comply with performanee, environmental and marking requirements for
its connectioh to any of the following additional uses as‘identified by the manufacturer:

a) anjenclosure with threaded knockouts;
b) anlenclosure with removable knockouts, or

c) fittihgs with internal female threads (e.g. HUBS, conduit bodies, couplings).
5 Construgtion
5.1 Metallic materials
5.1.1 Gengqral

5.1.1.1 OtHer than as provided in Clause 5.1.2.2, a FITTING shall have a wall thickness not |ess than that
specified in Tablet6whenmmeasured ot tesstham 322 (/8- fromrtheedge of the FITTING. Where a
taper is provided to facilitate withdrawal of the part from the die, the thickness shall not be less than that
required at the base of threads when measured 0.8 mm (1/32 in) from the edge of the FITTING.

5.1.1.2 FITTINGS intended for use with single conductor cable shall be constructed of nonferrous
material. When the FITTING is intended to be secured by a LOCKNUT, the LOCKNUT shall be provided and
shall be of nonferrous material.

5.1.2 Zinc die-casting material

5.1.2.1 The part of a zinc die-cast FITTING that is secured to flexible conduit by insertion inside the
conduit shall have a minimum thickness of 0.64 mm (0.025 in).
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5.1.2.2 The minimum thicknesses specified in Clauses 5.1.1.1 and 5.1.2.1 and Table 16 do not apply to
grounding ferrules of zinc die-cast FITTINGS, such as those used for liquid-tight flexible metal conduit and
gland rings of compression-type FITTINGS.

5.1.3 Coatings on metallic surfaces

5.1.3.1

A ferrous metal FITTING shall be protected against corrosion with a zinc coating not thinner than

as specified in Table 17 or with an alternate corrosion-resistant coating. The alternate coating shall comply

with the tests

specified in Clause 8.6.

be required
compliance s

In Canada, t
5.2 Nonme
5.21 Flam

5.2.1.1 Non
described in

52.1.2 The
BUSHING, or &

Note: M
with thi

5.2.1.3 Ang
another, or b
be tested.

5214 The

exico and the United States, a fitting of ferrous metal construction inténded
ible metal conduit or liquid-tight flexible nonmetallic conduit and intended’for d
subjected to a neutral salt spray (NSS) in accordance with ISO 9227\for 600 h.
no visible red rust when examined with normal or corrected normalision. The
r a fitting constructed of stainless steel having a minimum .of 16% chromiuny. In Mexico,
all be determined in accordance with NMX-D-122-ANCE.

is requirement does not apply.
allic materials
ability

metallic material of a FITTING shall. cemply with the nonmetallic materials flan
Clause 8.2.

flammability test shall not-be required for a material used in a FITTING, a
throat liner that is installed\in"a metal BUSHING and rated V-0, V-1, V-2, or 5-VA.

aterials rated V-2 or higher in accordance with CAN/CSA-C22.2 No. 0.17, UL 94, or NMX-J-565/
requirement.

idge between a possible ignition source and a combustible material, shall not b

for use with
rect burial in
\fter the test,
test shall not

mability test

N INSULATING

B-ANCE comply

nmetallic component that is located so that it is unable to propagate flame from one area to

e required to

hat has been

flammability test shall not be required to be performed on a polymeric material t

investigated at the minimum thickness determined in accordance with Clause 5.2.1.5 and found to resist
ignition when subjected to at least 60 arcs in accordance with the high-current arc ignition test, as
described in NMX-J-565/7-ANCE, CAN/CSA-C22.2 No. 0.17, or UL 746A.

5.2.1.5 The minimum thickness of a polymeric material shall be determined by measuring the thickness

of the material at any point other than at the base of a groove used to assemble a polymeric throat to a
BUSHING. The thickness at threads shall be measured from the crest of the thread through the material to

the smooth wall surface.

5.2.2 INSULATING BUSHINGS

5.2.21 In Canada and the United States, an INSULATING BUSHING shall be assigned one of the
temperature ratings specified in Table 18. The relative thermal index of the polymeric material shall be
equivalent to or greater than the temperature rating of the BUSHING.
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In Mexico, this requirement does not apply.
5.2.3 FITTINGS for flexible cord

5.2.3.1 In Canada and the United States, the polymeric material of a FLEXIBLE CORD FITTING for flexible
cord shall have a relative thermal index of at least 60°C (140°F) as determined in accordance with UL
746B or CAN/CSA C22.2 No. 0.17. A FITTING intended for use with flexible cord having a temperature
rating higher than 60°C (140°F) shall be molded of a material with a relative thermal index for electrical
properties and mechanical properties with impact (RTI-Impact) or without impact (RTI-Strength) not less
than the temperature rating of the cord, and shall be marked as indicated in Clause 7.9.1.

In Mexico, this+egqdirerment-deesnot-apphy

5.2.3.2 A pprt of a FITTING for flexible cord made of natural or synthetic ELASTOMER maiterialg, other than a
thermoplasti¢ ELASTOMER, shall comply with the hardness test specified in Clause 8.3.

5.2.4 Gaskets

5.2.4.1 A gasket constructed of elastomeric materials shall comply with the accelerated aging test
described in[Clause 8.17.7.

5.2.5 GaskKkets — expanded closed-cell material

5.2.5.1 A gasket constructed of expanded closed-cell material, other than an expandgd closed-cell
(foam) material, that is intended for installation between\a FITTING and its cover, or between jp FITTING and
an enclosurg, shall comply with the tests in Clause 8.32.1. A gasket constructed from a maferial that has

previously bg¢en investigated in accordance with .Glause 8.32.1 shall not be required to be tested.

5.2.5.2 A gpsket constructed of expanded*(feam) closed-cell material shall comply with the|compression
set test descyibed in Clause 8.32.2.

5.2.6 Grip

5.2.6.1 In Canada and the-United States, the polymeric material of a grip shall have a relative thermal
index of at lepst 50°C (122°F) or higher, based on the manufacturer's specification.

In Mexico, thiis requitement does not apply.

5.2.6.2 In Qanada and the United States, material having a relative thermal index described in UL 746B
or CAN/CSACZZ.Z No. U.T7 shall not be required to be invesiigated 1o determine the relative thermal
index.

In Mexico, this requirement does not apply.
5.3 Mechanical protection

5.3.1 A FITTING shall be constructed to allow assembly to a cable or raceway as intended without
damaging the cable or raceway. A part of a FITTING that makes contact with an insulated conductor shall be
smooth and rounded.

5.3.2 When a FITTING is intended for more than one trade size of raceway, the internal cross-section area
shall comply with the requirements of Clause 5.10.2.1 for the larger size of raceway.
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5.4 Throats and end stops for FITTINGS

5.4.1 General

5.4.1.1

Other than a COUPLING or LOCKNUT, a conduit FITTING shall be provided with a positive end stop

for the conduit and a smooth, rounded throat to protect against abrasion of insulation on conductors
entering the FITTING from the conduit. The throat shall be continuous around the circumference of the

FITTING.

5.4.1.2 A FITTING for the connection of conduit shall have a smooth rounded opening. Unless otherwise

indicated, the

throat diameter of the inlet hole shall be as specified for a BUSHING in Table 1.

54.1.3 The
intermediate
diameter as
specified in T

Note: In

5414 AF
clamped in pl

5.4.2 End stops for FITTINGS for armored cable

5421 AF
does not pas
and shall be
by the body o

5.4.3 End stops for FITTINGS for flexible metal conduit

54.3.1 Aflg
end stop sha
conduit.

5.4.3.2 A flgxible metalkeonduit FITTING for 1/2 (16) trade size and larger conduit, other th

FITTING, shall
trade size, ot
the conduit W
7.18.1.

throat of a FITTING that is internally threaded for attachment to rigid metg

specified in Table 1 for a BUSHING. The gauges illustrated in Figure 1 ‘and the
bble 2 shall be used to determine whether the FITTING complies.

Canada, intermediate metal conduit (IMC) is not recognized.

pce and shall inhibit the passage of a 4.8-mm (3/16-in)diameter probe.

[TING for armored cable shall be provided with a smooth, rounded end stop so tf
5 through or protrude beyond the end stop.» An armored cable BUSHING shall be
Visible after installation without disturbing the wiring. The smooth end stop shal
f the FITTING or by a separate part applied to the cut end of the cable.

xible metal conduit FITTING shall be provided with a smooth, rounded end stop.
| be provided by thetbody of the FITTING or by a separate part applied to the ¢

completely-encircle the end of the conduit. A FITTING for use with conduit less
ner than.an ANGLE FITTING, having an end stop which does not completely encirg
hen installed in the FITTING, shall be provided with the carton marking specifi

| conduit or

metal conduit, other than a COUPLING or a LOCKNUT (see Clause 5.4.1.1), shall have a throat

dimensions

[TING shall substantially close the opening with which it is ised when the cable ¢r raceway is

at the armor
held in place
be provided

The smooth
Ut end of the

an an ANGLE
han 1/2 (16)

le the end of
bd in Clause

5.4.3.3 The maximum and minimum inside diameter of the end stop of a flexible metal conduit FITTING
shall be as specified in Table 3.

5.4.4 End stops for FITTINGS for metal-clad cable

5.4.4.1

A FITTING for metal-clad cable, Type ACG90 or ACGWU90, shall be provided with a smooth,

rounded end stop so that the metal sheath of the cable does not pass through, or protrude beyond, the
end stop. A TRANSITION COUPLING having an end stop which does not completely encircle the end of the
cable when installed in the FITTING shall be provided with the carton marking specified in Clause 7.18.2.

Note: In Canada, metal-clad (MC) FITTINGS are not recognized.
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5.4.5 End stops for FITTINGS for flexible metallic tubing

5.4.5.1 In Mexico and the United States, a FITTING for flexible metallic tubing shall be provided with a
smooth, rounded end stop with maximum and minimum inside diameters as specified in Table 4, and
which completely encircles the end of the tubing when installed.

These dimensional requirements do not apply to the shoulder of a FITTING that is secured by insertion
inside the tubing. The maximum external diameter of a flexible metallic tubing FITTING that fits inside a
raceway (screw-in type) shall not exceed the diameter specified in Table 5.

In Canada, this requirement does not apply.

5.4.6 End ltops for FITTINGS for liquid-tight flexible conduit

54.6.1 AF
that complet
stop shall be
by a separat

TTING for liquid-tight flexible metal conduit shall be provided with a smaoth, roun
bly encircles the end of the conduit. The maximum and minimum jnside diame
as specified in Table 6. The smooth end stop shall be provided by the body of
b part applied over the cut end of the conduit.

ded end stop
er of the end
the FITTING or

546.2 AF
stop shall no

»

TTING for liquid-tight flexible nonmetallic conduit shall, camply with Clause 5.416.1. The end

l be required to completely encircle the conduit.

5.4.7 End stops for TRANSITION COUPLINGS

5471 AT cable and/or

conduit for w

RANSITION COUPLING shall be provided with-end stops as applicable for the
hich the coupling is intended.

5.5 Throats and end stops for THREADLESS FITTINGS

5.5.1 CONNECTORS
5.5.1.1 Other than as specified in Clause 5.5.1.2, a threadless CONNECTOR for use with rigid metal
conduit, intefmediate metal conduit, or electrical metallic tubing shall have a smooth, rounded end stop

with a throat{diameter as spgecified for a BUSHING in Table 1.

Note: Ih Canada, intermediate metal conduit (IMC) is not recognized.

5.5.1.2 Ath

5 (129), and

readless CONNECTOR for electrical metallic tubing in the 2-1/2 (63), 3 (78), 3-1/2
6 (155) trade sizes shall have a smooth, rounded end stop with an interna

91), 4 (103),
diameter as

specified in

Fle e 72 O =2 1 4
dlIC 7. OCC 7.0.1.

5.5.1.3 The throat diameter of a threadless CONNECTOR for electrical metallic tubing shall not be less than
as specified in Table 1, as determined either by application of the limit gauges illustrated in Figure 1 or by
measurement as described in Clauses 5.5.1.4 and 5.5.1.5. The dimensions of the gauges are given in
Table 2.

5.5.1.4 The measurements from which the throat diameter of a threadless CONNECTOR shall be
determined, for comparison with the minimum specified in Table 1, shall be made by means of a
machinist's inside micrometer caliper that is equipped with a ratchet. The calibration of the scale shall
facilitate estimation of each measurement to 0.003 mm (0.0001 in).

5.5.1.5 The throat diameter at any point in a THREADLESS FITTING shall be equal to or greater than the
applicable value specified in Table 1. Four measurements of the throat diameter of each CONNECTOR shall
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be made to determine the smallest diameter. Each measurement shall be estimated to the nearest 0.003
mm (0.0001 in) and recorded. The smallest of all of the recorded diameters shall be rounded to the
nearest 0.03 mm (0.001 in). When rounding, an even number in the third decimal place shall not change
when the number in the fourth decimal place is five and there is no number or zero in the fifth place.

5.5.2 COUPLINGS

5.5.2.1 Other than as specified in Clause 5.5.2.2, a threadless COUPLING for use with rigid metal conduit,
intermediate metal conduit, or electrical metallic tubing shall be provided with a centering stop having an
effective diameter not less than the minimum throat diameter specified in Table 1 and not greater than the
smallest outside diameter of the smallest raceway intended to be accommodated.

Note: Il Canada, intermediate metal conduit (IMC) is not recognized.

5.5.2.2 Thrgadless COUPLINGS for electrical metallic tubing in the 2-1/2 (63), 3 (78), 34%/2 (91), 4 (103), 5
(129), and 6 (155) trade sizes shall be provided with a centering stop having an effective diameter not less
than the minilmum throat diameter specified in Table 7. See 7.3.1.

5.5.3 Throdts for BUSHINGS and INSULATING BUSHINGS

5.5.3.1 A BUSHING or INSULATING BUSHING for rigid metal conduit oriintermediate metal cond{it shall have
a smooth, roynded surface at the throat. The throat diameter shall'be as specified in Table 1.

Note: Ir] Canada, intermediate metal conduit (IMC) is not recognized.

5.5.3.2 A BUSHING or INSULATING BUSHING shall be*provided with ribs or the equivalen{ to facilitate
tightening.

5.5.4 End stops for SERVICE-ENTRANCE HEADS

5.5.4.1 A SERVICE-ENTRANCE HEAD Aot rigid metal conduit, intermediate metal conduit, |or electrical
metallic tubing shall have an integral end stop for the conduit or tubing. The end stop shall haye a smooth,
rounded opeining. Other than as_specified in Clause 5.5.4.2, the internal diameter of the end stop shall be
as specified fpr a BUSHING in Table 1.

Note: I Canada, intermediate metal conduit (IMC) is not recognized.

5.5.4.2 A SERVICE:ENTRANCE HEAD for use with conduit of a size larger than that correspondjng in size to
the other pari{s of.the head shall have an end stop with an internal diameter no greater than the maximum
size throat diameter specified for a BUSHING in Table 1.

5.6 Screws
5.6.1 General

5.6.1.1 AFITTING employing a plate or a yoke shall be secured by a screw or screws not smaller than No.
8 and not having more than 32 threads per 25.4 mm (1 in).

5.6.2 Screws for FITTINGS for armored cable and flexible metal conduit

5.6.2.1 When a direct-bearing setscrew is used, it shall not be smaller than No. 10 and shall be of the
tangential type. The use of a direct-bearing setscrew of the radial type with the axis of both the screw and
the cable or conduit in the same plane shall comply where the angle between the axis of the screw and the
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axis of the cable or conduit is not more than 60 degrees and is oriented in the direction that forces the
cable or conduit into the FITTING.

5.6.2.2 Deleted

5.7 coNDuIT BODIES (Mexico and US only)

5.71

5.7.1.1

General

In Mexico and the United States, the requirements in Clauses 5.7.1.2 — 5.7.1.9 and 5.7.2, Table

39 — Table 41, and Figure 12 and the applicable requirements in Clause 7.10 apply to CONDUIT BODIES for

use with rigic metatconduit (RMC), efectricatmetattic T.u'uillg (EMT), ancHntermediate metatcpnduit (|MC).
In Canada, the requirements of Clauses 5.7.1.2 — 5.7.1.9 and 5.7.2, Table 39 — Tahle.41, Rigure 12 and
the applicable requirements in Clause 7.10 do not apply.
5.7.1.1A In[Mexico and the United States, the requirements in Clauses 574,1.2 — 5.7.1.9 and Clause
5.7.3, Table § — Table 11, Table 39 — Table 41, and Figure 12 apply to conduit bodies for use With rigid PVC
conduit.
In Canada, the requirements in Clauses 5.7.1.2 — 5.7.1.9 and Clause 5.7.3, Table 8 — Table 11, Table 39 —
Table 41, angl Figure 12 do not apply.
5.7.1.2 A QONDUIT BODY shall have an internal cross-sectional area not less than that specified in Table
39, based or] the largest size raceway that is intended to-be connected to it.
5.7.1.3 A CONDUIT BODY having provision for theztonnection of conduit or tubing larger thap the 1/2 (16)
trade size:

a) shIII have a removable blank cover, and

b) shall comply with Clauses 5.7.1.4 and 5.7.1.5.
This requirefnent does not apply to a CONDUIT BODY marked for use only with 6 AWG (18.30 mm?) or
smaller conductors.
This requirement doesinot apply to a CONDUIT BODY having an internal length (measured|as shown in
Figure 12) thiat is equal to or greater than the dimensions specified in Table 40. See Clause 7{10.4.
5.7.1.4 A donpuit Bony that does not change the direction of wiring passing through itl shall have a

length not less than eight times the trade size of the connected largest tubing or conduit. The length shall
be measured inside the CONDUIT BODY from the end stop of the conduit HUB, away from the center of the
body, to an equivalent point on the conduit HUB on the opposite wall, or for a CONDUIT BODY having a single
raceway entry, to the opposite wall. See Figure 12.

Note: Measurements expressed as multiples of trade sizes are to be determined by converting the trade size of the raceway
(not the metric designator) to a value expressed in millimeters. Example: 1/2 trade size X 8 =4 =4 inches = 101.6 mm.

A shorter CONDUIT BODY complies when it is investigated for installation of a combination of conductors that
are less than the specified maximum fill for the largest conduit size that the CONDUIT BODY will
accommodate. See Clause 7.10.4.

5.7.1.5 A CONDUIT BODY constructed to enable a change in the direction of the axis of a tubing or conduit
system (see Figure 12) shall have a distance inside the body between each tubing or conduit entry and the
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entry hub on the opposite wall of the body intended to enclose a common conductor not less than that
specified in a) or between each tubing or conduit entry and the opposite wall not less than the sum of a)
and b) (see note to Clause 5.7.1.4):

a) six times the trade size of the largest tubing or conduit for which the body is intended, and

b) the sum of the diameters of all other tubing or conduit entries in the same wall of the body.

The distance shall be measured from points located at each of the raceway entries where the axis of the
raceway passes through the plane of the end stop of the conduit HUB to the inside surface of the cover.

See Figure 12.

5716 Ac(

NDUIT BODY having smaller dimensions than as specified in Clause 5.7.1.5 shall:

a) comply with the wire pull test in Clause 8.4 for installation of a combinafion” of

includ
condu

b) hay
indica

5717 Ac
Clause 5.7.1
Table 41.

5.7.1.8 Mat
a tight fit, sha

ng 4 AWG (21.2 mm?) or larger, that is less than the specified maximum fill fq
it size that the CONDUIT BODY is intended to accommodate. See Clausge.7.10.4, of

e a radius to the curve of its centerline not less than the radius to the center o
ed for an elbow in UL 6, C22.2 No. 45.1 or NMX-J-534-ANCE.)See Clause 7.10

DNDUIT BODY having a raceway entry in the wall oppgsite the removable cove
3(a) shall have a distance from the cover to the oppaesite wall not less than tha

ng surfaces of a cover and body shall providé a close fit. A gasket, where requir
Il be provided with the cover. The gasket'shall not be required to be cemented

secured in place on the cover.

5719 Acd
threads per
Alternatively,

5.7.1.10 De
5.7.1.11 De
5.7.1.12 De

5.7.1.13 De

25.4 mm (1 in). The screws. shall thread into metal having at least two
the screw attachment shall:comply with the torque requirements in Clause 6.2.2,

eted
eted
eted

eted

conductors,
r the largest

f the tube as
4A.

specified in
t specified in

bd to provide
or otherwise

ver shall be attached to the body by No. 6 or larger machine screws not having more than 32

full threads.

5.7.2 conbuIT BODIES for use with rigid metal conduit (RMC), electrical metallic tubing (EMT), or
intermediate metallic conduit (IMC)

5.7.21

metallic tubing (EMT), or intermediate metal conduit (IMC), shall comply with Clause 5.4.1.3.

5.7.3 Conduit bodies for use with rigid polyvinyl chloride (PVC) conduit

5.7.3.1

5.7.1.13, Clauses 5.7.3.2 - 5.7.3.11, Clause 8.21, and Table 8 — Table 11.

The throat diameter of a CONDUIT BODY intended for use with rigid metal conduit (RMC), electrical

A CONDUIT BODY intended for use with rigid PVC conduit shall comply with Clauses 5.7.1.5 —

Note: The products covered by these requirements are rated as inherently resistant to the corrosive influences of common
industrial atmospheres, including the vapors and mists of bases, hydrofluoric and chromic acids, and pickling and plating

baths.
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5.7.3.2 A cONDUIT BODY shall be of an unplasticized PVC material rated for the application.

5.7.3.3 The inner and outer surfaces of a PVC cONDUIT BODY shall not be subject to peeling, scaling, or
flaking and shall be smooth and free from blisters, cracks, and other defects. In the case of a molded
product, excess flashing shall be removed from the mold line of all interior surfaces so that there are no
sharp edges or obstructions to the passage of wiring or mating of parts in the intended use of the product.

5.7.3.4 Inserts used for compliance with Clause 5.7.1.9 shall be molded or assembled into the body of a
PVC CONDUIT BODY.

5.7.3.5 A PVC conbuiT BoDY shall be constructed to allow securing to PVC conduit by means of a

solvent type

5.7.3.6 The
tapered and

a) wit

b) tha

5.7.3.7 Thg

enable assembly to PVC conduit in a manner that provides the strength required for both the

assembly, as
described in

A socket def
is marked in

5.7.3.8 Thg
specified in |
measuremer
in Table 11.

5.7.3.9 Thg
diameters ar
nor is the m
adapter shal

5.7.3.10 TH
comparison

f camantwwithaout damana a0 tha caonimnroany Ar cands at
HeerReHWwhHout-GarHagetEtHe-ooND U oD -O-60REuTt:

socket of a PVC cONDUIT BODY shall have a circular cross section. The'so
5hall be provided with an end or centering stop:

hout burrs, sharp edges, or similar conditions to damage wires being.pulled over

t restricts the depth of penetration of PVC conduit.

socket dimensions of a CONDUIT BODY shall be as spécified in Table 8 or Tabl

icket shall be

the stop, and

£ 9, and shall

determined by compliance with the bending test described in Clause 8.21.8, an
Clause 8.21.9.

th greater than the maximum specified inJable 8 or Table 9 complies when the
pccordance with Clause 7.10.7.

throat diameter of a CONDUIT BEDY for use with rigid PVC conduit shall not bg
[able 10, as determined either by application of the limit gauges illustrated in R
t as described in Clauses:5(7.3.10 and 5.7.3.11. The dimensions of the gauges

curved surfaces-ofithe limit gauges illustrated in Figure 1 shall be ground and
d within the tolgranices specified in Table 11. The handles for these gauges are
bans by which, the handles are joined to the gauges. Each gauge for an intern
have thedetters FEM or equivalent on the same face on which the size appears

e measurements from which the throat diameter of a finished cCONDUIT BODY is d
with the minimum specified in Table 10, shall be made by means of a mac

joint and the
d the pull test

CONDUIT BODY

less than as
igure 1 or by
are specified

lapped to the
not specified,
ally threaded

etermined for
hinist’s inside

micrometer caliper that 1S equipped with a raichet. The calbration of the scale shall faciitate estimation of
each measurement to 0.003 mm (0.0001 in).

5.7.3.11 The throat diameter at any point in a CONDUIT BODY for use with rigid PVC conduit shall be equal
to or greater than the applicable value specified in Table 10. Four measurements of the throat diameter of
each CONDUIT BODY shall be made to determine the smallest diameter. Each measurement shall be
estimated to the nearest 0.003 mm (0.0001 in) and recorded. The smallest of all of the recorded diameters
shall be rounded to the nearest 0.03 mm (0.001 in). When rounding, an even number in the third decimal
place shall not change when the number in the fourth decimal place is five and there is no number or zero
in the fifth place.
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5.8 Threads for FITTINGS and conduit entries
5.8.1 General
5.8.1.1 The external threads of a FITTING shall be straight or tapered and the thread form shall comply

with NMX-J-554-ANCE or ANSI/ASME B1.20.1. Internal threads of a fitting or conduit entry shall be
straight or tapered and comply with Clauses 5.8.1.2, 5.8.1.3, 5.8.1.4, and 8.37.

5.8.1.2 Internal threads of a fitting or conduit entry shall comply with NMX-J-554-ANCE, CSA C22.2 No.
0.5, or ANSI/ASME B1.20.1 and use National Standard Straight (NPS) or modified National Standard Pipe
Taper (NPT) thread. For NPT threads, the entries shall be threaded to a gauging tolerance of L1 + 1/2 to
L1+50naw

rlnnn l\IDT nlua astao
gt prag-gauge:

5.8.1.3 Delgted

5.8.1.4 Thre
provide prote
in Table 1. F
accordance W

5815 AFI
connected to

5.8.2 Minimum thread projection

5.8.2.1 The
the thread ald

5.9 Electrig
5.9.1 Metal

enclosure sh
resistance te

5.9.2 Wherg¢ the FITTINGts intended for use with a raceway or cable sheath that is deper

carry a fault
determined tq

Note: N

aded openings of a fitting for the connection of conduit shall be smooth ang
ction to the conductors. The throat diameter of an opening shall be within the lin
br NPT threaded entries, the minimum depth to an integral bushing or end sto
ith Table 42.

[TING that has external threads other than as specified.n Clause 5.8.1.1 and is in
a sheet metal box shall be provided with a LOCKNUT:

external thread projection of a FITTING, when measured from the shoulder stop
ng the axis of the FITTING, shall not be’less than that specified in Table 12.

al continuity of FITTINGS, enclosures, cables, and raceways

C FITTINGS intended for(€aonnection of metallic raceway or metal-sheathed cab

5t described in Clause 8.9.

current, the FITTING shall comply with the current test described in Clause 8.1
be a nonrgrounding type shall not be required to be subjected to this test.

equipm

| rounded to
hits specified
p shall be in

tended to be

to the end of

e to a metal

bll provide a continuous electrical bonding (to ground) connection, and shall comply with the

ded upon to
0. A FITTING

designated as

on- ground|ng type flttlngs are those intended only for use W|th raceways or cables that are no|

Canadian Electrical Code (CE Code) Part|.

ection 10 of the

5.9.3 All metal parts of a FITTING that are capable of becoming energized shall be bonded together to
ground unless located so that they are unable to be contacted.

5.10 Offset

5.10.1

5.10.1.1

and ANGLE FITTINGS

Offset FITTINGS

An offset FITTING intended to change the position of the axis of a raceway system shall have a

removable cap or cover to facilitate the installation of wires when the offset is greater than 25.4 mm (1 in)
or when the axis of the offsetting section is at any angle greater than 35 degrees from the axis of the
raceway.
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5.10.2 ANGLE FITTINGS

5.10.2.1 A FITTING, such as an offset NIPPLE or ELBOW, through which wires pass shall have an internal
cross-sectional area at all points not less than 80 percent of that of a BUSHING having a minimum throat
diameter in accordance with Table 1. The shape and area of the FITTING shall not inhibit use of the largest
number and size of conductors intended for that trade size FITTING.

5.10.2.2 ANGLE FITTINGS without removable covers, other than CONNECTORS which are secured to the
raceway by means other than turning, shall comply with the wire pull test described in Clause 8.4. These

requirements do not apply to FITTINGS for a liquid-tight flexible conduit or flexible cord.

5.11 Luminaire-studs

5.11.1 A luminaire stud shall be of malleable iron, steel, or other equivalent material-and“shgll have a 3/8
(12) NPS straight pipe thread in accordance with Clause 5.8.1.1. The threaded portionishall have no fewer
than five full threads.

5.12 FITTINGS and BUSHINGS for armored cable

5.12.1 An grmored cable FITTING of the 3/8 (12) trade size shall securéa No. 14 AWG (2.08/mm?), 2-wire

cable, unless

5122 An

specified in
contains pro
given range

5.12.3 An armored cable BUSHING shall be of-a readily distinguishable bright color such as

or yellow.
5.13 FITTIN

5131 An
mm?), 2-wirg

accommodaled by the FITTING, unless marked to indicate its use with a specific range of cak

Clause 7.4.1

5132 Ind
cable shall h

marked in accordance with Clause 7.12.1 to indicate-it§ use with a cable of ano

hrmored cable BUSHING shall be usable for the\purpose intended and have d
Table 13. For all sizes of bushings, the maximum percentage of the circur]
ections shall be 40 percent of the outside-diameter of the BUSHING. The BUSH
pf armored cable is shown in Table 13.

5S for nonmetallic-sheathed cable

bnmetallic-sheathed-cable FITTING shall secure cable in a range between No.
cable with an uninsulated grounding wire, and the largest oval or round multico

ave a‘relative thermal index of at least 90°C (194°F) for mechanical properties y

her size.

mensions as
hference that
NG size for a

red, orange,

14 AWG (2.1

hductor cable
le sizes. See

anada-and the United States, the polymeric material of a FITTING for nonmetallic-sheathed

ithout impact

(RTI-Strengt

h) AnAd EN°™ (49900 fAr manchaninal neranartine vaith manant (DT lanant) Ao 4

etermined in

Tt OUT O 2T o e oo o pTrop et o Wit hioaot Ty - ppact—as

accordance with UL 746B or CAN/CSA C22.2 No. 0.17.

In Mexico, th

5.13.3

is requirement does not apply.

In Canada and the United States, a nonmetallic material having a relative thermal index as

described in UL 746B or CAN/CSA C22.2 No. 0.17 shall not be required to be investigated to determine
the relative thermal index.

In Mexico, th

is requirement does not apply.
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5.14 FITTINGS for mineral-insulated cable

5.14.1 A FITTING for mineral-insulated cable shall be provided with means for separation of the cable
conductors.

5.14.2 Flexible insulating tubing shall be provided with each FITTING. At least 152 mm (6 in) of tubing
shall be provided for each cable conductor. A single piece of tubing with a total length that is equivalent to
152 mm (6 in) times the number of cable conductors complies with the requirement.

5.14.3 The inside diameter of the tubing specified in Clause 5.14.2 shall be such that the tubing is easily

slipped over the bared conductors of the cable of the largest conductor size for which the FITTING is
i aAa icknocce o atuhinachall na aloce an faataati )
intended. The-wal-thickress-efthe-tubing-shal-retbelessthan-0-564+mm(B-020-rR)-

5144 Insu
Clause 8.24 4

5.14.5 Othe
the FITTING, fq

with a separafte sealing FITTING.

5.14.6 AFI
not be requirg

5.15 NIPPLE

5151 ANI
LOCKNUT Or B

5.16 SERVIC

5.16.1 A rdg
intermediate
assembled tq
handling and

Note: In

5.16.2 ASE
more than thr

ating materials of different composition used with the same FITTING shall-bg)con
D.1.

r than as specified in Clause 5.14.6, a FITTING shall be provided, with a means
r sealing the end of the cable against the entrance of moisture, or the FITTING sh

TING intended for use in dry locations only, and marked«n accordance with Claug
d to comply with the wet locations test described in"Clause 8.7.

PPLE shall have a tightening means that has a maximum diameter not exceed
JSHING, as specified in Table 1.

E-ENTRANCE HEADS

movable part on a SERVICE-ENTRANCE HEAD intended for use on rigid m
metal conduit, or electrical metallic tubing that is intended to be discarded afte
the conduit or tubing-shall be secured so that separation from the head durin
unintended use does not occur.

Canada, intefmediate metal conduit (IMC) is not recognized.

RVICE-ENTRANCE HEAD shall have provisions for separate entry of each service cqg

eeof the holes shall be opened, and not more than one hole shall be uninsulated.

patible. See

as a part of
all be usable

se 7.16, shall

ing that of a

btal conduit,
r the head is
y shipping or

nductor. Not

5.16.3 A SERVICE-ENTRANCE HEAD for use with service-entrance cable shall protect the open end of the
jacket or braid from the entrance of rain and shall have a means for mounting and for clamping of the

cable.

5.17 Pulling, strain-relief, and mesh grips

5.17.1

A grip shall consist of a mesh (wire, strand, or nonmetallic filament) that surrounds the object to

which it is assembled and shall be provided with a means of termination. A grip shall be constructed so
that a longitudinally applied force results in the mesh tightening circumferentially about the object in an
even manner.

5.17.2 A STRAIN-RELIEF GRIP attached to a FITTING shall not interfere with the intended use of that FITTING.
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5.18 Reducing washers

5.18.1

pieces. The combined thickness of the two pieces shall not be less than (a) or (b):

Reducing washers for reducing the size of knockout holes shall be of metal and consist of two

a) in Mexico and the United States, 1.59 mm (0.0625 in) for steel and 2.3 mm (0.091 in) for

alumi

num,

b) in Canada, 1.3 mm (0.052 in) for steel and 2.3 mm (0.091 in) for aluminum.

The dimensions of the washers are given in Table 14.

5.18.2 Red
location shal

ucing washers for use with liquid-tight fittings, conduit fittings or conduit loek
comply with the sealing ring test requirements in Clause 8.39.

5.19 CONDUYIT LOCKNUTS

5.19.1 Acq
5.19.2 Con
8.13.1.1. Co
Table 1 are n

5193 Ac
incomplete o

5.19.4 Sea
requirements
used and on
standard cor

nduit locknuts constructed from steel and aluminum faving dimensions in acg
ot subject to this test.

DNDUIT LOCKNUT shall be threaded throughoutitsientire length. A CONDUIT LOCKN
r nonstandard thread shall comply with Clause 8.13.1.2.

ing type conduit locknuts for use in-arwet location shall comply with the sed
in Clause 8.39.2. When applying therequirements in Clause 8.39.2, no sealin
b sealing type conduit locknut shall be assembled to the outside of the enclosure
duit locknut.

5.20 BUSHINGS for metal studs

5201 AB
with the requ

5202 A B
nonmetallic g

JSHING for a metal ‘stud, constructed of either metallic or nonmetallic material,
irements in Clause 8.35.

USHING Afar. a metal stud shall provide an effective barrier that completely
onduit,tubing, or cable.

5.21

5.21.1

SEALINGRINGS and sealing locknuts

huts in a wet

NDUIT LOCKNUT shall be provided with notches or the equivalent to<facilitate tightg¢ning.

duit locknuts shall be constructed of metal and shall comply with the test specified in Clause

ordance with

UT having an

ling ring test

j ring is to be

replacing the

shall comply

encircles the

A SEALING RING intended for use with a liquid-tight fitting or a fitting or conduit locknut in a wet

location shall be provided with a rigid means for retaining its shape when placed between a fitting or
conduit locknut and a knockout in an applicable enclosure. This requirement does not apply to a sealing o-
ring intended for use with a fitting in a threaded opening.

5.21.2 A SEALING RING shall be installed as intended or in accordance with the manufacturer’s
instructions.

5.22 PUSH-TO-CONNECT FITTINGS

5.22.1 A PUSH-TO-CONNECT FITTING made from a nonmetallic material intended for use with metallic
conduit, tubing or cable whose armor is suitable for grounding and transitions to another nonmetallic
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conduit or tubing and marked in accordance with 7.21.3 shall not be required to comply with the current
test.

5.22.2 A PUSH-TO-CONNECT FITTING shall comply with the throat and end stop requirements for each
specific conduit, tubing or cable type that the FITTING is intended to be used.

5.22.3 A PUSH-TO-CONNECT FITTING made from aluminum shall not employ stainless steel teeth for
securing the cable or conduit.

5.22.4 A PUSH-TO-CONNECT FITTING that employs stainless steel teeth shall not be used with aluminum
cable or conduit.

5.22.5 A FIMTING intended for use in dry locations only, and marked in accordance with-7.2[1.4, shall not
be required t¢ comply with the wet locations test described in 8.7.

6 General ¢onditions for tests

6.1 Method of assembly

6.1.1 Unlesp otherwise specified, the samples of FITTINGS for all tests'shall be assembled in|the intended
manner and fs described in Clauses 6.1.3, 6.2.1, 6.2.2, and 6.3.3"as applicable. A FITTING shall not crack

or break, andl the FITTING or screw threads shall not be stripped. The raceway to which the FITTING is
assembled shall not be damaged.

6.1.1A A FITTING sample shall be able to be assembled using commonly available tools.

6.1.1B A FITTING is permitted to be assembled using a specific tool when:
a) the|specific tool is provided with thé.product in the smallest unit carton, and

b) thelinstallation instruction previded in or on the smallest unit carton specifies use of the tool (See
7.1.6)

6.1.2 A FITTING shall be investigated for use with cable or conduit of each type, size, wall thickness, and
material, as gpecified by the ‘manufacturer. The cable or conduit used in the investigation shall comply with
the applicabl¢ ANCE, CSA, or UL Standards.

6.1.3 Except as«specified in Clause 8.11.2, for a fitting that has an end or centering stop, the conduit,
tubing, or cgbleshall be pushed against the stop before the FITTING is tightened. Unlegs otherwise
specified, th j 52 mm (6 in)
beyond the end of the fitting to the inside the box.

6.2 Assembly torque

6.2.1 The tightening torque to be applied to a compression-type FITTING, or similar product, shall be as
specified in Table 15. A LOCKNUT shall be hand-tightened and then further tightened 1/4 turn with a
hammer and a flat-bladed screwdriver or by an equivalent method.

6.2.2 Other than as indicated in Clauses 6.3.3, 8.8.2, 8.11.3.2, and 8.25.1.3, a screw or bolthead screw,
other than a No. 8 or No. 6, that is capable of being tightened with a screwdriver shall be tightened to a
torque of 3.96 N-m (35 Ibf-in). A No. 8 screw shall be tightened to a torque of 2.26 N-m (20 Ibf-in), and a
No. 6 screw shall be tightened to a torque of 1.36 N-m (12 Ibf-in). An unslotted, bolthead screw, direct-
bearing or securing a clamp, shall be wrench-tightened to a torque of 18.1 N-m (160 Ibf-in).
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6.3 Sample preparation

6.3.1 The end of the conduit or tubing shall be cut clean and square to its long axis using a metal cutting
blade. The nonmetallic sheath or jacket of a cable or cord shall be removed and cut square to the long axis
of the cable or cord. The convolution of the metal armor or sheath of an armored cable, metal-clad cable or
Type ACG90 or ACGWU9O0 cable shall be cut along the long axis of the cable, which can be accomplished
by the use of a rotary armor cutting tool, or by separating the convolutions and then cutting the strip of
armor or sheath.

6.3.2 In Canada, the assembly torque for flexible metal conduit FITTINGS, armored cable FITTINGS, and

cable Types ACG90 and ACGWU90 FITTINGS shall be 2.3 N-m (20.36 Ibf-in) for all screw sizes. The
assembly torque for aluminum-sheathed cable FITTINGS shallbe 1 7 N-m (15 05 Ibf-in)

In Mexico anld the United States, this requirement does not apply.

6.3.3 Except as specified in Clauses 6.2.2, 8.11.2.2 and 8.11.2.3, the manufacturer shall b¢ permitted to
specify assembly torque. See Clause 7.1.6.

6.4 Envirohmental conditions
6.4.1 Gengdral

6.4.1.1 A F|TTING intended for use in a wet location shall comply with the wet locations tes} described in
Clause 8.7. $uch a FITTING is also concrete-tight. The following fittings shall not be required to be tested as
described in [Clause 8.7:

a) in Canada, compression-type fittings for;use with electrical metallic tubing are considered rain-
tight according to Clause 8.11.9 and Figure 2,

b) Fitfings for liquidtight conduit, Clauses 8.17 and 8.19,
c) Liquidtight fittings for flexible cord, Clause 8.27,
d) Fitfings for oil resistant.type tray cable, Clause 8.28,

e) A fitting in accordance with Clauses 6.4.3 and 7.2.1 and marked "Type 3", "Type 3%", "Type 3X",
"Typg 4", "Type 4X%,»"Type 6" or "Type 6P",

f) in Ganada,‘\a’submersible fitting, Clauses 6.4.3.2 and 8.11.8.

6.4.1.2 A CONCRETE-TIGHT FITTING shall comply with the concrete-tightness test described in Clause 8.8.
The following FITTINGS shall not be required to be tested:

a) a threaded or compression-type FITTING,
b) a FITTING that complies with Clause 8.7, and

C) a FITTING marked to indicate that it is to be taped to inhibit the entrance of concrete.
6.4.2 LIQUID-TIGHT FITTINGS

6.4.2.1 A LIQUID-TIGHT FITTING shall comply with the oil spray test described in Clause 8.17.6 or 8.19.4. A
LIQUID-TIGHT FITTING is also suitable for use in wet locations and is also concrete-tight.

6.4.2.2 In Mexico and the United States, a LIQUID-TIGHT FITTING intended for direct burial in earth shall
comply with Clause 5.1.3.3, if applicable, and be marked in accordance with Clauses 7.14.1 or 7.15.2.
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In Canada, this requirement does not apply.
6.4.3 Other environments

6.4.3.1 A FITTING intended for use with enclosures for environments other than those covered in Clauses
6.4.1.1, 6.4.1.2, and 6.4.2.1, such as those with type ratings that indicate the external conditions for which
they are usable, shall comply with the type tests specified in NMX-J-235/2-ANCE, CAN/CSA C22.2 No.
94.2, or UL 50E, and shall be marked in accordance with Clause 7.2.1.

6.4.3.2 In Canada, a FITTING marked submersible shall comply with the submersion test described in
Clause 8.11.8, and is also suitable for use in wet locations, concrete-tight, and liquid-tight.

In Mexico and the United States, requirements for submersible FITTINGS are provided AnvNMX-J-235/2-
ANCE, or UL|[50E.

6.5 SERVICE-ENTRANCE HEADS

6.5.1 In Capada and the United States, the polymeric material of a BUSHING intended [for use in a
SERVICE-ENTRANCE HEAD shall have a relative thermal index of at least 50°C) (122°F) for eithel mechanical

or electrical properties.

In Mexico, this requirement does not apply.
7 Marking
Advisory Note: In Canada, there are two official languages, English and French. Markings required by this
standard might have to be provided in other languages to conform with the language requirgments of the
country wherg the product is to be used.
7.1 General

7.1.1  Units pf measure for markings shall be in Sl (metric), equivalent units, or both.

7.1.2 All markings shall be-legible. All product markings shall be permanent. The following types of
markings or the equivalent.are’permanent:

a) etched,

b) molded,

c¢) die stamped,
d) paint stenciled,

e) in Canada and the United States, indelibly stamped on a pressure sensitive label secured by
adhesive and complying with CSA C22.2 No. 0.15 or UL 969, and

f) in Mexico, indelibly stamped on a pressure-sensitive label in accordance with the permanence of
markings test in Clause 8.36.

7.1.3 A FITTING shall be marked with the manufacturer's name, trademark, or other descriptive marking
identifying the organization responsible for the product. The FITTING shall also be marked with a catalog

number or an equivalent designation. The marking shall be located where it is readily visible after the
FITTING has been installed. If the catalog number or its equivalent designation is not marked on the FITTING,

it shall be marked on the smallest unit shipping carton or other container in which the FITTING is packaged.
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7.1.4 In the United States, when a manufacturer produces or assembles FITTINGS at more than one
factory, each finished product shall have a distinctive marking to identify it as a product of a particular
factory.

In Canada and Mexico, this requirement does not apply.

7.1.5 A FITTING that has been found usable for specific conditions of installation, for use with a specific
cable or conduit construction, or for use with certain wiring systems, shall be marked to indicate the
condition of installation or the intended use on the smallest unit carton. Table 19 specifies the condition of
use and the associated carton marking.

7.1.6 Where-spesific-assembly-techrigues—are—requiredforaHFrNc—instrustiors—ferpreper assembly
shall be provided with the FITTING when shipped from the factory.

7.1.7 Unlegs specifically required on the product by this standard, required ‘markings shall be
incorporated| either on the product or on the smallest unit shipping carton. Whensapplicable|, the marking
specified in Table 19, in the complete or abbreviated form, shall be used.

7.2 Other ¢nvironments

7.21 With [reference to Clause 6.4.3.1, a FITTING intended.{for use with enclosurgs for other
environmentp, requiring type ratings, shall be marked to indieate’compliance with NMX-J4235/2-ANCE,
CAN/CSA CR2.2 No. 94.2, or UL 50E. The FITTING or smallest.unit shipping carton in which it is packaged

shall be marked with a Type number in accordance with the"applicable standard, for exam
indicating the environmental conditions for which it isZacceptable. A FITTING that comg
requirementsg for more than one type may have multiple;designations.

ble, "Type _,
lies with the

7.2.2 In Cgnada, a FITTING intended for submersible applications shall comply with the submersion test
described inClause 8.11.8, and shall be marked with the word "SUBMERSIBLE."
In Mexico apd the United States, requirements for submersible FITTINGS are provided in NMX-J-235/2-
ANCE, or UL} 50E.
7.3 FITTINGB for rigid metal conduit, electrical metallic tubing (EMT), and intermediate metal
conduit (IMC)

Note: In Canadasintermediate metal conduit (IMC) is not recognized.
7.3.1 A FITING.ntended for use with electrical metallic tubing of the 2-1/2 (63), 3 (78), |3-1/2 (91), 4
(103), 5 (1249);Zand 6 (155) trade size shall be plainly and permanently marked "EMT ONLY," or

"ELECTRICAL METALLIC TUBING ONLY", unless the FITTING is also intended for use with rigid metal conduit and
IMC, or IMC. This marking shall appear on the FITTING. A FITTING for use only with rigid metal conduit and

IMC, or IMC, shall not be required to be marked.

7.3.2

In Canada, unless the construction is obvious, as illustrated in Figure 2, a THREADLESS FITTING

intended for use with EMT for wet-location uses shall be marked to indicate such use. See Clause 6.4.1.

In Mexico and the United States, a THREADLESS FITTING intended for use with EMT for wet
shall comply with the wet locations test described in Clause 8.7, prior to being marked.

7.3.3

location uses

In Mexico and the United States, a set-screw fitting for use with EMT, rigid metal conduit, or IMC,

and tested as specified in Clause 8.8.4 without vibration, shall be marked "Concrete-tight at depths not

greater than 610 mm (2 ft)" or equivalent wording.
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In Canada, this requirement does not apply.
7.4 FITTINGS for nonmetallic-sheathed cable

7.4.1 A FITTING intended to secure nonmetallic-sheathed cable of a size or sizes other than 14 AWG
(2.08 mm?), 2-wire cable shall be marked to indicate the specific size or range of sizes the FITTING is
intended to secure. The range shall include the maximum and minimum size.

7.4.2 A FITTING intended to secure more than one nonmetallic-sheathed cable of the same size shall be
marked with the size and number of cables it is intended to secure.

7.5 INSULAT[NG BUSHINGS
7.5.1 Other[than as specified in Clauses 7.5.2 and 7.5.3, the temperature rating\of an INSULATING
BUSHING and|a BUSHING having an insulating throat shall be marked in a location that is| visible after

installation (s

7.5.2 Withr

temperature

e Table 18).

espect to Clause 7.5.1, a black or brown color shall be an alternative means of i
ating, if the rating is 150°C (302°F). For a BUSHING having a‘rating other than 15

entifying the
0°C (302°F),

the BUSHING ghall not be identified by a black or brown color.

7.5.3 An INg
be required tq

ULATING BUSHING, and a BUSHING having an insulating/throat rated at 90°C (194
be marked with a temperature rating.

’F), shall not

754 Anun
conduit." Wh
threaded or U

for threaded
threaded for

threaded BUSHING intended for threaded cenduit shall be marked, "Unthreaded
bn the BUSHING is also intended for unthreaded conduit it shall be marked "Un
nthreaded conduit.”

7.6 BUSHINGS for armored cable

7.6.1 Each pmallest unit shipping container of armored cable BUSHINGS shall be marked with the size of
BUSHING and fhe size or sizes of armored cable for which it is to be used. See Table 13 and Annex C.

7.6.2 Each prmored cable BUSHING shall be marked with the BUSHING size and the manufacfurer's name,
trademark, orf other symbol of identification. This marking shall appear on the BUSHING. See Tgble 13.

7.7 Mesh grips

7.7.1 Markipg forrmesh grips shall be on the grip or attached to the grip.

7.7.2 A grip of a nonmetallic material intended for use in an environment at a temperature greater than
50°C (122°F) shall be marked with the applicable temperature rating.

7.8 Tray-cable FITTINGS

7.8.1 A tray-cable FITTING or the smallest unit shipping carton shall be marked with the diameter of the
smallest and largest cable for which the FITTING is rated. For oval cables, the diameter of both the minor
and major axis of the smallest and largest cable shall be marked.

7.8.2 FITTINGS that comply with Clauses 8.28.1.1 and 8.28.1.2 shall be marked "Sunlight Resistant" or
"Dry Location."
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7.8.3 FITTINGS that comply with the oil spray test described in Clause 8.28.5 shall be marked "OIl
Resistant I" or "Oil Resistant II."

7.8.4 A FITTING for tray cable shall be marked "for use with tray cable rated __ °C" when the FITTING is
rated above 60°C (140°F). The blank shall be filled in with the temperature rating declared by the
manufacturer.

7.9 FLEXIBLE CORD FITTINGS

7.9.1 In Canada and the United States, both a liquid-tight FITTING for cord and the gland of a FITTING that
is intended for use in an environment requiring a relative thermal index greater than 60°C (140°F) shall be
marked with

ha annlicabhla tamnaratiira ratina
HeapproaoreterHperatarerattig:

In Mexico, this requirement does not apply.

7.9.2 The arked on the

rTrlequired outside diameter range of cord for a FLEXIBLE CORD FITTINGshall be m
FITTING or sma

llest unit shipping carton.

7.10 CONDUYIT BODIES

7.10.1 In M
Table 9 apply

In Canada, t

7.10.2 Add
confused wit

7103 Ac
pulling comp

7104 Ac
marked with
Clauses 5.7

7.104A A
the following
pulled.

exico and the United States, the requirements in Cladses 7.10.2 — 7.10.7 and

Table 8 and

. Metallic CONDUIT BODIES shall comply with the reqairements of Clauses 7.10.2 -

ne requirements in Clauses 7.10.2 — 7.10.7 and.Table 8 and Table 9 do not apply

tional markings, other than those specified in Clause 7.10, shall not confli
h the specified markings.

DNDUIT BODY that complies with:the wire pull test described in Clause 8.4 by
pund shall be marked "For Use"With Wire-Pulling Lubricant" or with equivalent wj

DNDUIT BODY that has‘been investigated for a specific combination of condug
the maximum number and maximum size of the conductors for which it is i
1.3—5.7.1.5.

CONDUIT BODY that complies with the requirements in Clause 5.7.1.6(b) shall be
symbalyor equivalent. The symbol shall be visible after installation before

-7.10.4.

ct with or be
using a wire
prding.

tors shall be
htended. See

marked with
he wires are

PN

oy

7.10.5 Each PVC coNbuIT BODY that is intended for use where it is wetted by, or immersed in, one or
more specific reagents (see Clauses 5.7.3.1 and 8.21.10 — 8.21.12) shall be marked "Reagent-resistant A"
or with an equivalent designation.

7.10.6 Unless all PVC coNDUIT BODIES marked "Reagent-resistant” have been found to be usable with
the same reagent or the same group of reagents (see 8.21.10.2), the manufacturer shall add a different
designation to the marking on each product as the means of differentiating between products in the field.
For example, "Reagent-resistant A" is marked on one CONDUIT BODY, and "REAGENT-RESISTANT B" is marked
on another.
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7.10.7 A cONDUIT BODY having a socket depth greater than the maximum specified in Table 8 or Table 9
shall be marked "Extra long sockets — Not for use with standard ELBOWS or bends" or with equivalent
wording.

7.11 FITTINGS for threaded HUBS

7.11.1 A FITTING provided without a LOCKNUT and intended for securement to a threaded HUB shall have a
marking on the smallest unit shipping carton "For securement to a threaded HUB only" or with equivalent

wording.

7.11.2 Marking on F|tt|ng A FITTING prowded with a LOCKNUT and intended for securement to boxes with

threaded entgie ings) shall be
marked to identify its’ type of external threads such as NPS NPT metric, “Stralght “S%| Tapered, T”
“Fine”, “Courge” or with equivalent wording.
7.11.3 Marking on Carton — A FITTING provided with a LOCKNUT and additionally eyaltated for securement
to boxes with threaded entries or fittings with internal female threads (e,g.; HUBS, conduit bodies,
couplings) shiall have a marking on the smallest unit shipping carton "For securementtoa ___ +  only" or
with equivalept wording.
+ Blank to be filled in with the type of internal thread: “NPT”, _‘NPS”, “metric’, “Straight, “Tapered”,
“Straight and Tapered”, or equivalent. Type of thread shall beyin’ accordance with NMX-J-554-ANCE,
ANSI/ASME B1.20, or ANSI/ASME B1.16M.
7.12 FITTINGS for armored cable, aluminum-sheathed€able, and metal-clad cable

Note: I Canada, metal-clad (MC) FITTINGS are not recognized.
7.12.1 A FIMTING for armored cable or aluminum-sheathed cable that is not intended for use with a 14
AWG (2.08 njm?), 2-wire cable shall be mafked with the smallest and largest cable diameter for which the
FITTING is intgnded to be used.
7.12.2 A FITTING for armored cable or aluminum-sheathed cable that is for use with a No. 14 AWG (2.08
mm?), 2-wire|cable shall be marked with the diameter of the No. 14 AWG (2.08 mm?), 2-wife cable with
which the FIT[TING has been(tested, the size "14/2," and the size of the largest size cable fpr which it is
intended to be used, for example "10/3".
7.12.3 The partonfor’a FITTING for metal-clad cable shall be marked with the type of cable pnd range of

cable diametTrs forwhich the fitting is intended to be used. The following markings shall be ug

ed:

a) "Metal-Clad Inferlocking Armor Cable Type™ or "MCI",

b) "Metal-Clad Interlocking Armor Ground Cable Type" or "MCI-A",

c) "Metal-Clad Continuous Smooth Sheath Armor Cable Type" or "MCS",

d) "Metal-Clad Continuous Corrugated Sheath Armor Cable Type" or "MCC", and

e) "Metal-Clad Continuous Corrugated Sheath Armor Cable Type Flat" or "FLAT".

The cable diameter is measured over the armor sheath, and under the insulating material, where provided,
over the armor.

7.12.4 A FITTING for metal-clad cable intended only for use in dry locations shall be marked "For use in
dry locations only" or with equivalent wording.
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7.12.5 When a FITTING assembly has insufficient space for all markings to be placed on the body of the
FITTING, the markings shall be provided on the smallest unit shipping carton.

7.12.6 The carton for a FITTING for cable Types ACG90 and ACGWU90 shall be marked with "ACG" and
the range of cable diameters for which the fitting is intended to be used.

The cable diameter is measured over the armor sheath, and under insulating material, where provided,
over the armor.

7.13 FITTINGS for service-entrance cable

the diameter

b) A metallic FITTING\for Type B shall be marked "Liquid-Tight Flexible Nonmetallic C

or diameter range of the cable with which the FITTING is intended to be used.
5S for liquid-tight flexible metal conduit

exico and the United States, a straight fitting for use withdiguid-tight flexible me
bhall be marked "direct burial”.

Nis requirement does not apply.

pada Only) A fitting for liquid-tight flexible metal conduit in trade sizes 16 (1/2) a
N the tests in Annex D may be surface marked "Heavy-Duty” or "HD”.

GS for liquid-tight flexible nonmetallic conduit

n intended for use with liquid-tight flexible nonmetallic conduit:

FITTING for Type A conduit only shall be marked "Liquid-Tight Flexible Nonme
A Only" or "LFNC-A.only" or "FNMC-A only."

or "LFNC-Bor "FNMC-B" or with equivalent wording.
a metallic FITTING that physically is unable to be connected to any type of cond

Hight flexible metallic or nonmetallic Type B conduit, the marking may be on the
ng carton in which the FITTING is packed.

e of the cable

grvice-entrance cable FITTING intended for wet locations shall be marked \with the shape and

al conduit for

nd larger, that

tallic Conduit

bnduit Type B

uit other than
smallest unit

¢) A nonmetallic FITTING for Type B conduit only shall be marked "Liquid-Tight Flexible Nonmetallic

uit Type B Only" or "LFNC-B only" or "FNMC-B only."

d) A nonmetallic FITTING for Type C conduit only shall be marked "Liquid-Tight Flexible Nonmetallic

7.14 FITTIN
7141 InM
direct burial
In Canada, t
7.14.2 (Ca
complies wit
7.15 FITTIN
7.15.1 Whg
a) A
Type
Only'
Wher
liquid
shippi
Cond
Cond
7.15.2

conduit for di

uit Type C Only" or "LFNC-C only" or "FNMC-C only."

rect burial shall be marked "direct burial".

In Canada, this requirement does not apply.

In Mexico and the United States, a straight fitting for use with liquid-tight flexible nonmetallic
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7.16 FITTINGS for mineral-insulated cable

7.16.1

A mineral-insulated cable FITTING intended for use in dry locations only (see Clause 5.14.6) shall

be marked "Dry location use" or with equivalent wording in a location where it is visible after installation.

7.17 EXPANSION, EXPANSION-DEFLECTION, Or DEFLECTION FITTINGS

7171

The smallest unit shipping carton of EXPANSION, EXPANSION-DEFLECTION, Or DEFLECTION FITTINGS

intended for use with external bonding jumpers shall be marked "Intended for use with external bonding

jumpers.”

7.17.2 Whe
be provided
shipped from

7.18 BUSHIN
FITTINGS

7.18.1 Fora
"Armored Ca

7.18.2 For
described in

(5] prbifib'Ul, ii 1T u't:ﬂc:btiun Idifyc Uf diT EAFANSIUN-UEFLECUTIUN, O DEFLECTIUN R
ith the fitting in the installation instructions or marked on the smallest unit
the factory.

FITTING for flexible metal conduit, as described in Clause 5.4.3.2, the carton sh{
ble BUSHING Required on Flexible Metal Conduit" or with equivalent wording.

B TRANSITION COUPLING for metal-clad cable, Type)ACG90 and Type ACGWU
Clause 5.4.4.1, the carton shall be marked "Armored Cable BUSHING Required

equivalent wording. The blank shall be filled in with "Metal~Clad Cable" or "Type ACG90 Ca

ACGWU90 G

Note: S|
7.19 FITTING

7191 AFIT
5.1.3.1 may
maximum a
rated tempe

7.19.2 AFI
5.1.3.1 may
minimum arm
temperature.

i

able".

e Annex C for guidance on armored cable bushing size.
s with an alternate corrosion-resistant coating

TING provided with a nonmétallic alternate corrosion-resistant coating as descrily
be marked with a maximum use temperature of "90°C (200°F)". A FITTING test
bient temperature_higher than 90°C (200°F) shall be marked " °C (___
ture as evaluated in*Clause 8.6.1.

TING provided\with a nonmetallic alternate corrosion-resistant coating as descrily
pe marked.With a minimum use temperature of "0°C (32°F)". A FITTING tested
bient_temperature below 0°C (32°F) shall be marked " °C ( °F)" w

ITTINGS shall
tarton, when

Gs for flexible metal conduit, metal-clad cable, and Type ACG90'and ACGWU90 cable

Il be marked

90 cable as
DN "or
ble" or "Type

ed in Clause
bd for use at
"F)" with the

ed in Clause
for use at a
th the rated

7.20 Distributed generation DG cable FITTINGS in the US and Mexico

7.20.1

A DG cable FITTING or the smallest unit shipping carton shall be marked with the shape and

diameter of the smallest and largest distributed generation Type DG cable for which the FITTING is rated.
For oval cables, the diameter of both the minor and major axis of the smallest and largest distributed
generation Type DG cable shall be marked.

7.20.2 FITTINGS that comply with 8.41.1.1 and 8.41.1.2 shall be marked "Sunlight Resistant.”

7.20.3 FITTINGS that optionally comply with the oil spray test described in 8.41.5 may be marked "Oil

Resistant I" o

r "Oil Resistant I."
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7.20.4 A ATTING for DG RPVU cable shall be marked "for use with DG and RPVU cable rated XX°C"
when the FITTING is rated above 60°C (140°F). The XX shall be filled in with the temperature rating
declared by the manufacturer.

7.20.5 A FITTING intended for use with distributed generation Type DG and RPVU shall be marked for the
specific size, type, with its voltage rating and configuration of "Distributed Generation Cable Only" or "DG
and RPVU only."

7.20.6 A FITTING intended for use solely with distributed generation Type DG and RPVU shall be marked
for the specific size, type, with its voltage rating and configuration of "Distributed Generation Cable Only"
or "DG and RPVU only."

7.21 PUSH-FO-CONNECT FITTINGS

7.21.1 APy

is intended t¢ be used with including all markings specific to the cable and/or cable,type.

7.21.2 APU
per inch rang

7213 AP
conduit, tubi
conduit or tu

7214 AP
"Dry location

8 Performance

8.1

8.1.1 Samy
samples sha

8.1.2 AFIT]
LOCKNUT sha

to be installe

In Mexico an|

General notes on tests

SH-TO-CONNECT FITTING shall be marked for each conduit, tubing or cable type th

SH-TO-CONNECT FITTING for flexible metal conduit shall be marked for the specif
e or the specific flexible metal conduit manufacturer that the FITTING is intended {

JSH-TO-CONNECT FITTING made from a nonmetallic ,/material intended for use
hg or cable whose armor is suitable for grounding~and transitions to anothe
bing shall be marked “Intended for use with external bonding jumper”.

use" or with equivalent wording in a locatioh where it is visible after installation.

les shall be in the as-received condition unless otherwise stated. Unless othe
I not be additionally:tightened, serviced, or conditioned between the tests of a se

[ING intended‘to.be installed in a knockout in a sheet-metal surface with or withoy
Il provide & mechanical connection to the various thicknesses of metal to which

of

d.the‘United States, the thickness range shall be 1.59 — 1.64 mm (0.0625 — 0.06:

at the FITTING

c convolution
0 be used.

with metallic
r nonmetallic

JSH-TO-CONNECT FITTING intended for use.inddry locations only (see 5.22.5) shall be marked

rwise stated,
guence.

t the use of a
it is intended

15 in).

In Canada, the thickness range shall be 1.3 — 1.4 mm (0.051 — 0.055 in).

In addition, all metallic or nonmetallic products with metal from raceway to the enclosure in the 3/8 to 1-1/4
(12 to 35) trade sizes shall be assembled in accordance with Clause 6.1 and shall comply with the
resistance test described in Clause 8.9, while assembled to sheet metal having a thickness of 0.66 — 0.71
mm (0.026 — 0.028 in), except on the condition that the fitting is intended to be used only for a specific
thickness in which case the fitting shall comply with all testing and appropriate markings, and can result in
two versions of the fitting: one for the 1.59 — 1.64 mm (0.0625 — 0.0645 in) thick plate and the other for the
0.66 —0.71 mm (0.026 — 0.028 in) thin plate.

8.1.3 Where the potential exists for the performance of a FITTING to be affected by the thickness of the
material to which it is mounted, the FITTING shall comply with all testing after it has been assembled to
metal with the thicknesses specified in Clause 8.1.2.
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8.1.4 Unless otherwise specified, the samples of FITTINGS for all tests shall be assembled in the intended
manner and as described in Clauses 6.1 and 6.2.

8.1.5 A LOCKNUT provided as part of a FITTING shall be tested as part of the FITTING and shall comply with
the applicable requirements for that FITTING in this standard.

8.1.6 Unless otherwise specified, a minimum of three samples of each fitting in each trade size shall be
tested.

8.1.7 A FITTING provided with a LOCKNUT and also intended for securement to enclosures with threaded
entries or fittings with internal female threads (e.g., HUBS, conduit bodies, couplings) shall comply with:

a) the
tubing

applicable requirements for that fitting when assembled to the intended canduit, cable or

, as specified in 8.1.5, and

b) the ssembled to

the th

applicable performance and environmental requirements for that fitting when &
eaded entry identified by the manufacturer. See 4.5, 7.11.2, 7.11.3and 8.40.1.

8.2 Nonmetallic materials flammability test

8.2.1 When
8.2.9, it shall

a plaque sample or a finished product sample is teSted as described in Clapses 8.2.2 —

comply with the following:

a) Th he first four

applic|

b plaque material shall not flame for more, than 30 seconds after any of
btions or more than 1 minute after the fifth application of the test flame.

b) The finished product material shall not:
1) openly flame for more than one.minute after the final application of the test flame, or

2) be consumed,

c) The
throug
force.

d) The
which

e) The

re shall not be an opening'in the material such that a 6.4 mm (1/4 in) diamete
h after the material has returned to ambient temperature. The rod shall be ap

re shall not be ‘a-visible flame on the surface of the plaque or sample opposite t
the test flame*has been applied.

re shall:not be glowing or burning particles after the ignition source has been rer

r rod passes
plied without

he surface to

hoved.

8.2.2 InMe

kica’and United States with reference to Clause 8 2 1(h)(7), a Innlymprir‘ throat

br throat liner

located in a FITTING of the 1/2 (16) or 3/4 (21) trade size that is consumed during the test complies with the
requirement.

In Canada, this requirement does not apply.

8.2.3 Six plaque samples or finished product samples shall be tested. Three shall be tested as received,
and three shall be tested after being conditioned for 168 hours at a temperature of 90 £1°C (194 +2°F) in a
full-draft air-circulating oven that has been preheated at full draft.

8.2.4 The apparatus for this test shall consist of a test chamber of sheet metal 305 mm wide x 356 mm

deep x 610 mm high (12.0 in wide x 14.02 in deep x 24.02 in high) open at the top and front. When the
FITTING is too large to be tested in this chamber, a chamber with proportionately larger dimensions shall be

used.
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8.2.5 When plaque samples are tested, the plaques shall be molded composition, in 102 mm (4 in)
square sheet form, having a thickness equal to the minimum thickness used for a part. Each plaque or
finished sample shall be secured with its vertical axis in the center of the enclosure and with both axes

parallel to the back of the enclosure. See Figure 3.

8.2.6 ATirrill gas burner to which a gas pilot light is attached shall supply the test flame. The barrel of the

burner shall extend 102 mm (4 in) above the air inlets and its inside diameter shall be 9.5
While the barrel is vertical, the overall height of the flame shall be adjusted to 127 mm (5
inner cone shall be 38 mm (1-1/2 in) high. Without disturbing the adjustments for the height
the valves supplying gas to the burner and pilot flames shall be closed.

the vertical, while the longitudinal axis of the barrel remains in a vertical plan
shall be secyred to the wedge and the assembly shall be placed in an adjustable jig that.is’a

floor of the ehclosure. The jig shall be adjusted laterally (see Figure 3) to place the longitudi
barrel in the pame vertical plane as the vertical axis of the sample. The plane shallkbe parall
of the enclosure.

8.2.8 The j|g shall also be adjusted toward the rear or front of the enclosure (see Figure
point A 38.1 mm (1-1/2 in) from point B at which the extended longitudinal axis of the barrel
surface of the sample. Point A is the intersection of the longitudinal’axis of the barrel with th
tip of the batrel. Point B is the point at which the tip of the inner.blue cone touches the plaq
sample. Thel plaque or finished sample shall be adjusted vertically to place point B at the
plaque or finjshed sample.

8.2.9 The ¢
The valve sy
burner shall
seconds and
applications

as shall be 37 MJ/m?® (993.04 Btu/ft®) at-Hormal pressure (76 — 127 mm (3 — 5
pplying gas to the pilot shall be opened-and the pilot flame lit. The valve supply
pe opened to apply the flame to the sample automatically. This valve shall be he
then closed for 15 seconds. This procedure shall be repeated four times for
bf flame to the plaque or finished-sample.

8.3 Elastomeric materials hardness test

8.3.1 Six damples of each-elastomeric material, other than a thermoplastic ELASTOM
conditioned @s described in"Clause 8.3.2. As a result of the conditioning, the material shal
show a chanpge in hardness_of more than ten numbers.

8.3.2 The hardness_of the unaged material shall be determined as the average of five rea
gauge such gs the\Rex hardness gauge or the Shore durometer. The samples shall be cond
hours at a tegmperature of 100 £1°C (212 £2°F) in a full-draft air-circulating oven that has be

mm (3/8 in).
in). The blue
of the flame,

the barrel 20
2. The burner
tached to the
al axis of the
| to the sides

3) to position
eets the front
e plane of the
e or finished
center of the

in) of water).
ng gas to the
d open for 15
a total of five

ER, shall be
not crack or

dings using a
itioned for 70
en preheated

at full draft. After conditioning, the component shall be cooled 10 room temperature for not less than 4

hours, and the hardness shall then be determined again as the average of five readings.
8.4 Wire pull test

8.41

Conductors shall be pulled through one sample of each trade size of an ANGLE FITTING, CONDUIT

BODY, or short radius CONDUIT BODY as described in Clauses 8.4.2 — 8.4.7. After the pull, the insulation of

the conductors:
a) shall not show visible damage, and

b) shall comply with Clauses 8.4.6 and 8.4.7.

8.4.2 Three 1.8 m (6 ft) conductors shall be pulled, as a group, through the FITTING. The conductors shall

be:
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a) type THHN or T90 Nylon for a FITTING for use with 1/2 or 3/4 (16 or 21) trade size conduit or

tubing

, and

b) type XHHW or RW90 XLPE for a FITTING for use with 1 — 4 (27 — 103) trade size tubing and for
use with 1 — 6 (27 — 155) trade size conduit.

If wire pulling compound is used, the product or smallest unit shipping carton shall be marked in
accordance with Clause 7.10.3.

8.4.3 The size of three conductors used shall be the largest specified in the respective national
installation codes for the trade size of conduit or tubing with which the FITTING is intended to be used.

8.4.4 An AN
steel plate. A
shall be secu
wires shall b
tools to direct

845 InMe
two conduit d
bottom or sid
be rigidly sed
the first cond
training loop
starting end ¢
The conduct
conductor.

In Canada, th

8.4.6 After
application of

8.4.7 Comp
conductor an

a) aluminum foilthat is wrapped around, and in contact with, the insulation, or

GLE FITTING shall be secured with a LOCKNUT as intended to an outlet box or4
457 mm (18 in) section of the conduit or tubing that the FITTING is intended to

e pulled through the conduit or tubing and the FITTING into the outlet®ox. The
the wires complies with this requirement.

penings of a FITTING, such as a CONDUIT BODY. The condtctors shall be pulled
e conduit and out through the CONDUIT BODY cover opening. Additionally, the con|
ured to the open end of the first conduit, to inhibit the)conductors from exiting
uit during the pull through the second conduit. Before pulling through the seco
shall be formed. The conductors shall then be pulled through the second condu
f the conductor bundle begins to exit the second conduit, the training loop shall
brs shall then be pulled one conductor.;atva time to remove the remaining |

is requirement does not apply.

being pulled, the insulation.gn'the wires shall withstand for 5 minutes without br
a 60-hertz, sinusoidal pétential of 2500 volts rms.

iance with Clause '8.4.6 shall be determined by applying the test potential
:

n equivalent
pe used with

red to the FITTING. The open end of the conduit or tubing shall be protected by a BUSHING. The

use of blunt

Kico and the United States, a 457 mm (18 in) section of conduit shall be securgd to each of

through the
ductors shall
back through
nd conduit, a
it. When the
be removed.
ength of the

eakdown the

between the

b) a vplume-of water containing the wire, FITTING, and conduit section.
8.5 Metallic-coating-thickness-test
8.5.1 Other than as specified in Clause 8.5.2, the metallic-coating thickness test described in Clauses

8.5.3 — 8.5.10 shall be used to determine the thickness of a zinc coating. Three samples in a series of
trade sizes having the same coating shall be tested. The test shall only be performed when a required
coating thickness is specified.

8.5.2 Use of a nondestructive test method to determine the thickness of a zinc coating complies with the
intent of the requirement in Clause 8.5.1. Whenever referee measurements are required, the test
described in Clauses 8.5.3 — 8.5.10 shall be used.

8.5.3 A solution of distilled or demineralized water containing 200 grams per liter of reagent grade
chromic acid (C,03) and 50 grams per liter of reagent grade concentrated sulfuric acid (H,SO,) shall be


https://ulnorm.com/api/?name=UL 514B 2024.pdf

MARCH 28, 2024 NMX-J-017-ANCE ¢ CSA C22.2 No. 18.3-12 + UL 514B 41

used for the test. The latter is equivalent to 27 milliliters per liter of reagent grade concentrated sulfuric
acid, specific gravity 1.84, containing 96 percent of H,SO,.

8.5.4 The test solution shall be contained in a glass vessel such as a separatory funnel with the outlet
equipped with a stopcock and a capillary tube having an inside bore of 0.64 mm (0.025 in) and a length of
140 mm (5.5 in). The lower end of the capillary tube shall be tapered to form a tip, the drops from which
are about 0.05 ml (0.0018 fl 0z) each. To preserve an effectively constant level, a small glass tube shall be
inserted in the top of the funnel through a rubber stopper, and its position shall be adjusted so that, when
the stopcock is open, the rate of dropping is 100 £5 drops per min.

8.5.5 The sample and the test solution shall be kept in the test room long enough to acquire the

temperature

af the room _which shall be recarded The test shall be performed at a room temperature of

21.1-32.2°

8.5.6 Each
nonmetallic ¢
rinsed in waf
any foreign n

8.5.7 The s
drops of soll
45 degrees f

8.5.8 After
opened and
the protectiv

base metal, fecognizable by the change in color at that point.

8.5.9 Each
stenciled, arn
number of pq

8.5.10 The
(0.00001 in)

being perforfned. The produict;of these two factors shall then be multiplied by the time in sec

to expose th

8.6 Tests ¢

(70 — 90°F).

sample shall be thoroughly cleaned before testing. All grease, lacquer, pai
oatings shall be removed completely by means of solvents. Samples.shall then
er and dried with clean cheesecloth. The cleaned surface shall not'be contacte
naterial.

ample to be tested shall be supported 18 — 25 mm (0.7 -0 in) below the orifig
tion strike the point to be tested and run off quickly. The surface to be tested sh
fom horizontal.

cleaning, the sample to be tested shall be putin.place under the orifice. The stop
the time in seconds shall be measured with¢a stopwatch until the dropping solu
e metallic coating, exposing the base metal The end point shall be the first appe

sample of a test lot shall be subjected to the test at three or more points, ¢
d threaded surfaces, and the_inside surface, and the test shall be performeg
ints on the outside surface:

thickness in mm (in)tof the coating being tested shall be calculated by multiplyin
by the thickness factor from Table 20 that corresponds to the temperature at wh

b base metal as‘measured in Clause 8.5.8.

n alternate corrosion protection systems

8.6.1

A surfaee_having an alternate corrosion protection system shall be evaluated in acd

nt, and other
be thoroughly
i by hands or

e, so that the
All be inclined

cock shall be
ion dissolves
arance of the

xcluding cut,
at an equal

g 0.0003 mm
ich the test is
bnds required

ordance with

NMX-J-534-ANCE, CSA C22.2 No. 45.1, or UL 6.

8.7 Wet locations test

8.71

Unless otherwise indicated, two samples of each trade size of a FITTING intended for use in a wet

location shall be tested as described in Clauses 8.7.3 and 8.7.4. As a result of the test, no amount of water
greater than 0.1 ml or 0.1 g shall enter the FITTING. See Clause 7.1.5 and Table 19.

8.7.2 Prior to assembly, dry absorbent paper shall be placed in a resealable container. The paper and
the sealed container shall be weighed. The paper shall then be removed from the container and placed in
the interior of the enclosure at the point where the FITTING interfaces with the electrical enclosure and also
where it interfaces with the cable, conduit, or tubing. A threaded end cap shall be used in place of the
enclosure for a FITTING that is intended for securement to a threaded HUB only and marked in accordance
with Clause 7.11.1.
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8.7.3 The FITTING shall be assembled and vented to atmosphere to equalize the pressure during the test.
The assembly shall be mounted under the apparatus described in Clause 8.7.4 and illustrated in Figure 4.
The water spray shall be applied for 1 hour.

8.7.4 The water spray apparatus shall consist of three spray heads constructed in accordance with the
details illustrated in Figure 5 and mounted in a water supply pipe rack as illustrated in Figure 4. The water
pressure shall be maintained at each spray head at 34.47 kPa (5 psi). The product shall be brought into
the focal area of the three spray heads in such a position and under such conditions that water enters
when the FITTING is in its normal mounting position.

8.7.5 Immediately following the water spray, the outside of the test assembly shall be wiped dry. The test
assembly shallLthen be disassembled The ahsarhent paper shall be remaoved and plam:d in the container.
The containef shall then be resealed and weighed. The difference between the weight of the paper before
and after the fest shall be used to determine the quantity of water.

8.8 Concrete-tightness test
8.8.1 Two spmples of each trade size of a concrete-tight FITTING shall be tested as describgd in Clauses
8.8.2 — 8.8.5] As a result of the test, concrete aggregate (Portland-type gray cement and sgnd) shall not

enter the FITTING, outlet box, conduit, or tubing used in the test assembly.

8.8.2 A con
and a short |

shall be asse

to be used wi

the FITTING is

tightened wit
assembly sh

crete-tight FITTING shall be assembled in the intendged’/manner to a concrete-tig
bngth of the conduit or tubing that it is intended:to*be used with. A concrete-tig
mbled in the intended manner to two short lengths of the conduit or tubing that
th. The conduit or tubing shall be pushed against an end or centering stop of a F
tightened in accordance with Clause 6:1." A slotted or unslotted bolthead sg
n a torque of 118.1 N-m (160 Ibf-in). The ends of the conduit shall be sealed
bll be secured to the bottom of the“formwork used to contain the concrete.

assembly shall be supported between 25.4 apnd 50.8 mm (1 and 2 in) above the bottom of t

The formwor

be vibrated in
shall be testg

shall be brok

shall be filled with concrete prepared in accordance with Clause 8.8.3. The ¢
hmediately after it is poured(using a vibrator in accordance with Clause 8.8.4. T
d in accordance with Clause 8.8.5. Twenty-four hours after the concrete has be
bn loose from the assembly, and the interior of the FITTING, outlet box, and con

shall be exanpined.

8.8.3 Portla
Clause 8.8.1
cement-sand

surface of the

hd-type gray ‘cement shall be used in the preparation of the concrete for the teg

The sand-shall be of the type known to the construction industry as maso
ratio shall be 1:2 by volume, and there shall be a 1.6 mm (1/16 in) deep film of
mixture after it has stood for 1 minute in the mixing vat.

ht outlet box
jht COUPLING
t is intended
TTING before
rew shall be
The FITTING
A COUPLING
ne formwork.
bncrete shall
he assembly
en poured, it
juit or tubing

t required by
n sand. The
water on the

8.8.4 The concrete shall be vibrated with an internal type vibrator that operates between 13,500 and

15,000 vibrat

ions per minute in free air. The vibrator head shall have:

a) a circumference not less than 95 mm (3.75 in) and not greater than 140 mm (5.5 in), and

b) a length not less than 356 mm (14 in) and not greater than 406 mm (16 in).

A set-screw FITTING of the 1/2 — 2 (16 — 53) trade size is not required to be vibrated during the concrete-
tightness test when the FITTING is intended to be installed in the field at a depth of concrete that is 610 mm
(2 ft) or less.

8.8.5 The assembly shall be covered with a minimum of 610 mm (2 ft) of concrete. The vibrator head
shall be placed into the concrete so that:

a) its major axis is vertical, and
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b) its free end is within 25.4 mm (1 in) of the bottom of the formwork and within 25.4 mm (1 in) of
the assembly.

The head shall then be withdrawn at a rate not less than 25.4 mm (1 in) per second and not more than
50.8 mm (2 in) per second. This procedure shall be repeated until all of the concrete has been vibrated as
indicated by an overlap of vibration patterns over the entire surface. The vibrator shall not come in contact
with the assembly or the formwork. The total vibration time shall be 10 seconds per cubic foot of concrete

used.

8.9 Resistance test

current of 30
cable, box, @
plate used tq

8.9.2 For 9
the conduit, 1
conduit, tubi
The point on
point on the
between the

8.10 Current test

8.10.1 Gen
8.10.1.1 TH
Clauses 8.1(
Table 21 or
crack or bre
test. A throat

8.10.1.2 Es
size and an

an enclosur¢ (as shown-in Figure 7). The thickness of the enclosure or plate shall be a

Clauses 8.1(

ce shall be determined by.-pas
amperes through the FITTINGS and connections between the FITTING and the’cg
r enclosure to which the FITTING is assembled. For a CONNECTOR, a threaded (
simulate a box may be used for the test.

COUPLING, the voltage drop shall be measured between two.points, one on e3
ubing, or cable. For a CONNECTOR, the voltage drop shall be méasured between
g, or cable and a point on the box, enclosure, or threaded COUPLING used to si
the box, enclosure, or threaded COUPLING shall be 1.6 mm (1/16 in) from the
conduit, tubing, or cable shall be 1.6 mm (1/16.4n))from the FITTING or the
FITTING and the conduit, tubing, or cable.

eral

ree samples of each FITTING shall be tested as described in Clauses 8.10.1.2

that specified
sing a direct
nduit, tubing,
OUPLING or a

ch section of
a8 point on the
mulate a box.
FITTING. The
contact point

8.10.1.6 and

).2 — 8.10.6, as applicable. A\EITTING shall carry the specified current for the tim
Clauses 8.10.2, 8.10.4 and:8-10.5, as applicable. As a result of the test, the FIT
bk, and there shall be centinuity between the enclosure, FITTING, and raceway
insulator complies where the insulator arcs and burns as a result of the test.

ch FITTING shall be assembled to a minimum 152 mm (6 in) length of raceway o

e indicated in
TING shall not
following the

the intended

inpainted, plated or unplated, steel enclosure (as shown in Figure 6) or steel plate simulating

.1.4 and-8.10.1.5.

5 specified in

8.10.1.3 A

LOGKNUT shall be hand-tightened and then further tightened 1/4 turn with a hgmmer and a

standard screwdriver or by an equivalent method. A copper wire lead, not less than 610 mm (2 ft) long,
shall be connected:

a) to the enclosure by a pressure wire CONNECTOR, and

b) to the raceway, 0.8 mm (1/32 in) from the FITTING, by a ground clamp that is sized accordingly.

Pressure wire CONNECTORS shall be tightened using the torque specified in Table 22. The test current shall

be passed th

rough the wire and assembly.

8.10.1.4 For 3/8 —1-1/4 (12 — 35) trade sizes, a FITTING shall be tested with:

a) a steel enclosure or plate of thickness 1.35 — 1.40 mm (0.053 — 0.055 in) at the currents
specified in Table 21 or Clauses 8.10.2, 8.10.4 and 8.10.5, as applicable, and
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b) a steel enclosure or plate of thickness 0.66 — 0.71 mm (0.026 — 0.028 in) at 470 amperes for 4
seconds.

A FITTING of the 3/8 — 1-1/4 (12 — 35) trade sizes may be tested with only a steel enclosure or plate of 0.66
— 0.71 mm (0.026 — 0.028 in) thickness when the FITTING is tested at the currents and for the times
specified in Table 21.

8.10.1.5 For 1-1/2 — 6 (41 — 155) trade sizes, a FITTING shall be tested with a steel enclosure or plate of
1.35 — 1.40 mm (0.053 — 0.055 in) thickness in accordance with Table 21 or Clauses 8.10.2, 8.10.4, and

8.10.5, as applicable.

8.10.1.6 Afterhaving-carried-the-testeurrent-continuity-shallexistbetweenthepartsefthetest assembly
when measufed between a point on the raceway and a point on the enclosure 6.4 mm_ (1/4 in) from the
FITTING. An indicating device, such as an ohmmeter or battery-and-buzzer combination;, shall be used to
determine whether continuity exists.

8.10.2 FITTINGS for flexible metal conduit

8.10.2.1 In Mexico and the United States, a FITTING intended for use with flexible metal ponduit shall
comply with Clause 8.10.1, except that a current of 470 A for 4 seconds-shall be applied on trade sizes 3/8

(12) and 1/2
(103).

In Canada, th
8.10.3 FITTI

8.10.3.1 In
cable fitting g
based either
which the fitt
mounted, wh

In Canada, th
8.10.3.2 In

conductor co
using column

16), and a current of 750 A for 4 seconds shall be apglied on trade sizes 3/4 (2

is requirement does not apply.
NGS for armored cable

Mexico and the United States, when\performing the current test in Clause 8.10.1
hall carry the appropriate current for the time specified in Table 21. The test cu
bn the largest size ungrounded. conductor contained in the largest size 2 condu
ng is intended to be used.:or the knockout trade size for which the fitting is in
chever is less.

is requirement daes not apply.

Mexico and<the United States, when the test current is based on the largest size

1) through 4

. an armored
rent shall be
ctor cable for
ended to be

ungrounded

htained indhe largest 2 conductor cable, the test current and time shall be dg¢termined by

3 of Table 21.

In Canada, t

is requirement does not apply

8.10.4 rFITTINGS for liquid-tight flexible metal conduit

8.10.4.1

In Mexico and the United States, a FITTING intended for use with liquid-tight flexible metal

conduit shall comply with Clause 8.10.1, except that a current of 470 A for 4 seconds shall be applied on
trade sizes 3/8 (12) and 1/2 (16), and a current of 750 A for 4 seconds shall be applied on trade sizes 3/4
(21), 1 (27) and 1-1/4 (35).

In Canada, this requirement does not apply.
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8.10.5 FITT

8.10.5.1

INGS for flexible metallic tubing

In Mexico and the United States, a FITTING intended for use with flexible metallic tubing shall

comply with Clause 8.10.1, except that a current of 470 A for 4 seconds shall be applied on trade sizes 3/8
(12) and 1/2 (16), and a current of 750 A for 4 seconds shall be applied on trade size 3/4 (21).

In Canada, this requirement does not apply.

8.10.6 FITT

8.10.6.1

INGS for metal-clad cable

In Mexico and the United States, when performing the current test in Clause 8.10.1, a metal-

clad cable fit
be based eif]
which the fit
mounted, wh

In Canada, t

8.10.6.2 In
conductor cq

using column 3 of Table 21.

In Canada, t

8.11 THREADLESS FITTINGS for non-flexible metallic raceways

8.111

8.11.1.1
that employs

8.11.1.2 Si
following tes

a) as
b) res

c) be

General

One as-received sample of each trade size of a THREADLESS FITTING for electrical n

illg D;Id“ Cdlly ii I dpplUplidiU bullb‘lli fUI iilc iilllc bpcuifil::u' iII lel.)iU 21 . Ti Ic ib'b
her on the largest size ungrounded conductor contained in the largest 2-condu
ing is intended to be used or the knockout trade size for which the fitting\is ir
ichever is less.

Nis requirement does not apply.

ntained in the largest 2-conductor cable, the test currend and time shall be d

his requirement does not apply.

a set screw shall be subjected to the deformation test in Clause 8.11.2.

sequence:
sembly test, Clause 8.11.3, followed by,
istancetest, Clause 8.11.4, followed by,

hd test; Clause 8.11.5, followed by,

current shall
ictor cable for
tended to be

Mexico and the United States, when the test current is based-on the largest siz¢ ungrounded

etermined by

hetallic tubing

as-received samples’of each trade-size of a THREADLESS FITTING shall be subjected to the

d) repeated resistance test, Clause 8.11.6, followed by,

e) pul

| test, Clause 8.11.7.

The same samples shall be used throughout the test sequence.

8.11.2 Deformation test

8.11.2.1

A THREADLESS FITTING for electrical metallic tubing, when installed as intended, shall not

decrease the internal diameter of the tubing by more than 15 percent, and the end of the tubing shall not
be deformed when installed with the tubing displaced 6.4 mm (1/4 in) from the end stop. Compliance shall
be determined by the insertion of a plug "go" gauge having a diameter as specified in Table 23.

8.11.2.2 The sample shall be assembled and tightened to the torque specified in Clause 6.2.2.
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8.11.2.3 A bolt head screw capable of being tightened with or without a screwdriver shall be wrench-
tightened to a torque of 18.1 N-m (160 Ibf-in).

8.11.3 Assembly test

8.11.3.1 Samples of a THREADLESS FITTING for non-flexible metallic raceways shall be assembled in
accordance with Clause 6.2.2. After assembly, the samples shall comply with Clause 6.1.1.

8.11.3.2 A THREADLESS FITTING provided with a compression nut shall have the tightening torque applied
by means of an open, box, or crescent wrench. When a compression nut is not provided with flats for use
with such wrenches, the nut shall be tightened by means of a pipe wrench in accordance with Clause 6.1.

8.114 ResiLtance test

8.11.4.1 AT
described in

HREADLESS FITTING for non-flexible metallic raceways shall be subjected to'the re
Clause 8.9. As a result of the test, the voltage drop shall not be greaterthan 10 m

8.11.5 Bending test

8.11.5.1
8.11.5.2. As g

8.11.5.2 AT
the assembly
be applied at

A THREADLESS FITTING for non-flexible metallic raceways shall’be tested as describ

result of the test, the FITTING shall not become separated from the conduit or tuh

HREADLESS FITTING shall be attached to two lengths of electrical metallic tubing o

the center of the assembly and in such a manner that the assembly of the FITTIN

or conduit is

otated as shown in Figure 8. The assembly shall be rotated through one complg

within 1 minyte. For a CONNECTOR FITTING, the FITPING shall be attached to a COUPLING and
shall be sepafated an additional distance (more than the 760 mm) equal to the length of the C

sistance test
illivolts.

ed in Clause
ing.

r conduit and

shall be placed across a 760 mm (30 in) span»The bending force specified in Tlable 24 shall

G and tubing
te revolution
the supports
DUPLING.

8.11.6 Repe¢ated resistance test

8.11.6.1 Following the bending test in Clause 8.11.5, each test assembly shall be subjected to the
resistance tegt described in Clause'8.9. As a result of the test, the voltage drop shall not be|greater than
15 millivolts.

8.11.7 Pull test

8.11.7.1 A THREADLESS FITTING for non-flexible metallic raceways shall withstand a stegady pull, as

specified in T

ble'24, for 1 minute. Following the steady pull, the FITTING shall not be damag

ed and shall

not pull loose

fromrtheTaceway:

8.11.8 Submersion test

8.11.8.1

In Canada, in accordance with Clause 6.4.3.2, a sample of submersible THREADLESS FITTINGS

shall not result in water seeping through the connection into conduit or electrical metallic tubing when it is
connected to conduit or tubing in the intended manner and when the assembly is immersed in water to a
depth of 1.8 m (5.9 ft) for a period of 30 min.

In Mexico and the United States, requirements for submersible FITTINGS are provided in NMX-J-235/2-
ANCE , UL 50 and UL 50E, respectively.
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8.11.9 Wetlocations

8.11.9.1 A threadless fitting for rigid metal conduit or IMC intended for use in wet locations and marked
for use in wet locations shall comply with the requirements in Clause 8.7. See Clauses 7.1.5, 7.3.2, and
Table 19.

8.11.9.2 In the United States, six samples of each trade size of a compression type fitting intended for
use with EMT and marked for use in wet locations shall be tested as described in Clause 8.7.3 and 8.7.4.
See Clauses 7.1.5, 7.3.2, and Table 19.

In Canada, this requirement does not apply. See Figure 2.

In Mexico, the requirement in Clause 8.7 applies.

8.12 LIQUID-TIGHT FITTINGS for rigid metal conduit

8.12.1 Six samples of each trade size of a LIQUID-TIGHT FITTING for rigid metahconduit shall|be subjected
to the bendihg test described in Clause 8.11.5.2. As a result of the test)\the FITTING shall not become

separated frq

8.12.2 Afte

8.28.5. The ¢

m the conduit.

nds of the conduit shall be sealed.

8.13 Thredded FITTINGS for rigid metal conduit and intermediate metal conduit (IMC)

Note: |

8.13.1 coN

8.13.1.1 W,
thinner than

shall be ass
specified in (

8.13.1.2 W,
thread shall
451,UL6, 0

h Canada, intermediate metal conduit (IMC) is notirecognized.
PUIT LOCKNUTS

th reference to Clause 5.19.2, six pairs of each trade size of a CONDUIT LOC
specified in Table 1 shall'be assembled to threaded conduit and steel plates. Th
embled as illustratedhin Figure 9. Each assembly shall comply with the sequ
Clause 8.11.1.2.

th reference~to Clause 5.19.3, a CONDUIT LOCKNUT having an incomplete or

r UL 6A.without damage to the LOCKNUT or the threads of the conduit to which it i

I the FITTING assembly has been subjected to the bending test, oil shall not en
FITTING when the assembly is subjected for 30 minutes to thedest described in Clause 8.2]

freely thread onto conduit having threads complying with NMX-J-534-ANCE, C3

ter inside the
(.4 or Clause

NUT that are
e steel plates
ence of tests

nonstandard
BA C22.2 No.
5 assembled.

8.13.2 HuBSk

8.13.2.1 Six samples of each trade size of a HUB, when assembled in openings in surfaces of 1.59 mm
(0.0625 in) thick metal, shall withstand the tightening torque specified in Clause 8.13.2.2 without turning in
the opening, without stripping any threads, and without damaging the HUB.

8.13.2.2 The HuUB shall be assembled in the enclosure opening in the intended manner, making use of a
wrench or other tool, when required, to restrain that portion of the HUB from turning inside the enclosure.
The enclosure shall be firmly supported or mounted in the intended manner, a short length of intermediate
metal conduit or rigid metal conduit shall be threaded into the HUB, and the applicable tightening torque
shall be applied to the conduit in a direction tending to tighten the conduit, with the lever arm measured
from the center of the conduit. The tightening torque shall be 90.4 N-m (800 Ibf-in) for 3/4 (21) and smaller
trade sizes, 113 N-m (1000 Ibf-in) for 1, 1-1/4, and 1-1/2 (27, 35, and 41) trade sizes, and 181 N-m (1600
Ibf-in) for 2 (53) and larger trade sizes.
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8.13.2.3 A HuB, assembled as described in Clause 8.13.2.2, shall not have a voltage drop of more than
10 millivolts as a result of the test described in Clause 8.9. The two test points specified in Clause 8.9.2
shall be on the conduit and on the outside of the enclosure.

8.13.2.4 A HuB intended for use in wet locations or with service-entrance conduit shall comply with the
test described in Clause 8.7 when assembled to the enclosure as described in Clause 8.13.2.2.

8.13.3 Lum

8.13.3.1

inaire studs

A stud shall comply with Clauses 8.13.3.2 — 8.13.3.6. A new sample shall be used for each test.

A stud intended for use with an outlet box shall be assembled to a standard octagonal outlet box for each

test.

8.13.3.2 As
(200 pounds

8.13.3.3 Af
the applicatig
rigid luminair
under side of

tud and its attachment to a box, cover, or other device shall withstand a-direct
for 5 minutes. As a result of the direct pull, the assembly shall not pull apart or b

tud and its attachment to a box or cover shall withstand for 1 mintte; without vis
n of a load as specified in Table 25. The load shall be appliedat the end of a 50
b stem attached to the stud, with the stud assembly mounted.in the intended m

the axis of the luminaire stud. The platform shall be rotated for six complete revolutions during

8.13.34 Th
bending mon{

8.13.3.5 As
value specifie
show signs o

8.13.3.6 Wi
and the torqu
which is in tU
screw conne
the torque, ar

8.14 FITTING

8.141 Gen

b load applied at the end of the stem shall be reduced by an amount that comper
ent due to the weight of the stem.

tud and its attachment to a box or cover,shall withstand the application of a torq
d in Table 26 for 1 minute. As a resultof the application of the torque, the assen
visible damage or relative movement.

h reference to Clause 8.13.3:5, the stud shall be rigidly supported in the inten
e shall be applied at the-end of a lever arm attached to the stud or to an exten
rn attached to the stud.~The torque shall be applied in the direction tending t

d the lever arm shall be perpendicular to the axis of the stud.
s for flexible:metal conduit (FMC)

bral

pull of 890 N
eak.

ble damage,
8 mm (20 in)
anner on the

a platform that is at an angle of 30 degrees with the horizontal and that can be fotated about

the test.

sates for the

e having the
nbly shall not

ded manner,
sion member
b tighten the

tions. The lever arm'shall be measured from the axis of the stud to the point of application of

8.14.1.1 Si

A& ranaihnd lacted to

oam
o TCTTTrvoo—oartt TTtTTto

test sequence:

a) ass

embly test, Clause 8.14.2, followed by,

b) resistance test, Clause 8.14.3, followed by,

c) pull

test, Clause 8.14.4, followed by,

d) repeated resistance test, Clause 8.14.5.

he following
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8.14.2 Assembly test

8.14.2.1 Samples of a FITTING for flexible metal conduit shall be assembled in accordance with Clause
8.15.2.1. The conduit used for the tests shall have the ends cut squarely. After assembly, the conduit shall
not be punctured or deformed so that sharp edges are present in the wireway.

8.14.2.2 Samples of a FITTING for flexible metal conduit of the external type shall be assembled to the
end of the flexible metal conduit that winds inside itself. Samples of a FITTING of the internal type shall be
assembled to the end of the flexible metal conduit that winds outside itself. Each conduit sample shall be

0.3m (12in)
8.14.3 Res

8.14.3.1 S3

long.

istance-test

mples of a FITTING for flexible metal conduit shall be subjected to the test.descri

bed in Clause

8.9. As a resllt of the test, the voltage drop shall not be greater than 50 millivolts.

8.14.4 Pulltest

8.14.4.1 Samples of a FITTING for flexible metal conduit shall secure ¢he-conduit so that the connection
withstands d steady pull, as specified in Table 27, for 5 minutes. Fallowing the steady pull, bending or
flexing shall pot remove the conduit.

8.14.4.2 Samples of a flexible metal conduit FITTING for multiple conduits, such as a duplex|FITTING, shall
be tested with conduit attached to each opening or section’as’intended. Each conduit shall be subjected to
the pull specified in Clause 8.14.4.1, applied individually

8.14.5 Repeated resistance test

8.14.5.1 Fqllowing the tests required by Clauses 8.14.4.1 and 8.14.4.2, each test assembly shall comply
with Clause §.14.3.1.

8.14.6 Curfent test

8.14.6.1 Aseparate set of-3~samples shall comply with the current test requirements in Clauses 8.10.1
and 8.10.2.

8.15 FITTINGS for armored cable (AC)

8.15.1 General

8.15.1.1 Six samples of a FITTINGS for armored cable shall be subjected to the following test sequence:

a) assembly test, Clause 8.15.2, followed by,

b) resistance test, Clause 8.15.3, followed by,

c) pul

| test, Clause 8.15.4, followed by,

d) repeated resistance test, Clause 8.15.5.

The same set of test samples shall be used throughout the test sequence. These requirements do not

apply to FITTI

NGS for cable Types ACG90 and ACGWU90. See Clause 8.22.
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8.15.2 Assembly test

8.15.2.1
After assemb

ly:

a) a FITTING shall not crack or break,

b) the

thread of any clamping means shall not strip, and

Samples of a FITTING for armored cable shall be assembled in accordance with Clause 6.2.2.

c) the cable shall not be punctured or deformed so that sharp edges are present in the wireway.

8.15.2.2 Each FITTING shall be assembled to the end of armored cable that winds inside itself. For a

FITTING inten
and the larg

st diameter cable in the range. Tolerances of +0.51 mm (0.020 in) for a,ca

the smallest
ble having a

nominal diameter less than 19.1 mm (0.75 in) and £4% of cable diameter for a cable having a nominal

diameter equ

8.15.3.1 Sa
As a result of
in Clause 8.9

8.15.4 Pull

8.15.4.1 Sa
as specified |
conduit.

8.15.4.2 Sa
tested with th
the pull speci

| to or more than 19.1 mm (0.75 in) apply. The FITTING shall then be assemble

tance test

mples of a FITTING for armored cable shall be subjected to the test described ir
the test, the voltage drop shall not be greater‘than 50 millivolts. The two test po
2 shall be between the box and armored cablée as shown in Figure 10.

test

mples of a FITTING for armored ¢able shall secure the cable so that it withstands
n Table 27, for 5 minutes. Fellowing the steady pull, bending or flexing shall no

mples of an armored-cable FITTING for multiple cables, such as a duplex FITT
e cable attached\.to each opening or section as intended. Each cable shall be
fied in Clause 8:45.4.1, applied individually.

8.15.5 Repeated resistance test

8.15.5.1 Fo

lowing the tests specified in Clauses 8.15.4.1 and 8.15.4.2, each test assembly

| to an outlet

e box. Each

Clause 8.9.
nts specified

h steady pull,
t remove the
NG, shall be

subjected to

shall comply

o4

with the requ

e o 4
CITITITU T UIaUsSt O. 1J.9. 1.

8.15.6 Current test

8.15.6.1
and 8.10.3.

8.16 BUSHINGS for armored cable

8.16.1 Assembly test

8.16.1.1

A separate set of 3 samples shall comply with the current test requirements in Clauses 8.10.1

Six samples of each size of a BUSHINGS for armored cable shall be assembled in accordance

with Clause 8.16.1.2. The BUSHINGS shall be capable of being installed between the conductor and the
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armor without the use of tools. Following assembly, the BUSHINGS shall remain in place after the installation
pressure is removed.

8.16.1.2 Each BUSHINGS shall be tested with a 457.2 mm (18 in) long piece of armored cable of the
intended size. On three of the pieces of cable, 51 mm (2 in) of armor shall be removed from the end of the
cable in which the armor wraps on the outside of itself. On the remaining three pieces of cable, 51 mm (2
in) of armor shall be removed from the end of the cable in which the armor wraps on the inside of itself.
The fibrous covering on the 51 mm (2 in) of exposed conductor in all six pieces of cable shall also be
removed. The BUSHINGS shall be inserted between the conductors and the armor at the end where the

armor and covering have been removed.

8.16.2 Acc,
8.16.2.1 Si
described in
complete cir

8.16.2.2 A

elerated aging test

X samples of each size of a BUSHINGS for armored cable shall be subjecte
Clause 8.16.2.2. After conditioning, the BUSHINGS shall not crack when clos
Cle.

BUSHINGS as described in Clause 8.16.2.1 shall be conditioned.for<168 hours at 4

d to the test
ed to form a

temperature

of 112 £1°C|(234 +2°F) in a full-draft air-circulating oven that has been\preheated at full draft. After the
conditioning,| the samples shall then be cooled to room temperature for-hot less than 4 hourg before being
handled and|examined.

8.16.3 Low temperature test

8.16.3.1 Si
Clause 8.16.
within 15 seq

8.16.3.2 THh
of minus 40

x samples of each size BUSHINGS for armared cable shall be conditioned ag
3.2. After the conditioning, the BUSHINGS shall not crack when closed to form a ¢
onds after being conditioned.

e BUSHINGS as described in Clause 8.16.3.1 shall be conditioned for 4 hours at
+1°C (minus 40 +2°F). The\fest is to be conducted within 10 seconds after

removed fromn the conditioning chamber;

8.16.4 Dielectric voltage-withstand test

8.16.41 A
result of the

8.16.4.2 Si

BUSHING for armored cable shall be subjected to the test described in Clause §.

est, the BUSHING shall withstand the test potential without electrical breakdown.

X samples of each size of a BUSHING for armored cable shall be used for the te

sinusoidal pq

tential of 1500 volts rms shall be raised gradually to the full value and applied f

specified in
bmplete circle

temperature
he sample is

5t. A 60-hertz
Dr one minute

to each BushING The potential shall be applied between two 6 3 mm (1/4 in) diameter bras

ball shall be supported by an adjustable rod. The BUSHING shall be placed between the brass balls, and the

rods shall be

adjusted until the balls fit snugly against the BUSHING.

8.17 FITTINGS for liquid-tight flexible metal conduit

8.17.1

8.17.11

General

subjected to the following test sequence:

a) assembly test, Clause 8.17.2, followed by,

b) resistance test, Clause 8.17.3, followed by,

s balls. Each

Six samples of a FITTINGS for liquid-tight flexible metal conduit of each trade size shall be
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c) pull test, Clause 8.17.4, followed by,

d) repeated resistance test, Clause 8.17.5.
Two additional samples shall be subjected to the oil spray test described in Clause 8.17.6.

8.17.1.2 A FITTINGS of the 3/8 — 1-1/4 (12 - 35) trade size shall comply with the current test described in
Clause 8.10.

8.17.2 Assembly test

8.17.2.1 The 3 8 onduit of the
intended tradg size in the manner specified by the manufacturer using the torque values spedified in Table
15. Following|the assembly, the samples shall comply with Clause 6.1.1. See Clauses 6(3.3’apd 7.1.6.

8.17.3 Resistance test

8.17.3.1 A HITTING for liquid-tight flexible metal conduit shall be subjected to the test describjed in Clause
8.9. As a resylt of the test, the voltage drop shall not be greater than 50 millivolts.

8.17.4 Pull ftest

8.17.4.1 A FITTING for liquid-tight flexible metal conduit shall:secure the conduit so that it withstands a
steady pull ag specified in Table 27 for 5 minutes. Following-the steady pull, bending or flexing shall not
remove the cpnduit.

8.17.5 Repeated resistance test

8.17.5.1 Following the test required by Clause 8.17.4.1, each test assembly shall comply with the
requirement in Clause 8.17.3.1.

8.17.6 OQil spray test

8.17.6.1 Sample assembligs’shall be subjected to the test described in Clause 8.17.6.2. As a result of
the test, therg shall not be evidence of oil inside the test enclosure.

8.17.6.2 The sample assembly of conduit and FITTING shall be assembled in the intended manner to an
enclosure rated foruse with oil in accordance with NMX-J-235/2-ANCE, CSA C22.2 No. 94.2, or UL 50E,
and mounted|in a*fixed position. The sample shall be tested as described in Clause 8.27.4.2] The sample
shall be subj i i i

8.17.7 Elastomeric materials accelerated aging test

8.17.7.1 Six samples of a sleeve or ring of elastomeric material that is used to comply with Clause
8.17.6.1 shall be conditioned as described in Clause 8.3.2. As a result of the conditioning, the sleeve or
ring shall not show visible signs of deterioration.

8.17.7.2 Six samples of a sleeve or ring of elastomeric material that fits over the outside of the conduit,
and is exposed after installation on the conduit, shall comply with Clause 8.17.7.3 after conditioning as
described in Clause 8.3.2.

8.17.7.3 Six samples of an elastomeric material used in a part that fits over the outside of the conduit and
that is exposed after installation shall comply with Clause 8.17.7.1 and the following:
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a) the tensile strength of the elastomeric material shall not decrease more than 25 percent, and

b) the elongation of the elastomeric material shall not decrease more than 35 percent.

8.17.7.4 Six samples of a sleeve or ring of elastomeric material shall not show a decrease of more than
40 percent in tensile strength or elongation after immersion in mineral oil for 18 hours at a temperature of
70 £1°C (158 £2°F).

8.17.8 Thermoplastic materials accelerated aging test

8.17.8.1 Six samples of a sleeve or ring of thermoplastic material shall be assembled in accordance with
Clause 8.17 2 1 and conditioned in accardance with Clause 8 17 8 2 After rnnditinning the sleeve or ring
shall comply|with Clause 8.17.4.1.

8.17.8.2 The test specified in Clause 8.17.8.1 shall be performed on previously untested samples. If
agreeable to|those concerned, the test shall be performed on the same samples used for the|test specified
in Clause 8.[17.6.1. The sleeve or ring shall be conditioned for 168 hours at a‘temperaturg of 100 +1°C
(212 £2°F) ip an full-draft air-circulating oven that has been preheated at full draft. The gamples shall
return to room temperature before the pull specified in Clause 8.17.4.1 is-applied.

8.17.9 Curfent test

8.17.9.1 Alseparate set of 3 samples shall comply with the:current test requirements in Clauses 8.10.1
and 8.10.4.

8.18 FITTINGS for flexible metallic tubing

8.18.1 Gerneral

8.18.1.1 In|Mexico and the United States;-the requirements in Clauses 8.18.1.2 — 8.18.9.2 gpply.

In Canada, the requirements in Clauses 8.18.1.2 — 8.18.9.2 do not apply.

8.18.1.2 Sik samples of flexible metallic tubing FITTINGS of each trade size shall be subjectef to each test
sequence specified in Tahle'28. Two additional samples, or two of those used for Test Sequgnce A or Test
Sequence B| shall comply-with Clause 8.18.7.

8.18.2 Assembly-test

8.18.2.1 FlI

exibtemetattictubimg FiTTiNGS Shat-beassembtedto 915 mm(36-m)fengthsof flexible metallic

tubing of the intended trade size in the manner specified by the manufacturer. For screw-in CONNECTORS,
the tubing shall be within 0.08 mm (0.003 in) of the maximum inside diameter of the tubing. After
assembly, the samples shall comply with Clause 6.1.1. See Clause 7.1.5.

8.18.2.2 For CONNECTORS assembled to the outside of the tubing, the tubing shall be within 0.13 mm
(0.005 in) of the minimum outside diameter of the tubing.

8.18.2.3 Samples of flexible metallic tubing FITTINGS of the external type shall be assembled to the end of
the flexible metallic tubing that winds inside itself. Sample FITTINGS of the internal type shall be assembled
to the end of the flexible metallic tubing that winds outside itself.
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8.18.3 Resistance test
8.18.3.1 A FITTING for flexible metallic tubing shall be subjected to the resistance test described in Clause

8.9. As a result of the test, the voltage drop shall not be greater than 50 millivolts.

8.18.4 Flexing test

8.18.4.1

8.18.4.2. As a result of the test, the sample shall remain secure.

A sample assembly of tubing and FITTING shall be subjected to the flexing test described in

8.18.4.2 The FITTING shall be secured with the axis of the tubing in line with the axis of the FITTING and

mounted ve : ; nt around a
wooden form{having a radius as specified in Table 29. The tubing shall be bent in one direclion so that a
90-degree bgnd is formed. The wooden form shall then be positioned on the opposite'side ¢f the tubing.
The tubing shall then to be bent 180 degrees in the opposite direction, and then back tolits original position
in line with the axis of the FITTING.

8.18.5 Pull test

8.18.5.1 A gample assembly of FITTING and tubing shall withstand a direct pull of 667 N (150|Ibf) between

the FITTING aff

8.18.6 Repeated resistance test

8.18.6.1 Fo
shall comply

8.18.7 Water spray test

8.18.7.1 As
8.7. As aresl

8.18.8 Elas
8.18.8.1 Six
8.18.7.1 shal

show visible §

8.18.8.2 As

d the tubing for 5 minutes. Following the steady pull, the assembly shall remain

lowing the tests required by Clauses 8.18:41, 8.18.4.2, and 8.18.5.1, a samy
ith the requirement in Clause 8.18.3.1.

ample assembly of FITTING @and tubing shall be subjected to the wet locations t
It of the test, a joint of the assembly shall not allow the entrance of water.

fomeric materials:accelerated aging test

samples ofta-sleeve or ring of elastomeric material that is used to comply
be conditioned as described in Clause 8.3.2. After conditioning, the sleeve or
igns of(déeterioration.

leeve as specified in Clause 8.18.8.1 that fits over the outside of the tubing, an

pecure.

le assembly

bst in Clause

with Clause
ring shall not

d is exposed

after installation on the Tubing, shall comply with Clause 8.22.7.2 atter being conditioned for /0 hours at a
temperature of 100 +1°C (212 +2°F) in an full-draft air-circulating oven that has been preheated at full
draft.

8.18.9 Thermoplastic materials accelerated aging test

8.18.9.1 Six samples of a sleeve or ring of thermoplastic material shall be assembled in accordance with
Clause 8.18.2.1 and conditioned as described in Clause 8.18.9.2. After conditioning, the sleeve or ring
shall comply with the pull test described in Clause 8.18.5.

8.18.9.2 The test shall be performed on previously untested samples. If agreeable to those concerned,
the test shall be performed on the same samples used for the test specified in Clause 8.18.7.1. The sleeve
or ring shall be conditioned for 168 hours at a temperature of 100 + 1°C (212 £ 2°F) in a full-draft air-
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circulating oven that has been preheated at full draft. The samples shall return to room temperature before
the pull specified in Clause 8.18.5.1 is applied.

8.18.10 Cu

8.18.10.1
and 8.10.5.

rrent test

8.19 FITTINGS for liquid-tight flexible nonmetallic conduit

8.19.1

General

A separate set of 3 samples shall comply with the current test requirements in Clauses 8.10.1

8.19.1.1 Si
size shall be

a) as
b) pu

8.19.1.2 Ty
separate adq

A FITTING m)
exposure in

8.19.2 Assembly test

X as-received samples of a FITTING for liquid-tight flexible nonmetallic conduit
subjected to the following test sequence:

sembly test, Clause 8.19.2, followed by,

| test, Clause 8.19.3.

0 additional samples shall be subjected to the oil spray- test in Clause 8.1
itional samples shall be subjected to the ultraviolet lightand water test in Clause

polded from a material that complies with the requirements for ultraviolet lig
Clause 8.27.7.2 is not required to be tested as¢specified in Clauses 8.27.7.1 — 8.2

bf each trade

9.4, and two
8.27.7.

ht and water
7.7.3.

8.19.2.1 Liquid-tight flexible nonmetallic conduit FITTINGS shall be assembled to 0.9 m (3|ft) lengths of
liquid-tight flexible nonmetallic conduit of.the intended trade size in the manner spegified by the
manufacture}. After assembly, the samplestshall comply with Clause 6.1.1.

8.19.3 Pulltest

8.19.3.1 A|FAITTING for liquid-tight flexible nonmetallic conduit shall secure the condui{ so that the
connection withstands a steady pull, as specified in Table 27, for 5 minutes. Following th¢ steady pull,
bending or flexing shall.net remove the conduit.

8.19.4 Oil spray-test

8.19.41

Sa

mpla_accamhline chall ha crihinatad ta tha tnct Ancoriha

\s a result of

TPTC o oTTITToNTC o~ oo DT oTUiojTTtCUtotnCtCoT GT oTITioT

the test, there shall not be evidence of oil inside the test enclosure.

8.19.4.2 The sample assembly of conduit and FITTING shall be assembled in the intended manner to an
enclosure rated for use with oil in accordance with NMX-J-235/2-ANCE, CAN/CSA C22.2 No. 94.2, or UL
50E, and mounted in a fixed position. The sample shall be subjected to the test described in Clause
8.27.4.2. The sample shall be subjected to the oil spray for 30 minutes. The ends of the conduit shall be
sealed.

8.19.5 Elastomeric materials accelerated aging test

8.19.5.1 Six samples of a sleeve or ring of elastomeric material that is used to comply with Clause
8.19.4.1 shall be conditioned as described in Clause 8.3.2. As a result of the conditioning, the sleeve or
ring shall not show visible signs of deterioration.
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8.19.5.2 Six samples of a sleeve or ring of elastomeric material that fits over the outside of the conduit,
and is exposed after installation on the conduit, shall comply with Clause 8.19.5.3 after conditioning as
described in Clause 8.3.2.

8.19.5.3 Six samples of an elastomeric material used in a part that fits over the outside of the conduit and
that is exposed after installation shall comply with Clause 8.19.5.1 and the following:

a) the tensile strength of the elastomeric material shall not decrease more than 25 percent, and

b) the

elongation of the elastomeric material shall not decrease more than 35 percent.

8.19.5.4 Six samples of a sleeve or ring of elastomeric material shall not show a decrease of more than

40 percent in[tensile strength or elongation when immersed in mineral oil for 18 hours at a,temperature of
70 £1°C (158|+2°F).

8.19.6 Thenmoplastic materials accelerated aging test

8.19.6.1 Si¥ as-received samples of a sleeve or ring, as described in Clause’8.19.5.1, of thermoplastic
material shall be assembled in accordance with Clause 8.19.2.1. The assembly shall then be|subjected to
the test descfibed in Clause 8.19.6.2. After conditioning, the sleeve or ring shall comply witH the pull test
described in Clause 8.19.3.1.

8.19.6.2 Thp test shall be performed on previously untested samples. If agreeable to thos¢ concerned,
the test shall pe performed on the same samples used for thetest specified in Clause 8.19.4.1. The sleeve
or ring shall pe conditioned for 168 hours at a temperature of 100 +1°C (212 +2°F) in a|[full-draft air-
circulating oven that has been preheated at full draft. Thessamples shall return to room tempefature before
the pull specified in Clause 8.19.3.1 is applied.

8.20 FITTINGS for flexible nonmetallic tubing

8.20.1 General

8.20.1.1 In Mexico and the United States, the requirements of Clauses 8.20.2.1 and 8.20.2.2 apply.

In Canada, tHe requirements of Clauses 8.20.2.1 and 8.20.2.2 do not apply.

8.20.2 Pulltest

8.20.2.1 A FITTING for flexible nonmetallic tubing shall secure the tubing, with one wire in place as in
actual service. Six as-received sample assemblies of tubing and wire shall withstand a sfeady pull of

133 N (30 pounds) in a direction that pulls the wire into the FITTING and a direction that pulls the wire out of
the FITTING for 5 minutes. Following the steady pull applied in the specified directions, bending or flexing
shall not remove the assembly of tubing. The pull shall be applied between the tubing and a box in which
the FITTING is mounted in the intended manner.

8.20.2.2 The tubing to be employed in performing the test described in Clause 8.20.2.1 shall be standard
5.56 mm (7/32 in) flexible nonmetallic tubing. Type TW or THW, 14 AWG (2.08 mm?) wire shall be used,
and shall project 152 mm (6 in) inside the box.
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8.21

8.21.1

8.21.1.1
and Table 31

Polyvinyl chloride (PVC) CONDUIT BODIES

General

In Mexico and the United States, the requirements of Clauses 8.21.1.2 — 8.21.12.11, Table 30

, and Figure 11 apply.

In Canada, the requirements in Clauses 8.21.1.2 — 8.21.12.11, Table 30 and Table 31, and Figure 11 do

not apply.

8.21.1.2 When a PVC coNDUIT BODY differs from the construction requirements specified in Clause 5.7

and the app
Clauses 8.2

iibdbib‘ Icquilblllcllib iII Ciduac E, ib‘bib U“Ib‘l ii Idll, Ul ill du'u'itiun tU, ﬁIUDt
2.1 — 8.21.12.11 shall be performed to determine compliance of the different

Among the factors that shall be investigated are:

a)ing

b) res

c) dinmpensional stability, and

d) res

8.21.2 Water absorption test

82121 A
the test, the

8.21.2.2 TH
desiccator fq
temperature
piece of soft,

8.21.3 Flan

8.21.31 A
the test, the

a) shall not.continue to flame for more than 5 seconds after the third application of the

tallation,

istance to arcing,

istance to the corrosive or degrading effects of reagents.

PVC CONDUIT BODY shall be subjected to the-test described in Clause 8.21.2.2.
CONDUIT BODY shall not absorb more water'than 0.5 percent of its weight.

€ CONDUIT BoODY shall be cut into three samples. The samples shall be cleaned
r 24 hours. Each sample shallbe weighed and then immersed in water for 2
of 23 +2°C (73 +4°F). After removal from the water, each sample shall be drieg
lint-free cloth to removegalisurface water and re-weighed.

hmability test

PVC CONDUIT\BODY shall be subjected to the test described in Clause 8.21.3.2.
CONDUIT BODY:

b) sh

specified in
construction.

As a result of

hnd dried in a
P4 hours at a
with a clean

As a result of

test flame,

hll\not have flaming particles drop or fall from the body during or after any app

ication of the

test fl

ame, and

c) shall not be entirely consumed during or after any application of the test flame.

8.21.3.2 Each sample CONDUIT BODY shall be subjected to the test described in Clause 8.2.4 and
Clauses 8.2.6 — 8.2.9. The valve supplying the gas shall be opened for 1 minute and closed for 30
seconds for each of three applications of the test flame. The test sample shall be located so that the test
flame is directed at the center of the largest surface.

8.21.3.3 When the CONDUIT BODY is too large to be tested in the chamber described in Clause 8.2.4, the

CONDUIT BODY shall be tested in a chamber that is constructed as described in Clause 8.2.4 with
proportionately larger dimensions.
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8.21.4 Heat-distortion test

8.21.4.1 A PVC coNDuIT BODY shall be subjected to the test described in Clause 8.21.4.2. As a result of
the test, there shall not be a change in any dimension greater than 15 percent for a PVC CONDUIT BODY,
cracks or openings in a CONDUIT BODY, or openings wider than 1.6 mm (1/16 in) between a CONDUIT BODY
and its cover.

8.21.4.2 Three as-received samples shall be conditioned for 1 hour at a temperature of 92 +1°C
(198 £2°F) in a full-draft air-circulating oven that has been preheated at full draft. Samples shall be
supported in the oven so that they do not touch each other or the sides of the oven. A CONDUIT BODY shall

be tested with its blank cover in place.

8.21.5 Extr

8.21.51 Th
fusion after in
absorb moisf]
acetone may

8.21.5.2 Th
health and f
anhydrous ag

Note: A
with air,
ignition

8.21.53 A

50 percent o
CONDUIT BOD

positively reg
material — do

8.21.6 Iden

8.21.6.1 Th
shall be verif
compound us

Note: T]
SCFlo

8.21.7 Resi

8.21.7.1

ision or molding-process test

b surface of one sample of a PVC CONDUIT BODY shall not exhibit any gvidence ¢
hmersion of the finished product in reagent grade anhydrous acetong,"The acet
ure. Acetone is not effective for this test if it absorbs moisture¢ In~case of ab
be dehydrated by filtering it through anhydrous calcium sulfate, CaSO,.

b test shall be performed with each sample in its own covered container. With at
re risks involved, a sample of the CONDUIT BoDY._Shall be immersed in re
etone for 5 minutes at a temperature of 23 +2°C (7.3y+4°F) and then examined.

cetone [diethyl ketone, (CH3),CO] is an extremely volatileliquid, the vapors of which can form ex
Do not expose the acetone specified in Clause 8.21.531 to open flames, glowing cigarettes, and
Acetone and acetone-PVC products are toxic to humans if inhaled or absorbed through the skin or &

ONDUIT BODY does not comply with:Clause 8.21.5.1 when there is flaking or pee

I greater of the interior or exterior-surfaces (see Note 2 of Figure 11) or in t
splits. The presence of a weld\(bond) line that is not uniform in width and de

essed below adjacent surfaces — for example, shows a definite crack or sepa
bs not comply (see Note 4 ef Figure 11).

tification test
b manufacturer's‘specified specific gravity and tolerance for polyvinyl chloride (A
ed using three samples, and shall be within the manufacturer's specified tole

ed.

he specific gravity of PVC is approximately 1.40. For more information about the specific gravity, g
ASTM D 792.

f incomplete
bne shall not
sorption, the

ention to the
agent grade

plosive mixtures
ther sources of
yes.

ling covering
ne event the
pth or that is

ration in the

VC) material
ance for the

ee NMX-T-152-

stance to crushing test

The resistance to crushing of all sizes of CONDUIT BODIES shall be such that, when the cONDUIT

BODIES are tested as described in Clauses 8.21.7.2 — 8.21.7.5, the minor axis shall retain at least 70

percent of its original inside diameter, and there shall not be evidence of buckling.

8.21.7.2 Samples for the test shall consist of circular sections cut from the socket end of six samples of
molded CONDUIT BODIES, three of which have been conditioned as described in Clause 8.21.7.3 and three
of which are unaged.

8.21.7.3 The samples shall be supported in a full-draft, air-circulating oven that has been preheated at
full draft to a temperature of 113 +1°C (235 +2°F). The samples shall be supported so that they do not
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touch each other or the sides of the oven. The samples shall be conditioned for 168 hours at full draft and
then cooled gradually for 16 to 96 hours in still air before being handled.

8.21.7.4 Prior to application of the load, measurements shall be made of the internal diameters of the
test samples. Each sample shall be placed with its longitudinal axis horizontal between two rigid, flat,
parallel, steel plates that are at least as long as the sample. The load shall be applied to the center of the
upper plate by means of a machine, the jaws of which close at the rate of 12.7 mm (1/2 in) per minute.

8.21.7.5 The load shall be increased until the load value specified in Table 30 is attained. Measurement
of the minor axis of the inside dimension shall be made at the instant the load is attained. Observations for
buckling shall be made at the points at which the sample is in contact with the test plates. Buckling shall be
determined i i to pull away
from the plat

n

~]

. The load shall then be released immediately.

8.21.8 Bending test

8.21.8.1 A CONDUIT BODY shall be subjected to the bending test described inClauses 8.21.9.2 — 8.21.8.5.

As aresult o

8.21.8.2
complies.

In

8.21.8.3 Ss
Schedule 40
be tested ag
assembly.

8.21.84 TH
CONDUIT BOD

required ben

separating th
CONDUIT BOD

8.21.8.5 Th
the CONDUIT
rotated throu

8.21.9 Pull

8.21.9.1 Fg

the test, the cONDUIT BODY shall not be damaged or separate from'the conduit.

the event breakage of the conduit occurs prior to separation at the joint, the ¢

mples secured by cement, welded in the intended manner, to 457 mm (18
polyvinyl chloride (PVC) conduit of the trade size'for which the CONDUIT BODY is i
described in Clause 8.21.8.4. The test shall be performed no sooner than 2

e required bending moment for the, test described in Clause 8.21.8.1, perform
Y assembly samples, shall be obtained by separating the supports 760 mm (30

ding moment for tests performed on a CONDUIT BODY assembly sample shall bg

e supports 760 mm (30 in)'plus the distance equal to the distance between th
.

e load specified in~Table 31 for the size of conduit used shall be suspended from
BoDY for 60 seconds, during which time the CONDUIT BODY and the lengths of co
gh 1 complete revolution about the major axis of the assembly.

test

llewing the tests described in Clauses 8.21.8.4 and Clause 8.21.8.5, a poly

ONDUIT BODY

n) lengths of
ntended shall
4 hours after

ed on the six
n) apart. The

b obtained by
e ends of the

the center of
hduit shall be

vinyl chloride

(PVC) conbuIT BoDY shall withstand a direct pull, as specified in Table 31, for 1 minute.
direct pull, the CONDUIT BODY shall not be damaged or pull loose from the conduit. See Clause 8.21.8.2.

8.21.10 Re

8.21.10.1

sistance to specific reagents test — general

ollowing the

Usually, a reagent is understood to be a substance used to produce a characteristic reaction in

chemical analysis. For the purpose of this standard, however, the word is defined in the less restrictive
sense of any chemical, oil, or other substance that has a corrosive or degrading influence on polyvinyl
chloride (PVC).

8.21.10.2 A fitting shall be investigated in accordance with Clauses 8.21.10 — 8.21.12 to determine the
reagents or group of reagents with which the fitting may be used. A group of reagents is determined to be
the same when the physical characteristics of individual reagents, such as concentrations and maximum
temperatures, are identical.
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8.21.11 Resistance to specific reagents — absorption test

8.21.11.1 A conDuIT BODY shall be tested as described in Clause 8.21.12 after the specified conditioning.
When the CONDUIT BODY is intended for use where it is wetted by, or immersed in, a specific reagent as
defined in Clause 8.21.10.1, samples cut from the finished CONDUIT BODY — each 50 mm (2 in) in length —
that have been immersed for 60 and 120 days in the reagent at the intended concentration and
temperature shall not exhibit greater than a 2.50 percent change in weight. In the event there is a gain in
weight at the end of 120 days, and in the event that gain exceeds 1.00 percent, that gain shall not be more

than 1.65 times the gain at the end of 60 days.

8.21.12 Resistance to specific reagents — crushing strength test

8.21.12.1

reagent as gli

in length — th
temperature
tests shall be

821122 T
representativ

8.21.123 T

finished CONDUIT BODY and cleaned of loose particles and ragged edges. The weight (W1)

(0.0003 0z) g
aside for una

8.21.124 C
reduce the rig

8.21.125 A
to test each
completely in
shall be filled
completely cq

hen the CONDUIT BODY is intended for use where it is wetted, or immersed

fined in Clause 8.21.10.1, samples cut from the finished CONDUIT BODY —@ach
ht have been immersed for 60 and 120 days in the reagent at the intended.conc
Ehall not have less than 85 percent of the crushing strength of similariunaged s
performed as indicated in Clauses 8.21.12.3 — 8.21.12.11.

he results of tests on trade size 1 (27) or smaller CONDUIT BODY shall
b of the results for larger trade sizes of CONDUIT BODY.

velve samples that are each 50 mm (2 in) long shall*be cut from clean sample |

f balance of six of the twelve samples shall be.recorded, and the remaining six
ped crushing tests.

are shall be taken throughout the proeedure outlined in Clauses 8.21.12.5 —

n, a specific
50 mm (2 in)
entration and
amples. The

be taken as

bngths of the
within 10 mg
shall be set

8.21.12.11 to

k of injury from handling reagents that'involve such a risk.

covered container constructed.of material that does not react with the reagent s
sample. The test container.shall be of a size that allows the CONDUIT BODY s
hmersed when the CONDUIT BODY sample is stood on end in the container. E3

ver the sample that\s to be placed in it. The reagent shall come to a rest in ea
samples shall(then be placed on end in a container. The cover of each contg

The weighed
closed and k

8.21.12.6
temperature

pt at the intended temperature for 60 days without agitation of the reagent.

ter 60\days, the samples shall be removed from the reagent and given time to
still air before being rinsed carefully and wiped dry inside and out with a clean

hall be used
ample to be
ch container

with the reagent at\the intended concentration and temperature to the depth required to

ch container.
iner shall be

cool to room
piece of lint-

free, absorbent.cloth. Each of the six dried samples shall be weighed (W,) to within 10 mg (§.0003 oz) of
balance. The weight (W,) of the samples shall not be greater than 2.50 percent heavier or lighter than the
weight (W,) of the samples recorded in Clause 8.21.12.3.

8.21.12.7 Three of the samples immersed for 60 days and three of those set aside for unaged crushing
tests shall be brought into thermal equilibrium with one another, the testing machine, and the surrounding
air at a temperature of 23.0 +2.0°C (73.4 £3.6°F) and shall be kept so throughout the test. The inside
diameter of each sample shall be measured. The samples shall then be tested separately between a pair
of rigid, flat, steel plates that are at least 152 mm (6 in) long and are horizontal and parallel to one another.
One plate shall be moved toward the other at the rate of 10.0 £ 2.5 mm per minute (1/2 £1/8 in per minute)
until the surface of the sample pulls away from contact with either plate — that is, until the sample buckles,
or until the minor axis measured inside the flattening sample is 60 percent of the inside diameter
measured before the test.
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8.21.12.8 The crushing loads at the buckling and the 60-percent points shall be derived from the dial on
the machine and recorded for each sample. The loads at each of these points shall be averaged for each
of the three sets of samples. The average loads at each of these points for the aged samples shall each be
divided by the average loads at each of these points for the unaged samples. The resulting ratios shall not
be less than 0.85, and the samples shall not crack or collapse before the buckling or 60-percent points are
reached.

8.21.12.9 The three remaining samples immersed for 60 days shall be returned to their containers and
the immersion continued for an additional 60 days at the intended temperature. After the full 120 days, the
samples shall be removed from the reagent and given time to cool in still air before being rinsed carefully
and wiped dry inside and out with a clean piece of lint-free absorbent cloth. The three dried samples shall
each be weighed (Wa,) to within 10 mg of balance. W, shall not be more than 2.50 percent heavier or
lighter than W;. In the event W is greater than 1.00 percent heavier than W, W5 — W, shall Mot be greater
than 1.65 (W, — W,).

8.21.12.10 [The three samples immersed for 120 days and the last three of the{samples|set aside for
unaged test$ shall be brought into thermal equilibrium with one another, thenesting machine, and the
surrounding pir at a temperature of 23.0 £2.0°C (73.4 £3.6°F) and shall be kept.so throughout the test. The

inside diametter of each sample shall be measured. The samples shall then‘be tested separately between

a pair of rigi
another. One

, flat, steel plates that are at least 152 mm (6 in) long and.are horizontal and p
plate shall be moved toward the other at the rate of 10.0°£2.5 mm per min (1

min) until the surface of the sample pulls away from contact with\either plate — that is, un

buckles — or
measured b

8.21.12.11
the machine
of the three
divided by th
be less than
reached.

8.22 FITTIN
8.221 Gen

8.22.1.1 In
apply. The re

In Canada, ¢

until the minor axis measured inside the flattening ‘sample is 60 percent of the in
fore the test.

The crushing loads at the buckling and the60-percent points shall be derived frg

sets of samples. The average loadsiat each of these points for the aged san
e average loads at each of these points for the unaged samples. The resulting r
0.85, and the samples shall not‘crack or collapse before the buckling or 60-perc

S for metal-clad (MC) cable, Type ACG90 cable, and Type ACGWU90 cable
eral

Mexico and.the United States, the requirements in Clauses 8.22.1.2 — 8.22.8.2

arallel to one
2 £1/8 in per
il the sample
side diameter

m the dial on

and recorded for each sample. The loads at each of these points shall be averaged for each

ples shall be
htios shall not
ent points are

and Table 32

quirements in Clause 8.22.9 apply to metal-clad cable fittings as indicated in Cla

nly)Types ACG90 and ACGWU90 shall comply with the requirements in Claus

use 8.10.6.

es 8.22.1.2 —

8.22.5and 8

.2Z2.9 and lable 5Z. See Clause 1.2.

8.22.1.2 Samples of a FITTING shall be subjected to the following test sequence:

a) assembly Test, Clause 8.22.2, followed by,

b) resistance Test, Clause 8.22.3, followed by,

c) pul

| Test, Clause 8.22.4, followed by,

d) repeated Resistance Test, Clause 8.22.5.

The same samples shall be used throughout the test sequence. (See Clause 8.22.2.4 for the number of
samples to be tested.) Where applicable, the wet locations test specified in Clause 8.22.6.1 shall be
performed using previously untested samples.
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8.22.2 Assembly test

8.22.2.1
length of not |

ess than 457 mm (18 in).

Sample FITTINGS for testing shall be assembled as described in Clause 6.1 to cable having a

8.22.2.2 Other than as specified in Clause 8.22.2.3, a FITTING employing a gland shall be tightened with
the torque specified in Table 32.

8.22.2.3 When a torque for a FITTING is specified by the manufacturer in the assembly instructions, the
FITTING shall be assembled using the torque specified in the instructions.

8.22.24 Tw
8.22.2.5 - 8.

intended to b

the maximum diameter cable for which the FITTING has been rated by the manufacturer. T

+ 0.51 mm (3
cable diamet
apply. When
shall be teste|

8.22.25 A
inside itself.
assembly sh
employing kn
according to
assembled a
cable armor.

Note: T

8.22.3 Resistance test

8.22.3.1 Th
result of the t
Clause 8.9.2

8.22.4 Pull

8.22.41 Th
Table 27, for

b used with. Six of the samples shall be tested with the minimum diameter cablg

- 0.020 in) for a cable having a nominal diameter less than 19.1 ma¥.(0.75 in
br for a cable having a nominal diameter equal to or more than 19.1\mm (0.75 in
at least four trade sizes of a particular construction are being investigated, th
d with the minimum diameter cable, and three with the maximum’diameter cable

FITTING for an interlocking type cable shall be assembled to the end of the cab
A FITTING for all other types of cable shall be assembled at either end of th
bl then be secured to a box, enclosure, or threaded COUPLING used to sim
ockouts of the trade size for which the FITTING and cable are intended. Fitt
Clause 7.12.3(b) or Clause 7.12.6, for use with'MCI-A, ACG90, or ACGWU90 c
ter cutting and removing the cable’s grounding/bonding conductor flush with th
See Clause 6.1.3).

pe ACG90 and ACGWU90, and Type MCI and MCI-A metal-clad cable are interlocking types.

bst, the voltage drep:shall not be greater than 50 millivolts. One of the two point
shall be on the cable sheath.

test

e sample assembly of the FITTING and cable shall withstand a steady pull, as

and six with
olerances of
and 4% of
) in diameter
ree samples

e that winds
b cable. The
ulate a box,
ings marked
hble, may be
e end of the

b sample assemblies, shall be subjected to the resistance test described in Clafse 8.9. As a

5 specified in

specified in

5\minutes. Following the steady pull, the assembly shall remain secure. The pyll shall be in

the direction

hat the cable exits the FITTING. For a straight FITTING, the pull shall be between the cable and
a box, enclosure, or threaded COUPLING used to simulate a box. For an ANGLE FITTING, the pull shall be
between the cable and the FITTING. The cable shall not be displaced more than 3.2 mm (1/8 in) from its
original position.

8.22.5 Repeated resistance test

8.22.5.1

resistance test described in Clause 8.22.3.

8.22.6 Wet

8.22.6.1

locations test

Following the Pull Test required by Clause 8.22.4, each test assembly shall comply with the

Unless a FITTING is marked in accordance with Clause 7.12.4, the cable FITTING assembled to

cable in accordance with Clause 8.22.6.2 shall comply with the wet locations test described in Clause 8.7.
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8.22.6.2 Forthe wet locations test, one previously untested sample of each trade size of the FITTING shall
be assembled to a 152 mm (6 in) length of cable in accordance with Clause 8.22.2.2. The ends of the
cable and the threaded ends of the FITTING shall be sealed with tape and then dipped in wax.

8.22.7 Elastomeric materials accelerated aging test

8.22.7.1 Three samples of elastomeric material that is used to comply with Clause 8.22.6.1 shall be
conditioned as described in Clause 8.3.2. After conditioning, samples shall not show visible signs of
deterioration.

8.22.7.2 An elastomeric material used in a part that fits over the outside of the cable and that is exposed
H anchall cammnh/ PYRT-Y2N and afaollowina-
after installatien-shaltcomply-with-Clabuse-8-22-8-4-and-with-the-following:

a) thg tensile strength of the elastomeric material shall not decrease more than 25 pergent, and

b) thg elongation of the elastomeric material shall not decrease more than 35percent.
8.22.8 Thermoplastic materials accelerated aging test

8.22.8.1 Three samples of a sleeve or ring of thermoplastic material-shall be assembled in accordance
with Clause [8.22.2.2. After conditioning, the sleeve or ring shall comply with the pull test| described in
Clause 8.224.1.

8.22.8.2 The test described in Clause 8.22.8.1 shall be performed on previously untested samples. The
sleeve or ring shall be conditioned for 168 hours at a temperature of 121 £1°C (250 £2°F) in a full-draft air-
circulating oyen that has been preheated at full draft. The samples shall return to room temperature before
the pull specified in Clause 8.22.4.1 is applied.

8.22.9 Curfent test

8.22.9.1 Alseparate set of 3 samplesshall comply with the current test requirements in Clauses 8.10.1
and 8.10.6.

8.23 FITTINGS for aluminumssheathed cable (ALS)
8.23.1 Genperal

8.23.1.1 Sik samples of each trade size of a FITTING for aluminum-sheathed cable shall bg subjected to
the following|test.sequence:

a) Assembly Test, Clause 8.23.2, followed by,
b) Resistance Test, Clause 8.23.3, followed by,
c) Pull Test, Clause 8.23.4, followed by,

d) Repeated Resistance Test, Clause 8.23.5.
8.23.2 Assembly test

8.23.2.1 A FITTING for aluminum-sheathed cable that is threaded onto the end of the cable shall be hand
tightened. A FITTING with a compression nut shall be assembled in accordance with Clause 6.1.1.
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8.23.3 Resi

8.23.3.1

stance test

Clause 8.9. As a result of the test, the voltage drop shall not exceed 50 millivolts.

A FITTING for aluminum-sheathed cable shall be subjected to the resistance test described in

8.23.4 Pull test

8.23.4.1 AFITTING shall be capable of securing a cable so that it withstands a steady pull for a period of 5
minutes at the force specified in Table 27. Following the steady pull, bending or flexing shall not remove
the conduit.

8.23.4.2 Forttesampteusedimtheputttestthe rirTinGshattbemstattedand-secured o the cable. The
clamp screw |of the FITTING shall be tightened to 1.7 N-m (15.05 Ibf-in) unless otherwise-spgcified by the

manufacturer
manufacturer
and a box in

8.23.5 Repeated resistance test

8.23.5.1 Following the tests required by Clauses 8.23.4.1 and 8.23:4.2, the sample as
comply with the requirement in Clause 8.23.3.1.

8.24 FITTINGS for mineral-insulated (MI) cable

8.24.1 General

8.24.1.1 A HITTING for mineral-insulated cable shall comply with the tests described in Claus
8.24.9.2. Other than as specified in Clauses 8.24.5.2 and 8.24.5.5, samples of each FITTING

shall be teste

82412 Af
a)res
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The same sa

on the smallest unit shipping package. Special installation instructions®\pro
for field assembly shall be followed. The pull shall be applied graduallybetwe
vhich the FITTING is installed in the intended manner.

d.

ample FITTING for mineral-insulated cable shall be subject to the following test se
stance test, Clause.8.24.2, followed by,
d test, Clause 8.24.3, followed by,

test, Clause-8.24.4.

mples shall be used throughout the test sequence.

ided by the
en the cable

sembly shall

ps 8.24.2.1 —
construction

quence:

8.24.1.3 With respect to Clause 8.24.1.1, FITTINGS for every combination of conductor size and number
of conductors per cable available in mineral-insulated metal-sheathed cable are not required to be tested.

8.24.2 Resi

8.24.2.1

stance test

A FITTING for mineral-insulated cable shall be subjected to the test described in Clause 8.9. As a

result of the test, the voltage drop shall not be greater than 10 millivolts. One of the two points specified in
Clause 8.9.2 shall be on the cable sheath.

8.24.3 Bend test

8.24.3.1

During the test, the assembly of the FITTING and cable shall remain secure.

A FITTING for mineral-insulated cable shall be subjected to the test specified in Clause 8.24.3.2.
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8.24.3.2 The FITTING shall be connected to a box, enclosure, or threaded COUPLING used to simulate a
box with the axis of a 760 mm (30 in) length of cable in line with the axis of the FITTING. The cable shall be
bent around a wooden form having a radius equal to five times the diameter of the cable. The cable shall
be grasped at a point 610 mm (2 ft) from the FITTING and bent in one direction so that a 90-degree bend is
formed. The cable shall then be bent back 180 degrees in the opposite direction, and then back to its
original position in line with the axis of the FITTING.

8.24.4 Pull test
8.24.4.1 The sample assembly of the FITTING and cable shall withstand a direct pull of 667 N (150 Ibf)

applied between the cable and the FITTING for 5 minutes. Following the direct pull, the sample assembly
shall remain secure

8.24.5 Insuylation resistance test

82451 A
As a result g
immersion, 4

fitting for mineral-insulated cable shall be subjected to the test specified in Clquse 8.24.5.2.
f the test, the insulation resistance shall not be less than 1,000,000 ohms after 3 hours of
nd not less than 250,000 ohms after 720 hours of immersion.

8.2452 Tv
mm (6 in) at
The cable wi

insulated cofpductors at the end with the FITTING, and the bared ‘conductors of the end witho,

above the w|
does not ab
conductors 3

0 3.35 m (11 ft) lengths of cable shall be stripped of the outer sheath and ming
each end, and a FITTING with insulating sleeving shall'\be installed at one end g
th FITTING shall then be immersed in tap water at room/temperature with the barg

ater. The end of the cable without the FITTING shall be sealed so that the ming
sorb moisture from the air. The insulation resistance between conductors, and
nd the outer cable sheath, shall be measured:

ral fill for 152
f each cable.
d ends of the
ut the FITTING
ral insulation
between the

a) before the cable FITTING has been installed,

b) after the FITTING has been installed.and before the assembly has been immersed in|water,

c) after the assembly has beep-immersed in water for 3 hours, and

d) after the assembly has been immersed in water for 720 hours.
8.24.5.3 When the cable is_coiled for the test described in Clause 8.24.5.2, the inside diamgter of the coil
shall not be Iess than ten.fimes the outside diameter of the cable.
8.24.5.4 When tested as described in Clause 8.24.5.5, the insulation resistance of a 2-conductor, No. 14
AWG (2.1 mn?):ar,smaller cable and a FITTING provided with a means for sealing the end of the cable shall
not be less than’250,000 ohms after being immersed for 336 hours in water at a temperatufe of 50 £1°C
(122 £ 2°F).

8.24.5.5 Two 1.8 m (6 ft) lengths of the cable shall be used. The outer sheath and mineral fill shall be
stripped from 760 mm (30 in) at each end, and a FITTING installed at each end of the remaining 300 mm
(1 ft) center section. The bared conductors shall be insulated with 760 mm (30 in) of the flexible tubing
supplied with the FITTING. The entire assembly, other than the bared ends of the conductors at the end of
the flexible tubing, shall be immersed under a 300 mm (1 ft) head of tap water maintained at 50 +1°C (122
+2°F).

8.24.6 Dielectric voltage-withstand test

8.24.6.1 The cable and FITTING assemblies used for Clause 8.24.5 shall be subjected to the insulation
resistance test described in Clause 8.24.6.2. As a result of the test, the assembly shall withstand the test
potential without electrical breakdown.
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8.24.6.2 The test shall be performed on the samples immediately following the insulation resistance test
specified in Clause 8.24.5.2. Samples shall be removed from the water for this test, and shall be wiped dry
on the outside. A 60-hertz sinusoidal potential of 1500 volts rms shall be raised gradually to the full value
and applied for 1 minute to each assembly. The potential shall be applied first between conductors and
then between all conductors electrically connected and the outer cable sheath.

8.24.7 Wet locations test

8.24.7.1 A FITTING intended for use with a separate sealing FITTING, when assembled as intended to
mineral-insulated cable, shall not allow water to enter when tested as described in Clause 8.7. Two
previously untested samples shall be used for this test.

8.24.8 Elaskomeric materials accelerated aging test

8.24.8.1 Three samples of an internal elastomeric part of a FITTING shall be conditionéd as|described in
Clause 8.3.2 | After conditioning, the FITTING shall not show visible signs of deterioration.

8.24.9 Theyqmoplastic materials accelerated aging test

8.24.9.1 Three samples of parts provided for sealing the end of the(¢able and for insulating the cable
conductors shall be conditioned as described in Clause 8.24.9.2-After conditioning, the parts shall not
show visible signs of deterioration and shall not affect each oth€r 'such that the parts do not perform their
intended fundtion.

8.24.9.2 The complete assembly, including any sealing compound and flexible tubing, shall be
conditioned fpr 1440 hours at a temperature of 97 +1°€ (207 +2°F) in a full-draft air-circulating oven that
has been preheated at full draft.

8.25 FITTINGS and clamps for nonmetallicssheathed cable (NM)
8.25.1 Pull test

8.25.1.1 AHITTING or clamp fornanmetallic-sheathed cable assembled as specified in Clausges 8.25.1.2 —

8.25.1.4 shall| secure the cable.so that it withstands a direct pull of 110 N (25 Ibf) for 5 minutgs. Polymeric
FITTING without locknuts shall’be tested according to Clause 8.25.3. A metal FITTING or clagmp shall be

tested according to Clause'8.25.4. Following the steady pull, there shall not be:

a) damage tothe individual conductor insulation,

b) opgning of the cable sheath visible after the clamp or FITTING is removed,

c¢) displacement of more than 3.2 mm (1/8 in) of the cable from the FITTING or clamp,
d) dislodgment of the FITTING or clamp from the surface on which it is mounted,

e) loosening so that the cable is removable without the use of tools, or in the case of an integral
cable clamp, by bending or flexing, or

f) cracking, breaking, or other indication that the FITTING or clamp has been damaged.

Damage to the individual conductor insulation and openings in the cable sheath shall be determined after
the nonmetallic-sheathed cable samples have remained at room temperature for a minimum of one (1)
hour after removing the cable from the FITTING or clamp. Damage to the cable sheath shall be determined
without stretching or pulling at the sheathing.
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8.25.1.2 Two sets of six samples of each size shall be assembled as intended. One set shall be
assembled to the smallest trade size cable and one to the largest trade size for which the FITTING or clamp
is intended. See Clauses 5.13.1,7.4.1,and 7.4.2.

8.25.1.3 After assembly, the cut end of the cable sheath shall be in contact with the end stop of the
FITTING or clamp. When the FITTING or clamp does not have an end stop, the cut end of the sheath shall

extend 6.4 mm (1/4 in) beyond the FITTING or clamp. Each assembly shall be attached to a box or
enclosure. The wires of the cable shall project 152 mm (6 in) inside the test box. A screw capable of being
tightened with a screwdriver shall be tightened applying a torque of 1.7 N-m (15.05 Ibf-in).

8.25.1.4 The free end of the cable shall be formed into a loop and securely fastened by tape or
equivalent means. The pull shall be applied to the loop by a hook or other convenient method. A FITTING or

clamp that is each cable.
8.25.2 Mol
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Clauses 8.25.3.2 and 8.25.3.3.

or a plate with.a thickness of 1.59 — 1.64 mm (0.0625 — 0.0645 in). Each FITTING
a direct pal-of 110 N (25 Ibf).

box or plate thickness of 1.3 — 1.4 mm (0.051 — 0.055 in) shall be used.
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8.25.3.3 Three sample assemblies consisting of a FITTING, a nonmetallic-sheathed cable, and a metallic
outlet box or plate with a thickness of 1.59 — 1.64 mm (0.0625 — 0.0645 in) shall be conditioned for 24
hours at a temperature of minus 25 +1°C (minus 13 +2°F). Immediately after removal from the cooling
chamber, the assembly shall be subjected to a direct pull of 110 N (25 Ibf).

In Canada, a box or plate thickness of 1.3 — 1.4 mm (0.051 — 0.055 in) shall be used.
8.25.4 Metallic FITTING accelerated aging and dielectric voltage-withstand test

8.25.4.1 Six new samples of a metallic FITTING assembled to the smallest trade size cable and six new
samples of a metallic FITTING assembled to the largest trade size cable for which the FITTING is intended
shall be subjected to the test described in Clause 8.25.4.2. As a result of the test, the FITTING and
assembly shall withstand the specified potential without electrical breakdown.
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8.25.4.2 Each new sample shall be assembled as described in Clauses 8.25.1.2 — 8.25.1.4. The
assembly shall be conditioned for 168 hours at a temperature of 90 £1°C (194 +2°F) in an full-draft air-
circulating oven that has been preheated at full draft. Following removal from the oven, the samples shall
cool to room temperature before the potential is applied. After cooling, a 60-hertz sinusoidal potential of
5000 volts rms shall be raised gradually to the full value and applied for 1 minute to each sample. The
potential shall be applied between the insulated conductors of the cable and the insulated conductors and
the FITTING or bare wire ground. See test sequence 1 or 2 in Figure 13.

8.26 FITTINGS for service-entrance cable

8.26.1 Pull test

8.26.1.1 A FITTING for service-entrance cable shall be assembled as specified in Clause»§.26.1.2. The
assembly shall secure the cable so that it withstands the pull specified in Clause 8.26:1.2 for 5 minutes.
Following the|steady pull, bending or flexing shall not remove the cable.

8.26.1.2 Tw
assembled tg
used. When
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222 N (50 Ibf
mounted in tH
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8.26.2.1 Tw
with the wet |
cable diamet
range.

8.26.3 Elas|

8.26.3.1 Six
the elastome

i

o sets of six samples of each size shall be assembled as intended. One
the smallest trade size cable and one to the largest trade size with which it is in
e FITTING is intended to be used with a range of oval or round cable, the FITTING
d largest diameter cables in the range. The assembly shall be subjected to a §
for 5 minutes. The pull shall be applied between the ¢able and a box in which
e intended manner.

breparing the samples for the test in Clause 8.26.1.1, the conductors of the cable
inside the box.

ocations test

0 samples of a service-entrance(Cable FITTING intended for use in wet locations
pcations test described in Clause 8.7. When the FITTING is intended to be used w
brs, the FITTING shall be tested with the smallest diameter cable of the shape ar

tomeric materials hardness test

samples of:an elastomeric component of a service-entrance cable FITTING shal
ic materials hardness test described in Clause 8.3.
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8.26.4.1 Six samples of a thermoplastic component of a FITTING for service-entrance cable shall be
conditioned as described in Clause 8.26.4.2. After conditioning, the sleeve or ring shall comply with the
pull test described in Clause 8.26.1.

8.26.4.2 The component specified in Clause 8.26.4.1 shall be conditioned for 168 hours at a temperature
of 100 £1°C (212 +£2°F) in an full-draft air-circulating oven that has been preheated at full draft. Following
removal from the oven, the sample shall cool to room temperature for not less than 4 hours before the pull
specified in Clause 8.26.1 is applied.

8.26.5 Probe test

8.26.5.1 Six samples of a FITTING, when assembled with the smallest cable in the range, shall inhibit the
passage of a 6.7 mm (17/64 in) diameter probe through any opening between the inside of the FITTING and
the cable
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8.27 FITTINGS for flexible cord
8.27.1 General

8.27.1.1 A FITTING for flexible cord other than a LIQUID-TIGHT FITTING shall be subjected to the following
test sequence:

a) Assembly Test, Clause 8.27.2, followed by,
b) Accelerated Aging Test, Clause 8.27.3, followed by,

c) Flexing Test, Clause 8.27.5, followed by,

d) Pull Test, Clause 8.27.6.

The same sgt of test samples shall be used throughout the test sequence and shall n6t be ¢onditioned in
any way durihg the tests.

8.27.1.2 Aliquid-tight FITTING for flexible cord shall be subjected to the following test sequence:
a) Assembly Test, Clause 8.27.2, followed by,
b) Actelerated Aging Test, Clause 8.27.3, followed by,
c) oil Bpray Test, Clause 8.27.4, followed by,
d) Flgxing Test, Clause 8.27.5, followed by,

e) Pu|l Test, Clause 8.27.6.

The same s¢t of test samples shall be used«throughout the test sequence and shall not be ¢onditioned in
any way duripg the tests.

8.27.1.3 Alseparate set of samples of LIQUID-TIGHT FITTINGS for flexible cord shall be subjected to the
following tesf sequence:

a) Assembly Test, Clause 8.27.2, followed by,
b) Ultraviolet Light'and Water Test, Clause 8.27.7 (see Clause 8.27.1.4), followed by,

c) Flgxing Test, Clause 8.27.5, followed by,

d) PulHest-Clause-8-27-6

ollowad hyv
—teotoraou T

7 TOTTOWo T oY;

e) Oil Spray Test, Clause 8.27 4.

The same set of test samples shall be used throughout the test sequence and shall not be conditioned in
any way during the tests.

8.27.1.4 With reference to 8.27.1.3(b), the ultraviolet light and water test is not required for:

a) a FITTING that, when assembled to cord as required by Clause 8.27.2, has no exposed
nonmetallic parts,

b) a FITTING made from a material that is rated for exposure to ultraviolet light and water, or
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c) a metallic FITTING that encloses at least 95 percent of the surface area of a nonmetallic gland. In
determining surface area of a gland, that portion of the gland that bears directly against the cord in
an assembled sample is not part of the surface area.

8.27.1.5 Two samples of each trade size of a FITTING for flexible cord shall be subjected to each
appropriate test sequence specified in Clauses 8.27.1.1 — 8.27.1.3. With respect to trade size of FITTINGS,
when the gland ends of two trade sizes are identical, only one trade size of FITTING shall be required to be
tested in each required sequence.

8.27.1.6 One of the two samples of each trade size specified in Clause 8.27.1.5 shall be tested with a

gland that is intended for the smallest diameter cord within the range of sizes specified for use with the
FITTING. The other sample shall be tested with a gland that is intended for the largest diameter cord within

the range.

82717 Tw
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5 than the temperature rating of the FITTING.

8.27.3 Acce¢lerated aging test

8.27.31 A
the conditioni

8.27.3.2 A
conditioned f

ITTING for a.flexible cord shall be conditioned as specified in Clause 8.27.3.2. A
ng, the FITANG shall not warp, char, or blister.

FITTING that is not marked for use with a specific cord type or a temperature rs
b168 hours at a temperature of 70 £1°C (158 +2°F) in a full-draft air-circulating ¢

nal diameter

temperature

\s a result of

ting shall be
ven that has

been preheated at full draft. For a FITTING that is marked for a rating higher than 60°C (140°F), the oven
temperature shall be 10 £1°C (18 £2°F) above the rated temperature of the FITTING. See Clause 7.9.1.
Following removal from the oven, the samples shall cool to room temperature for not less than 4 hours
before being examined. Each sample shall be examined to determine whether it complies with Clause
8.27.3.1.

8.27.4 Oil spray test

8.27.4.1 Sample assemblies of LIQUID-TIGHT FITTINGS for flexible cord shall be subjected to the test
described in Clause 8.27.4.2. As a result of the test, there shall not be evidence of oil inside the test
enclosure.

8.27.4.2 A sample cord and FITTING shall be assembled in the intended manner to an enclosure rated for
use with oil in accordance with NMX-J-235/2-ANCE, CSA C22.2 No. 94.2, or UL 50E, and mounted in a
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fixed position. The cord shall be suspended so that the axis of the entire assembly is at an angle of 45
degrees from the vertical. A stationary nozzle with a 9.5 mm (3/8 in) diameter opening shall be located 254
mm (10 in) above the surface of the cord and directed so as to spray oil vertically downward to strike the
cord 25.4 mm (1 in), measured along the axis of the assembly, above the FITTING. See Figure 15. A
mixture of 10 parts water to 1 part water-soluble oil shall be sprayed through the nozzle at a rate of not

less than 7.6 L (2 gallons) per minute. The sample shall be subjected to the oil spray for 30 minutes.

8.27.5 Flexing test
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8.27.7.2 The samples shall be exposed for 1000 h to xenon-arc, method A. There shall be continuous
exposure to light and intermittent exposure to water spray. The cycle shall consist of 102 minutes without
water spray and 18 minutes with water spray. The apparatus shall operate with an air or water-cooled
xenon-arc lamp, borosilicate glass inner and outer optical filters, a spectral irradiance of 0.35 W/(m?-nm) at
340 nm and a black-panel temperature of (65 £3) °C.

Note 1: ASTM G 155 is considered technically equivalent to ISO 4892-2.

Note 2: General guidance is provided in ISO 4892-1.

In Mexico, use of the resistance to ultraviolet light and water test described in NMX-J-023/1-ANCE
complies with the requirement.
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In Canada and the United States, the ultraviolet light and water test described in NMX-J-023/1-ANCE does
not apply.

8.27.7.3 The samples shall be mounted in the ultraviolet light apparatus so they do not touch each other.
After the exposure, the sample shall be removed from the apparatus and visually compared to

unconditioned samples.

8.27.7.4 With reference to Clause 8.27.7.1, using the twin enclosed carbon-arc method described in
Annex B complies with the requirement.

8.28 FITTINGS for tray cable (TC)

8.28.1 GenLraI

8.28.1.1 A FITTING for tray cable shall comply with the appropriate test sequences desg¢ribed in the
following table for the type of tray cable for which the fitting is intended to be used."The same set of test
samples shal| be used throughout the test sequence.

Assteez:bly A: gci‘::; rtaetsetd Ulllgl?tv :':lgt 0i|t:sptr ay vc?lg:;: ::Ii‘t:h- Pull test Iocvavt?;ns
Tray cable fittings for use: water test stand test test
Csl.g—l;'sze (;I.;—lé.s: ?;—:-s; c{;l-z—:.s; Clause 8.28.7 (';;I;—l;.see Clause 8.7
In dry location$ only
(3 samples) X X X
With sunlight resistant tray cable
(3 samples) X X X X

(3 new samples) This
sequence is noflrequired for X X X
fittings with metgl glands

With sunlight gnd oil resistant tray cable

(3 samples) X X X X

(3 new samples) This
sequence is noflrequired for X X X X
fittings with metgl glands

Fittings having a metal gland-or'direct bearing metal clamp (in addition to the above)
@sampes) T x T x| | [ ] |
With oil resistqnt tray.cable
(3 new samplesl) | X | X | | X | X | |

Samples of each trade size shall be tested in each sequence except as indicated in Clause 8.28.2.2 for fittings of different trade
sizes using the same gland.

8.28.1.2 Two samples of the elastomeric sealing gland having the largest mass of elastomeric material in
a line of FITTINGS shall comply with the elastomeric materials hardness test described in Clause 8.3. Two
additional samples of an elastomeric sealing gland used in a line of fittings for use with sunlight resistant
tray cable shall comply with the elastomeric materials hardness test described in Clause 8.3 after being
subjected to the ultraviolet light and water requirements as described in Clauses 8.27.7.2 or 8.27.7 4.

8.28.2 Assembly test (tray cable FITTINGS)

8.28.2.1 A FITTING shall be assembled in accordance with Clause 8.28.2.2 and Clause 8.28.2.4, as
appropriate. The FITTING or its components shall not deform during assembly so that the FITTING does not
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perform its intended function. A FITTING that employs a metal gland or direct-bearing metal clamp shall be
assembled in accordance with Clause 8.28.2.5. After assembly, the cable shall not be damaged. Only
assemblies using the smallest cable specified in Clause 8.28.2.2 and the assemblies in Clause 8.28.2.4
shall be used in the test sequences specified in Clause 8.28.1.1.

8.28.2.2 Three samples of each trade size of a FITTING for tray cable shall be tested with a gland, metal

gland, or direct-bearing metal clamp that is intended for the smallest cable specified for use with the
FITTING. Tolerances of £0.51 mm (£0.020 in) for cable having a nominal diameter less than 19.1 mm (0.75

in) and +4% of cable diameter for cable having a nominal diameter equal to or more than 19.1 mm (0.75
in) apply. The FITTING shall be assembled to a minimum 305 mm (1 ft) length of tray cable using the torque
value specified by Table 15. A gland of one size that is used in FITTINGS of two or more trade sizes, such as
trade size 12 (3/8) and 16 (1/2), is only required to be tested once. Not less than one gland size shall be

tested for each trade size of FITTING. The tray cables and FITTINGS used for the assemt

intended for
sunlight-resi

8.28.2.3 A
overall diam
10.51 mm (4
4% of cabl
diameter ap
shall not be

8.28.24 W,
not readily a
may be subs
for which thg
shall consist
a surface ro
have a toler
and £0.3 mm

This method
Voltage-With
first availabld

Note: T

8.28.2.5 Th
assembled t

use in the same location. For example, a sunlight-resistant FITTING shall(be
stant tray cable.

FITTING intended for use with a range of tray-cable sizes shall be.assembled
bter tray cable specified by the manufacturer that the FITTING acCommodates.
0.020 in) for cable having a nominal diameter less than 19.45mm (0.75 in) in
e diameter for cable having a nominal diameter equal to or more than 19.1 m
ly. Where it is obvious that a FITTING accommodates the.largest size tray cabl
quired to be so assembled.

hen tray cable of the minimum or maximum overall diameter specified by the m
vailable, upon agreement between the manufacturer and the testing laboratory

mandrel has been substituted shall be subjected to the appropriate tests. The
of circular rods having a hardness of 65 Shore D +15 points in accordance with
ghness less than or equal to 7 ymiRa in accordance with ISO 4287. The test
nce of £0.2 mm (x£0.008 in) for ‘test mandrels up to and including 16 mm (0.63
(2£0.012 in) for test mandrels\larger than 16 mm (0.63 in) diameter.

is not applicable for.assemblies to be tested in a sequence that includes
stand Test in Clause\8.28.7. For those test sequences, assemblies using a tra
size as described above shall be used.

he material from'which the mandrels are produced should not be affected by the conditions of the te:

ree samples of FITTINGS that employ a metal gland or a direct-bearing metal c
b the Jargest size tray cable for which the FITTING is intended to be used. Tolera

blies shall be
hssembled to

lo the largest
Tolerances of
diameter and
m (0.75 in) in
B, the FITTING

anufacturer is
est mandrels

tituted. An additional sample set using tray-cable of the first available size neargst to the size

est mandrels
ISO 868 and
mandrel shall
in) diameter

the Dielectric
cable of the

bts.

amp shall be
hces of £0.51

mm (£0.020

iny'for cable having a nominal diameter less than 19.1 mm (0.75 in) and :

4% of cable

diameter for cable having a nominal diameter equal to or more than 19.1 mm (0.75 in) apply. A torque of
130 percent of the value specified in Table 15 shall be used. In the event the FITTING is damaged using a
130-percent torque and the tray cable is not damaged, a new FITTING shall be assembled to the cable
using the applicable torque value specified in Table 15 before the assemblies are used for further tests in
the required sequence.

8.28.3 Ultraviolet light and water test

8.28.3.1 A FITTING for tray cable assembly that employs parts made of thermoplastic material shall not
crack or break after being conditioned as described in Clause 8.27.7.2 or 8.27.7.4.

8.28.3.2 When a FITTING is assembled to tray cable as required by Clause 8.28.2.1, and encloses at least
95 percent of the surface area of the gland, the FITTING is not required to be subjected to the conditioning
described in Clause 8.27.7.2 or 8.27.7.4. When determining surface area of the gland, that portion of the
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gland that bears directly against the cable in an assembled sample is not regarded as part of the surface
area.

8.28.4 Accelerated aging test

8.28.4.1 A FITTING of a thermoplastic material shall be conditioned as specified in Clauses 8.28.4.2 or
8.28.4.3. As a result of the conditioning, the FITTING shall not warp, char, or blister.

8.28.4.2 A FITTING of a thermoplastic material that is not marked for use with a specific cable type or
temperature rating shall be conditioned for 168 hours at a temperature of 70 £1°C (158 +2°F) in a full-draft
air-circulating oven that has been preheated at full draft. For a FITTING that is marked for a rating higher
than 60°C (14 : rature of the
assembly.

8.28.4.3 AH
hours at the t
full draft.

ITTING that employs a metal gland or direct-bearing metal clamp shall.be eonditi
bmperature specified in Table 33 in a full-draft air-circulating oven that has been

8.28.5 Oil spray test

8.2851 A
and Clause 8

8.28.5.2 Ea
so that the nf
below the sun

FITTING for tray-cable assembly shall be subjected to.the test described in Cla
28.5.3. As aresult of the test, there shall not be evidence of oil inside the test en

ajor axis of the FITTING is vertical with the-HUB end up, and the complete ses
face of the oil:

oned for 168
preheated at

use 8.28.5.2
closure.

ch sample assembly of a FITTING for tray cable\shall be immersed for 24 hours in IRM 902 oil

ling gland is

a) at §0°C (140°F) when marked "Oil Resistant I," or

b) at 15°C (167°F) when marked "Qil Resistant I1."

8.2853 A
subjected to

r being conditioned as_described in Clause 8.28.5.2, each sample assen
n oil spray as described in Clause 8.27.4.2 for 30 minutes.

bly shall be

8.28.6 Pull ftest

8.28.6.1 A sample of\a-tray-cable FITTING assembly shall be subjected to the test describgd in Clause
8.28.6.2. As a result.ofthe test, the cable shall not be displaced more than 3.2 mm (1/8 in), m¢asured from
the plane of the test-enclosure to which the FITTING is secured.

8.28.6.2 The tray-cable FITTING assembly shall be mounted in a fixed position. A steady pull of 222 N (50
Ibf) shall be applied for 5 minutes between the end of the cable and the outside face of the FITTING in the
direction along the axis of the FITTING. After removal of the load, the cable shall recover for 1 minute before
the displacement is measured.

8.28.7 Dielectric voltage-withstand test

8.28.7.1 A FITTING for tray cable that employs a metal gland or direct-bearing metal clamp after being
conditioned in accordance with Clause 8.28.4.2 shall be subjected to the test in Clause 8.28.7.2. As a
result of the test, the cable insulation shall withstand the test potential without electrical breakdown.

8.28.7.2 The cable conductors shall be electrically connected together. A 60-hertz sinusoidal potential,
as specified in Table 34, shall be raised gradually to the full value and applied for 1 minute to each FITTING.
The potential shall be applied between the cable conductors and any metal of the FITTING.
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8.29 BUSHINGS, INSULATING BUSHINGS, and FITTINGS with throat liners

8.29.1 Flammability test

8.29.1.1 Six samples of each size of BUSHING or an INSULATING BUSHING made entirely of polymeric
material shall be subjected to the test described in Clause 8.29.1.2. As a result of the test, the BUSHING
shall comply with Clause 8.2.1 (b), (d), and (e).

8.29.1.2 A sample of a BUSHING or an INSULATING BUSHING as specified in Clause 8.29.1.1 shall be
mounted on a 0.30 m (1 ft) length of conduit and suspended at an angle of 45 degrees to the axis of the

test flame described in Clauses 8.2.4 and 8.2.6 — 8.2.9. The sample shaII be subjected to five 15-second

applications g

inner blue c(
INSULATING B

8.29.2 Acc

8.29.21 Si

described in
INSULATING B

specified in 1

8.29.2.2 TH
hours at the
full draft. Aft
hours. The in

8.29.3 Heat distortion test

8.29.31 A
a result of th
form an inco

8.29.3.2 A1
shall be mou
specified in
No. AWG (3.
tubing or cq

Table 18 in a‘full-draft air-circulating oven that has been preheated at full draft
3 mm?) bare, solid copper conductor shall be brought through the open end of each section of

bne of the flame shall be applied to the upper edge of the inner diameter of|th
JSHING.

elerated aging test

x samples of each size of BUSHING or INSULATING BUSHING .shall be subjectg

Clause 8.29.2.2. As a result of the test, the inside diameter. of the throat of a H
USHING shall not be reduced to a dimension less than 90 percent of the m

[able 1.

€ BUSHING or INSULATING BUSHING described in Clause 8.29.2.1 shall be condit
emperature specified in Table 18 in a full-draft air-circulating oven that has been
br the conditioning, the samples shall then be cooled to room temperature for n
side diameter shall then be measured.

e test, the BUSHING shall not'show evidence of cracking or softening so as to ex
mplete insulating throat.

INSULATING BUSHING shall be mounted on tubing or conduit as intended. The tub
nted horizontally,as illustrated in Figure 14 and conditioned for 72 hours at the

nduit../A )4.54-kg (10-pound) weight shall be suspended from each loop

Immediately

room temper|ature for not less than 4 hours before being handled and examined.

after'the 72 hours, the weights shall be removed and the samples shall then

~The tip of the
e BUSHING or

d to the test

USHING or an
nimum value

oned for 168
preheated at
bt less than 4

BUSHING or INSULATING BUSHING Shall be subjected to the test specified in Clausg 8.29.3.2. As

pose metal or

ng or conduit
temperature
A loop of 12

bf conductor.
be cooled to

8.29.4 Drop test

8.29.41

The six samples conditioned in accordance with Clause 8.29.3.2 shall be dropped onto a

hardwood surface from a height of 305 mm (12 in). The throat or throat liner shall not be dislodged by the

impact.

8.30 Nonmetallic SERVICE-ENTRANCE HEADS

8.30.1 Wet

8.30.1.1

locations test

wet locations test described in Clause 8.7.

Two samples of each trade size of nonmetallic SERVICE-ENTRANCE HEADS shall comply with the
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8.30.2 Ultraviolet light and water test

8.30.2.1
As a result of

the conditioning, the FITTINGS:

a) shall not have cracks or openings, and

b) shall comply with the impact test described in Clause 8.30.4.

8.30.3 Accelerated aging test

8.30.3.1

Six as-received SERVICE-ENTRANCE HEADS shall be conditioned as specified in Cla

Six as-received SERVICE-ENTRANCE HEADS shall be conditioned as described in Clause 8.27.7.2.

Jse 8.30.3.2.

As a result of

a) shdll not have cracks or openings, and

b) shq

8.30.3.2 A3
temperature

8.30.4

8.30.4.1 Eig
8.30.4.2. The|
that have be
have been {
withstand the

8.30.4.2 AH
dropping a w
consist of a
from each of
remaining nif
body.

Impact test

the conditioning, the SERVICE-ENTRANCE HEADS:

Il comply with the impact test described in Clause 8.30.4.

ERVICE-ENTRANCE HEAD described in Clause 8.30.3.1 shall be conditioned for 16
bf 100 £1°C (212 £2°F) in a full-draft air-circulating oven that has been preheated

eighteen FITTINGS shall come from the followingsources: six in the as-received
bn subjected to the ultraviolet light and water test described in Clause 8.30.2,
ubjected to the accelerated aging test ‘described in Clause 8.30.3. The F
impact without splitting, crushing, or breaking.

ITTING to be impacted shall be*placed on a flat steel plate. The impact shall be
bight through the vertical distance specified in Table 35 to strike the FITTING. The
teel cylinder 31.8 mm (1225 in) in diameter and weighing 2.3 kg (5 Ib). Nine FI
the sources described in"Clause 8.30.4.1, shall be impacted on the top of the
e FITTINGS shall be.impacted on the side of their cover where the cover is se

8.30.5 Imp

8.30.5.1
for 5 hours. |

described in G

Siy as-received SERVICE-ENTRANCE HEADS shall be conditioned at minus 20 £1°C (

ct after cold-conditioning test

8 hours at a
at full draft.

hteen SERVICE-ENTRANCE HEADS shall be subjected to an impact as describgd in Clause

condition, six
and six that
TTINGS shall

produced by
weight shall
[TINGS, three
r cover. The
cured to the

mediately after removal from the conditioning, the samples shall comply with the impact test

lafica Q 20 4

N|inus 4 £2°F)

oo oC O OU™ T

8.30.6 Pull test for SERVICE-ENTRANCE HEADS with clamps to secure to conduit

8.30.6.1

A SERVICE-ENTRANCE HEAD shall be tested as described in Clauses 8.30.6.2 — 8.30.6.4. As a

result of the test:

a) the force required to pull a SERVICE-ENTRANCE HEAD from the nonmetallic conduit on which it is
mounted shall not be less than 222 N (50 Ibf), and

b) the average force required to pull off the conditioned SERVICE-ENTRANCE HEAD shall not be less
than the average force required to pull off the as-received SERVICE-ENTRANCE HEAD.
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8.30.6.2 Six as-received SERVICE-ENTRANCE HEADS of each trade size shall be mounted on 152 mm (6 in)
lengths of nonmetallic conduit in the intended manner, and the clamping screw shall be tightened to
4.2 N-m (35 Ibf-in).

8.30.6.3 Three as-received FITTING-to-conduit assemblies of each trade size shall be subjected to a pull
force between the FITTING and the conduit until the assembly separates. The force required to separate
each FITTING-to-conduit assembly shall comply with Clause 8.30.6.1. The average force required to
separate the three FITTING-to-conduit assemblies shall be calculated.

8.30.6.4 Three FITTING-to-conduit assemblies of each trade size shall be conditioned for 21 days at a
temperature of 92 £1°C (198 £2°F) in a full-draft air-circulating oven that has been preheated at full draft.
The FITTING-ta-conduit assemblies shall he remaved from the oven and cooled to room temperature for not

less than 4

conduit until
shall comply
in complianc

8.30.7 Pull

8.30.7.1 Si

result of the]
ENTRANCE HH

8.30.7.2 A

manner and
ENTRANCE HE

nours. The assemblies shall then be subjected to a pull force between the Fil
the assembly separates. The force required to separate each FITTING-te~cong
with Clause 8.30.6.1. For each trade size, the average force required for separ
b with Clause 8.30.6.1.

test for SERVICE-ENTRANCE HEADS with clamps to secure to cable

test, there shall not be slipping of the cable or logsening of the clamp on
AD.

SERVICE-ENTRANCE HEAD shall be secured to adength of service-entrance cable ir

mounted by its bracket. A pull of 222 NA50 Ibf) shall be applied between
AD and the cable for 5 minutes.

8.30.8 Water absorption test

8.30.8.1 A
test, the SER

8.30.8.2 THh
dried in ade

SERVICE-ENTRANCE HEAD shall be tested as described in Clause 8.30.8.2. As &
ICE-ENTRANCE HEAD shall not absorb more water than 0.5 percent of its weight.

€ SERVICE-ENTRANCEHEAD shall be cut into three samples. The samples shall bg
siccator for 24 hours:"Each sample shall be weighed and then immersed in wate

TING and the
uit assembly
ation shall be

X as-received SERVICE-ENTRANCE HEADS shall be tested as-described in Clause $.30.7.2. As a

the SERVICE-

the intended

the SERVICE-

result of the

cleaned and
I for 24 hours

at a tempere
clean piece ¢

ture of 23 +2°C (73 +4°F). After removal from the water, each sample shall b¢ dried with a
f soft, lint-free cloth to remove all surface water and re-weighed.

8.30.9 Flammability test

8.30.9.1 In|Mexico and the United States, the requirements in Clauses 8.30.9.2 — 8.30.9.4 g

pply.

In Canada, the requirements in Clauses 8.30.9.2 — 8.30.9.4 do not apply.

In Canada, plaque samples or nonmetallic SERVICE-ENTRANCE HEADS shall comply with the requirements
for the 5-VB material rating in CAN/CSA C22.2 No. 0.17. The burn-through hole shall not be larger than
6.4 mm (1/4 in).

8.30.9.2 Six samples of a nonmetallic SERVICE-ENTRANCE HEAD shall be subjected to the test described in
Clause 8.30.9.3. As a result of the test, a SERVICE-ENTRANCE HEAD:

a) shall not continue to flame for greater than 5 seconds after the third application of the test flame,

b) shall not have flaming particles drop or fall from the SERVICE-ENTRANCE HEAD during or after any
application of the test flame, and
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c) shall not be entirely consumed during or after any application of the test flame.

8.30.9.3 Each sample SERVICE-ENTRANCE HEAD shall be subjected to the test described in Clause 8.2.4
and Clauses 8.2.6 — 8.2.9. The valve supplying the gas shall be opened for 1 minute and closed for 30
seconds for each of three applications of the test flame. The test sample shall be located so that the test
flame is directed at the center of the largest surface.

8.30.9.4 When the SERVICE-ENTRANCE HEAD is too large to be tested in the chamber described in Clause
8.2.4, the SERVICE-ENTRANCE HEAD shall be tested in a chamber that is constructed as described in Clause

8.2.4 with proportionately larger dimensions.

8.31
8.31.1

8.31.1.1 An
accordance
be subjected
8.31.8.1.

8.31.1.2 At
EXPANSION-DH

fitting.

8.31.1.3 An
a full cycle g
8.31.9.

8.31.2 Assembly test

8.31.2.1 Fo
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FITTINGS, and

8.31.2.2 Fo
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specified in T
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General

EXPANSION, EXPANSION-DEFLECTION, Or DEFLECTION FITTING shall be assembled
hith Clause 8.31.2. The EXPANSION, EXPANSION-DEFLECTION, Or DEFLECTION FITTI)
to the test sequence as appropriate for the type fitting spegified in Table 36.

the request of the manufacturer, the range of each full cycle of reciprog
FLECTION FITTING may be increased to correspond-with the declared deflection

EXPANSION-DEFLECTION FITTING having a declared deflection range that exceeds|
f reciprocations as described in Clausg®8.31.4.2 shall be subjected to the tg

r the tests in Clause 8.31;'a set of EXPANSION, EXPANSION-DEFLECTION, Or DEFLEC]

Of six samples each of the smallest, the largest, and one intermediate trade siz
of any additional trade size that employs a construction or feature unique to that

- all lines of EXPANSION, EXPANSION-DEFLECTION, or DEFLECTION FITTINGS, one s
mbled in the\intended manner to zinc-coated ferrous-metal conduit having the
bble 37, and-one set shall be assembled to rigid nonferrous-metal conduit. When
for outdoor use, one additional set shall be assembled to rigid nonferrous-metal

8.31.3 Resistance test

to conduit in
NG shall then
See Clause

ation for an
range of the

the range of
st in Clause

[ION FITTINGS

e in a line of
trade size.

t of FITTINGS
dimensions
the FITTINGS
onduit.

8.31.3.1 An EXPANSION, EXPANSION-DEFLECTION, or DEFLECTION FITTING, assembled as described in
Clauses 8.31.2.1 and 8.31.2.2, shall be subjected to the resistance test described in Clause 8.9. As a
result of the test, the voltage drop shall not be greater than 10 millivolts.

The resistance test is not required for an EXPANSION, EXPANSION-DEFLECTION, Or DEFLECTION FITTING
intended for use with an external bonding jumper that is to be applied at the time of installation. See
Clause 7.17.1. An EXPANSION, EXPANSION-DEFLECTION, or DEFLECTION FITTINGS having an integral internal
bonding jumper is not required to be subjected to the resistance test.
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8.31.4 Reciprocation test

8.31.4.1 An EXPANSION or EXPANSION-DEFLECTION FITTING shall be conditioned as described in Clauses
8.31.4.2 and 8.31.4.3 and then subjected to the resistance test described in Clause 8.9. As a result of the
test, the voltage drop shall not be greater than 15 millivolts

The resistance test is not required for an EXPANSION or EXPANSION-DEFLECTION FITTING intended for use with

an external bonding jumper that is to be applied at the time of installation. See Clause 7.17.1. An
EXPANSION or EXPANSION-DEFLECTION FITTING having an integral internal bonding jumper is not required to

be subjected to the resistance test.

8.31.4.2 Each
and zinc-cogted ferrous-metal conduit as required by Clauses 8.31.2.1 and 8 31.2.2 shalllbsg
500 cycles of reciprocation. One cycle of reciprocation shall consist of a 19.1 mm (3/4~in)in
conduit into fhe FITTING, followed by withdrawal of the conduit from the FITTING to its ‘original
speed of ins¢rtion and withdrawal shall not exceed 12.7 mm (0.50 in) per minute. Seé Clause

8.31.4.3 After 500 cycles of reciprocation, each sample shall be subjected to the re
described in|Clause 8.9. In the event the millivolt drop shows an increase of 5 millivolts or n
original measurement, and does not exceed the 15 millivolts requirement in Clause 8.31
number of reciprocations shall be increased to 750 cycles.

8.31.4.4 Af

metal conduit
subjected to
sertion of the
position. The
8.31.1.2.

sistance test
hore from the
4.1, the total

from the 500

er 750 cycles, in the event the millivolt drop shows an increase of 5 millivolts
rement, the total number of reciprocations shail*be increased to 1000 cycles
vith Clause 8.31.4.1. See Clause 8.31.4.5.

cycle measu to determine

compliance

8.31.45 W,
complies wit

hen more than 500 cycles of recipro¢ations are required to determine whet
h the 15 millivolts requirement in Clause 8.31.4.1, additional samples shall be
accordance with Clauses 8.31.2.1 and 8.31.2:2 and subjected to 500 cycles of reciprocation
group of sanpples shall then be used to determine compliance with Clauses 8.31.5.1 — 8.31.7
resistance tgst is not required (see Clause 8.31.4.1) the FITTING shall be subjected to §
reciprocatior].

her a FITTING
assembled in
This second
1. Where the
00 cycles of

8.31.5 Weftllocations test

8.31.51 A
to conduit sh|

et of outdQOorEXPANSION, EXPANSION-DEFLECTION, or DEFLECTION FITTINGS that ate assembled

all comply with the wet locations test described in Clause 8.7.

8.31.6 Corfosion resistance test

8.31.6.1 As a result of the conditioning required by Clauses 8.31.4.2 and 8.31.4.5 if needed, each
sample of an EXPANSION, EXPANSION-DEFLECTION, or DEFLECTION FITTING that is assembled to zinc-coated
ferrous-metal conduit shall not remove more than 25 percent of the coating used for protection against
corrosion on the conduit in the area of reciprocation contact.

8.31.6.2 The coating thickness on the conduit at the area of reciprocation contact determined to have
lost the most material shall be measured using the metallic-coating thickness test described in Clause 8.5.
To determine a reference measurement for total coating thickness, the area not subjected to
reciprocations or damage that is directly adjacent to the area previously measured shall also be measured
using the metallic-coating thickness test described in Clause 8.5.
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8.31.7 Fault current test

8.31.7.1 A set of EXPANSION, EXPANSION-DEFLECTION, or DEFLECTION FITTINGS shall withstand currents
specified in Table 21 without damage. The same zinc-coated ferrous-metal conduit used in the
reciprocations conditioning and used in the deflection conditioning shall be used for the test.

8.31.8 Galvanic compatibility test

8.31.8.1 An outdoor EXPANSION, EXPANSION-DEFLECTION, or DEFLECTION FITTING that has dissimilar metals,
such as copper and aluminum, and is in intimate contact with conduit when assembled shall be subjected
to a comparative investigation to determine that it has galvanic compatibility and resistance to corrosion at
least equivalertte-that-ef-a—zine-coated-malleable-ren-FHrNchaving-a-copperslipringasgssembled to
zinc-coated rjgid-steel conduit. Among the factors that shall be investigated are exposurex{o salt spray,
moist carbon|dioxide-sulfur dioxide-air mixtures, and warm humid air.

8.31.9 Deflection test

8.31.9.1 In [Mexico and the United States, an EXPANSION-DEFLECTION, Ok DEFLECTION FITTING shall be
conditioned as described in Clauses 8.31.9.2 and 8.31.9.3 and then subjected to the registance test
described in Clause 8.9. As a result of the test, the voltage drop shall not'be greater than 15 nillivolts. The
resistance tegt is not required for an EXPANSION-DEFLECTION, or DEFKECTION FITTING intended for use with

an external bonding jumper that is to be applied at the time)of installation. See Claus¢ 7.17.1. An
EXPANSION-DHFLECTION, or DEFLECTION FITTING having an integral‘internal bonding jumper is n¢t required to

be subjected o the resistance test.

In Canada, tHe resistance test is not required.

8.31.9.2 Earh EXPANSION-DEFLECTION, or DEFLECTION FITTING assembled to rigid nonferrous-metal
conduit and ginc-coated ferrous-metal conduit as required by Clauses 8.31.2.1 and 8.31]2.2 shall be
subjected to $00 cycles of deflection. The-deflection shall consist of the movement of one end of the fitting
through a pgrallel misalignment along.the plane of the longitudinal axis of the fitting to the maximum
amount of deflection declared by the_manufacturer. One cycle shall consist of this movement in one
direction thropgh the center point,then in the other direction. See Figure 18.

8.31.9.3 After 500 cycles of deflection, each sample shall be subjected to the resistance tesfjdescribed in
Clause 8.9. In the event the millivolt drop shows an increase of 5 millivolts or more fron] the original
measurement, and doés-not exceed the 15 millivolts requirement in Clause 8.31.4.1, the total number of
deflections shall be increased to 750 cycles.

8.31.9.4 After.750 cycles, in the event the millivolt drop shows an increase of 5 millivolts from the 500
cycle measurement, the total number of deflections shall be increased to 1000 cycles to determine
compliance with Clause 8.31.9.1. See Clause 8.31.9.5.

8.31.9.5 When more than 500 cycles of deflections are required to determine whether a FITTING complies
with the 15 millivolts requirement in Clause 8.31.5.1, additional samples shall be assembled in accordance
with Clauses 8.31.2.1 and 8.31.2.2 and subjected to 500 cycles of deflection. This second group of
samples shall then be used to determine compliance with Clauses 8.31.5.1, if applicable, and Clause
8.31.7.1. Where the resistance test is not required, the FITTING shall be subjected to 500 cycles of
reciprocation. See Clause 8.31.9.1.
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8.32 Gaskets — expanded closed cell materials

8.32.1 Insulation resistance test

8.32.1.1 A sample of a finished gasket or a 102 x 102 mm (4 x 4 in) square plaque of the gasket material
shall be tested in accordance with Clause 8.32.1.2. As a result of the test, the resistance between the
metal plates shall not be less than 25 megohms.

8.32.1.2 The sample shall be placed in contact with two metal plates under minimal compressive force.
The leads of a megohmmeter shall be secured to the plates and 500 volt dc potential shall be applied at

room temperature.

8.32.2 Compression set test
8.32.2.1 Samples of an expanded (foam) closed cell material shall be tested as described in Clause
8.32.2.2. The thickness of a sample after conditioning shall not be less than fivé-sixths pf its original

(before cond

8.32.22 TH
+0.02 in) thi

shall be condglitioned for 24 hours at a temperature of 23 +2°C (73-£4°F) while compressed b

tioning) thickness.

ree samples, each 29.0 £0.5 mm (1.14 +0.02 in) in diameter and 12.7 *(
Ck, shall be prepared, using as many thicknesses of the(material as required.

.5 mm (0.50
Each sample
y one-third its

original thickness between flat steel plates. At the end of this period, the samples shall be removed from
between the| compression plates. After an additional 24 hours, the thickness shall be measured at the
center of eagh samples.

8.33 Mesh|grips

8.33.1 PULLING GRIPS and SUPPORT GRIPS tension test

8.33.1.1 A PULLING GRIP or SUPPORT GRiPtshall be tested as described in Clause 8.33.1.2. The grip shall
not break when subjected for 15 minutes to a direct pull equal to 67 percent of it calculated break strength
specified by the manufacturer.

8.33.1.2 THhree grips shall be.assembled to rods of a specified diameter. The diameter of the rod shall be

determined by using the lower part of the specified cable diameter range of the grip. For a

range up to
mm (0.50 in)

8.33.2 SsTR

12.7 mm (0.50'in) diameter, a steel rod shall be used. For a grip having a rang
diameter; 'an aluminum rod shall be used.

A\IN'RELIEF GRIPS tension test

grip having a
e above 12.7

8.33.2.1

A grip shall be tested as described in Clause 8.33.2.2. As a result of the tests, a grip shall not

severely abrade, cut, rupture, or damage the wire, electrical cable, flexible cord, or flexible conduit of the
test assemblies.

8.33.2.2 Tests shall be performed using flexible cord, wire conduit, and other material the grip is intended
to support. Six samples of each trade size of a STRAIN RELIEF GRIP shall hold for 5 min a gradually applied
direct pull with a force as specified in Table 27. When the grip is attached to a FITTING, the point of
attachment of the grip shall be subject to the test at the same time. The FITTING shall be loosely assembled

to the material it is intended to support so that the pull force is applied to the grip and its attachment to the
FITTING.
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8.33.3 Grips of nonmetallic materials accelerated aging test

8.33.3.1 Six samples of each size of a grip constructed of nonmetallic materials shall be conditioned as
specified in Clause 8.33.3.2. As a result of the conditioning, a nonmetallic grip shall not crack when
wrapped 360 degrees around the applicable mandrel in Table 38. The tension applied to the sample shall
result in the sample just conforming to the curved surface of the mandrel.

8.33.3.2 A grip as specified in Clause 8.33.3.1 shall be conditioned for 168 hours at the temperature

specified in Table 18 in an full-draft air-circulating oven that has been preheated at full draft.

8.34 Reducing washers tests

8.34.1 GenLraI

8.34.1.1 Re
instructions.

8.34.2 Resistance test

8.34.2.1 Six
plates as illug

result of the {est, the voltage drop shall not be greater than 10{millivolts. The samples shall

with the curre

ducing washers shall be installed as intended or in accordance with-the’to m

pairs of reducing washers shall be assembled to threaded conduit and un
trated in Figure 16, and then subjected to the resistance test described in Clay

nt test described in Clause 8.10.

anufacturer’s

bainted steel
se 8.9. As a
then comply

8.34.3 WetJocations and oil spray tests

8.34.3.1 Reducing washers for use with liquid-tight fittings, conduit fittings or conduit locknuts in a wet
location shalllcomply with the test requirements in Clause 8.39.

8.35 BUSHINGS for metal studs

8.35.1 Secureness of BUSHING test

8.35.1.1 Siy
to the test sy
metal stud.

8.35.1.2 A
shall then be

samples of each size of a metallic or nonmetallic BUSHING for metal studs shall
ecified in Clause 8.35.1.2. The BUSHING shall not become removed or dislod

USHING shall be installed as intended to a metal stud. The BUSHING and metal-st
dropped on a bare concrete floor from a height of 1 m (3.3 ft). After being dropp

be subjected
jed from the

ud assembly
pd, a force of

110 N (25 Ibf

greatest risk of dislodging the BUSHING from the metal stud.

8.35.2 Nonmetallic BUSHING accelerated aging test

shall be applied for 30 seconds 1o the BUSHING and metal-stud assembly at a point with the

8.35.2.1 Six samples of each size of a nonmetallic BUSHING for use with metal studs shall be conditioned
as specified in Clause 8.35.2.2. As a result of the conditioning, the BUSHING shall not warp, char, or blister,
and there shall not be dimensional change greater than 5 percent.

8.35.2.2 A nonmetallic BUSHING as described in Clause 8.35.2.1 shall be conditioned for 168 hours at a
temperature of 112 £1°C (234 +2°F) in an full-draft air-circulating oven that has been preheated at full
draft. The sample shall then be removed from the oven and cooled to room temperature for not less than 4
hours.
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8.35.3 Nonmetallic BUSHING dielectric-voltage withstand test

8.35.3.1 Six samples of each size of a nonmetallic BUSHING for use in metal studs shall be subjected to
the tests described in Clause 8.35.3.2. As a result of the test, the samples shall withstand the test potential
without electrical breakdown.

8.35.3.2 Each BUSHING specified in Clause 8.35.3.1 shall be installed as intended in a metal stud. A
cone-shaped rod, 100 mm (4 in) in length, with a 12 degree taper, shall be passed through the BUSHING.
The rod shall fit snugly into the inside diameter of the BUSHING. The metal stud shall be mounted on
insulated stands and the metal rod shall be grounded. A 60-hertz sinusoidal potential of 1000 volts rms

shall be raised gradually to the full value and applied for 1 minute to each assembly. The specified

potential sha

with the meta

8.35.4 Metpl BUSHING dielectric-voltage withstand test

8.354.1 A
8.35.4.2. As
potential with

8.35.4.2 Tv
for cable, sh

Figure 17. M
studs. A 200

through the BUSHINGS and a 9 kg (20 Ib) weight shall be @ttached to one end of the cable. E

shall be atta
position. The
A 60-hertz si
for 1 minute

insulated conductors and the ground wire,

8.35.5 Met

8.35.5.1 A
a result of th

8.35.5.2 Tv
factory made
attached bet
wallboard m

metal BUSHING and cable assembly shall be subjected to the.test describ
a result of the test, the cable used as part of the test assembly shall withs
out electrical breakdown, and the cable sheath shall not be cubthrough.

o samples of metal studs, each 200 mm (8 in) long and/provided with a factory n
bll be used for the test. The metal-stud samples shall,be attached to a fixture a
etal BUSHINGS intended for use with metal studs:shall be installed as intended

D mm (80 in) length of two-conductor 14/2 AWG nonmetallic-sheathed cable shg

thed to the other end of the cable to lift the 9 kg (20 Ib) weight 305 mm (12 in) fr
action shall be repeated 9 more times} for a total of 10 times, using the same (¢
husoidal potential of 5000 volts rms shall then be raised gradually to the full valu
to the assembly between the insulated conductors and the BUSHINGS, and

Al BUSHING secureness test

metallic BUSHING for;metal studs shall be subjected to the test specified in Clausg
b test, the BUSHING shall not be removed or dislodged from the stud.

| be repeated

ed in Clause
tand the test

nade opening
s specified in
n the sample
Il be inserted
hough weight
bm its original
able sample.
e and applied
between the

o0 samplés of metal studs each 500 mm (20 in) long, and at least one sample p

bunting screws at each corner. Metal BUSHINGS intended for use with metal

ovided with a

opening/in the center for cable, shall be used for the test. The metal-stud samples shall be
ween fwo pieces of wallboard 500 X 500 mm (20 X 20 in) and 12.7 mm (1/2 in) thick, using

uds shall be

installed in the sample studs. A 25.4 mm (1 in) wallboard mounting screw shall be inserted into the stud,
using an electric powered screwdriver, at a point with the greatest risk of dislodging the BUSHING from the
metal stud.

8.36 Permanence of markings test

8.36.1 In Mexico, the requirements in Clauses 8.36.2 and 8.36.3 apply.

In Canada and the United States, the requirements in Clauses 8.36.2 and 8.36.3 do not apply. See Clause
7.1.2(e).

8.36.2 An indelibly stamped marking shall be legible after rubbing the marking by hand for 15 seconds
with a piece of cloth soaked with water and again for 15 seconds with a piece of cloth soaked with
petroleum spirit.
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8.36.3 The petroleum spirit used shall consist of a solvent hexane with an aromatic content of maximum
0.1 percent by volume, a kauributanol value of approximately 29, an initial boiling point of approximately
65°C (149°F), a dry point of approximately 69°C (156.2°F), and a density of approximately 0.68 g/cm?®
(0.025 Ib/in3).

8.37 Internal thread gauging test

8.37.1 The internal threads of 6 samples of each trade size of a fitting or conduit entry shall be tested as
specified in Clauses 8.37.2 to 8.37.4. For a NPT threaded entry, when an L1 NPT working plug gauge is
threaded into the conduit entry, the number of turns past the gauging notch on an L1 NPT working plug
gauge shall be a minimum of 1/2 turn and shall not be more than 5 turns. The gauge shall not bottom on
an integral byshing or an end stop

Any protective coatings or finishes intended to be used with the fitting or conduit entry.shall be applied to

8.37.2 For }re test, the internal NPT threads of a fitting or conduit entry shall be clean~and Jundamaged.
the sample fifting or entry.

8.37.3 For a NPT threaded entry, a pipe plug or conduit nipple having a_minimum thread tplerance that
complies with NMX-J-554-ANCE, CSA C22.2 No. 0.5, or ASME B1.20.1 shall'be wrench-tightgned into the
fitting or condluit entry and removed before gauging. All foreign particles (plating, coating, ¢tc.) shall be
removed from the threads. For the purpose of this procedure, "wrench-tight" is two full turng after hand-
tightening.

8.37.4 A standard NPT plug gauge that complies with NMX=J-554-ANCE, CSA C22.2 No. (.5, or ASME
B1.20.1 shall[be inserted into the entry until it is firmly handstight.

8.38 SEALING FITTING tests
8.38.1 General

8.38.1.1 In Mexico and the United States, the requirements of Clauses 8.38.1.2 to 8.38.4.4 and Table 43
apply.

In Canada, the requirements in Clauses 8.38.1.2 to 8.38.4.4 and Table 43 do not apply.

8.38.1.2 A $EALING FIFING that uses a factory- or field-applied sealing compound shall comply with the
accelerated gealant displacement test described in Clause 8.38.2 and the sealant leakage tgst described
in Clause 8.88.3.<Assealing compound that previous investigation has determined to conpply with the
accelerated sealant displacement test is not required to be subjected to the test in Clause 8.38.2.

8.38.1.3 A SEALING FITTING that uses a factory- or field-applied sealing compound shall comply with the
conductor insulation compatibility tests described in Clause 8.38.4. A sealing compound that previous
investigation has determined to comply with the conductor insulation compatibility tests is not required to
be retested.

8.38.1.4 A SEALING FITTING that uses a sealing means other than a sealing compound shall comply with
the sealant leakage test described in Clause 8.38.3.

8.38.1.5 The sample assemblies shall be assembled in accordance with the manufacturer’s instructions.
The conduit, tubing, or cable used for the sample assemblies shall not be less than 305 mm (12 in) in
length. For conduit or tubing sealing fittings described in Clause 8.38.1.2, the number and size of wires
that are to be sealed in each SEALING FITTING shall be as specified in Table 43. Other numbers and sizes of
wires may be used if:
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a) a cross-section of the wires would fill more than 25 percent but not more than 40 percent of a

Cross

-section of the conduit or tubing for the fitting, and

b) they represent the range of wires specified in the instructions provided with the fitting.

8.38.2 Acc

8.38.2.1

elerated sealant displacement test

The samples assembled in accordance with Clauses 8.38.1.5 and 8.38.2.2 shall be conditioned

as specified in Clause 8.38.2.3. After conditioning, the sealant shall not flow or move such that an opening
is created that allows light to be seen anywhere within the assembly.

8.38.2.2 Faursets of three samples shall he assembled as follows:

a) three samples using sealant assembled at ambient room temperature shall be.condlitioned in the
vertical position,

b) thfee samples using sealant assembled at the ambient room temperature spgcified by the
manyfacturer shall be conditioned in the horizontal position,

c) three samples using sealant assembled at the minimum\.iemperature spegified by the
manyfacturer shall be conditioned in the vertical position, and

d) th
many

8.38.23 A
168 hours
preheated to
shall be 10
maintained i
shall be coo
be examined

.

g9

ree samples using sealant assembled at the .minimum temperature spe
facturer shall be conditioned in the horizontal position.

sample assembled with sealant not marked with a temperature rating shall be ¢
t a temperature of 70 £1°C (158 +2°F).in a full draft air-circulating oven th
full draft. For a sealant marked with a-fating higher than 60°C (140°F), the over
+1°C (18 x2°F) above the declared temperature of the sealant. The sam
h the positions specified in Clause 8.38.2.2. Following removal from the oven
ed to room temperature for not less than 4 hours before being examined. Each
to determine whether it complies with Clause 8.38.2.1.

8.38.3 Air leakage test

cified by the

bnditioned for
at has been
temperature
bles shall be
the samples
sample shall

8.38.3.1 Sik samples shall be assembled in accordance with Clauses 8.38.1.5 and 8.38.3.2. As a result
of the test in|Clause 8.38.3:3, the seal shall not allow the passage of air through the assembly greater than
0.2 L (0.007 Eubic foot).of air per hour.

8.38.3.2 Two sets of three samples shall be assembled as follows:

a) three samples using sealant assembled at ambient room temperature, and

b) three samples using sealant assembled at the minimum temperature specified by the

manufacturer.

8.38.3.3 Air at a pressure of 152 mm (6 in) of water shall be applied by any suitable means to the end of
the conduit, tubing, or cable furthest from the fitting. The passage of air through the assembly shall be
measured using a manometer.

8.38.4 Conductor insulation compatibility tests

8.38.4.1 A sealant shall not adversely affect the physical properties or electrical properties of electrical
conductor insulations with which it will come in contact during normal use. As the result of the tests
specified in Clauses 8.38.4.3 and 8.38.4.4, samples coated with a sealant shall not exceed the limits
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established in NMX-J-010-ANCEand NMX-J-451-ANCE, or UL 83 and UL 44, as applicable for the
insulated conductors when compared with uncoated samples.

8.38.4.2 Six slab samples, 12.7 mm (0.50 in) wide by 101.2 mm (4 in) long by 3.2 mm (0.625 in) thick, of
TW (PVC insulation), XHHW (XLPE insulation), and RHW or RHH (EP insulation) materials shall be
subjected to tensile and elongation tests in accordance with NMX-J-010-ANCE and NMX-J-451-ANCE, or
UL 83 and UL 44 as applicable, both before and after aging as specified in Clause 8.38.4.3.

8.38.4.3 Three samples of each insulation type shall be coated with the sealant in the most practical
manner. Three coated and three uncoated samples shall then be subjected to aging as follows in a full
draft air-circulating oven. After aging, the coated samples shall be wiped thoroughly and kept at room

temperature, 23 +2°C for 3 days priar to repeating the tensile and elongation tests anpnifi ed in Clause
8.38.4.2.
a) Tyge TW
1) one coated sample and one uncoated sample 7 days at room temperature, 23 £+2° C,
2) one coated sample and one uncoated sample for 7 days at.100°C,
3) one coated sample and one uncoated sample for 30 days at 60° C,
b) Tyge XHHW:
1) one coated sample and one uncoated sample.7 days at room temperature, 23 +2°C,
2) one coated sample and one uncoated.sample for 7 days at 121°C,
3) one coated sample and one uncoated sample for 30 days at 90°C,
¢) Type RHH or RHW:
1) one coated sample and one uncoated sample 7 days at room temperature, 23 + 2°C,
2) one coated sample and one uncoated sample for 7 days at 121°C,
3) one coated sample and one uncoated sample for 30 days at 90°C.
8.38.4.4 Siy slab samplesof each insulation type as described in Clause 8.38.4.2, shall be|subjected to
the high voltage arc tracking test in accordance with CAN/CSA C22.2 No. 0.17 or UL 746A] Two sets of
three samplep of each’insulation type shall be coated with sealant in the most practical marner. One set
shall be storgd atiroom temperature, 23 + 2°C, for 7 days. The other set shall be conditioned|in a full-draft
air-circulating oven for 7 days at 121°C.

8.39 SEALING RING tests

8.39.1 A sealing ring intended for use with a specific wet location or liquid-tight fitting shall be tested with
that fitting according to the applicable wet location or oil spray test. See Clause 7.1.5 and Clause 7.1.6.

8.39.2 A minimum of six sealing rings described in Clause 8.39.1 in each trade size shall be separately
tested. When a line of a minimum of four trade sizes of a particular construction is investigated, three
samples of each trade size shall be tested.

8.39.3 A sealing ring intended for use with conduit locknuts in a wet location shall be tested using an
appropriately sized threaded rigid steel conduit and a conduit locknut on each side of the wet location
enclosure.
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8.39.4 The assembly shall then be subjected to the wet locations test in Clause 8.7.

8.39.5 A conduit locknut shall be reverse threaded onto a minimum 152-mm (6-inch) length of threaded
rigid steel conduit. The sealing ring shall then be placed between the conduit locknut and the knockout of a
wet locations enclosure. The threaded end of the conduit shall then be inserted into the knockout and the
assembly secured to the knockout using another conduit locknut on the inside of the enclosure. Both
locknuts are permitted to be hand-tightened to the enclosure and then the locknut on the inside of the
enclosure shall be further tightened 1/4 turn with a hammer and a flat-bladed screwdriver or by an
equivalent method.

8.40 PUSH-TO-CONNECT tests

8.40.1 General

8.40.1.1 A
standard for
7.1.5and 7.1

ences in this
be used. See

FITTING shall be subject to the appropriate performance tests and test’sequ
each specific conduit, tubing or cable type for which the FITTING is intended to
.6.

8.40.1.2 AFITTING for flexible metal conduit shall be tested on each specific conduit type and number of

convolutions|

8.40.1.3 A

shall additior

8.40.2 The

8.40.2.1 Si
conduit, tubi
cable or con
with the appl

8.40.2.2 TH
assemblies s

circulating o

continuing th

8.41 FITTIN
8.41.1

8.41.11

Gen

that the product is intended to be used. See 7.21.2.

FITTING employing a thermoplastic component in the 'securement area of the ca
ally be subject to the requirements in 8.40.2 afterrthe Assembly testin 8.41.2.1.

rmoplastic materials accelerated aging test

x samples of a thermoplastic companent of a FITTING used in the securemer
ng or cable shall be assembled in~accordance with the applicable Assembly m
Huit and conditioned in accordance with 8.40.2.2. After conditioning, the FITTING
cable test sequence for the cable or conduit type.

e test specified in 8.40.2.1 shall be performed on previously untested S
hall be conditioned.for 168 hours at a temperature of 100 £1°C (212 +2°F) in 3
en that has been preheated at full draft. The samples shall return to room tempg
e applicable test.sequence for the cable or conduit type.

5s for distributed generation cable DG in the US and Mexico

eral

ble or conduit

t area of the
ethod for the
shall comply

amples. The
full-draft air-
rature before

A FITTING for DG cable shall comply with the appropriate test sequences described in the

following table for the type of DG cable for which the fitting is intended to be used. The same set of test

samples shall be used throughout the test sequence.
DG cable Assembly Accelerated Ultraviolet Oil spray Dielectric Pull test Wet
fittings for test aging test light and test voltage locations
use: water test (Optional) withstand test
test
8.41.2 8.41.4 8.41.3 8.41.5 8.41.7 8.41.6 8.7
In dry locations only
(3 samples) | X | X | | | | X |
With sunlight resistant DG cable
(3 samples) | X | X | | | | X | X
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DG cable Assembly Accelerated Ultraviolet Oil spray Dielectric Pull test Wet
fittings for test aging test light and test voltage locations
use: water test (Optional) withstand test
test

8.41.2 8.41.4 8.41.3 8.41.5 8.41.7 8.41.6 8.7

(3 new X X X
samples)
This
sequence is
not required
for fittings
with metal
glands

With sunlight fnd oiTresistant DG cable
(3 samples) X X X X

(3 new X X X X
samples)
This
sequence is
not required
for fittings
with metal
glands

Fittings having a metal gland or direct bearing metal clamp (in addition to the-above)

(3 samples) X X X
With oil resistant DG cable

(3 new X X X X
samples)

Samples of eagh trade size shall be tested in each sequence except as indicated in 8.41.2.2 for fittings of different trpde sizes
using the samejgland.

8.41.1.2 Two samples of the elastomeric sealing gland having the largest mass of elastomeijic material in
a line of FITTINGS shall comply with-the elastomeric materials hardness test described|in 8.3. Two
additional samples of an elastomeric sealing gland used in a line of fittings for use with sunljght resistant
DG cable sh3ll comply with the elastomeric materials hardness test described in 8.3 after being subjected
to the ultraviglet light and water requirements as described in 8.27.7.2 or 8.27.7 4.

8.41.2 Assé¢mbly test(DG cable FITTINGS)

8.41.2.1 A FITTING shall be assembled in accordance with 8.41.2.2 and 8.41.2.4, as appfopriate. The
FITTING or it§ components shall not deform during assembly so that the FITTING does not perform its

intended function. A FITTING that employs a metal gland or direct-bearing metal clamp shall additionally be
assembled in accordance with 8.41.2.5. After assembly, the cable shall not be damaged. Only assemblies
using the smallest cable specified in 8.41.2.2 and the assemblies in 8.41.2.4 shall be used in the test
sequences specified in 8.41.1.1.

8.41.2.2 Three samples of each trade size of a FITTING for DG cable shall be tested with a gland, metal

gland, or direct-bearing metal clamp that is intended for the smallest cable specified for use with the
FITTING. Tolerances of £0.51 mm (x0.020 in) for cable not more than 19.1 mm (0.75 in) in diameter and

1+0.76 mm (£0.030 in) for cable more than 19.1 mm (0.75 in) in diameter apply. The FITTING shall be
assembled to a minimum 305 mm (1 ft) length of DG cable using the torque value specified by Table 15.
See 6.3.3 and 7.1.6. Each FITTING shall be assembled to the DG cable so that between 38 mm (1-1/2 in)
and 51 mm (2 in) of the cable projects beyond the throat of the FITTING. See 6.1. A gland of one size that is
used in FITTINGS of two or more trade sizes, such as trade size 12 (3/8) and 16 (1/2), is only required to be
tested once. Not less than one gland size shall be tested for each trade size of FITTING. The DG cables and
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FITTINGS used for the assemblies shall be intended for use in the same location. For example, a sunlight-
resistant FITTING shall be assembled to sunlight-resistant DG cable.

8.41.2.3 A FITTING intended for use with a range of DG cable sizes shall be assembled to the largest
overall diameter DG cable specified by the manufacturer that the FITTING accommodates. Tolerances of
10.51 mm (£0.020 in) for cable not more than 19.1 mm (0.75 in) in diameter and £0.76 mm (+0.030 in) for
cable more than 19.1 mm (0.75 in) in diameter apply. Where it is obvious that a FITTING accommodates the
largest size DG cable, the FITTING shall not be required to be so assembled.

8.41.2.4 When DG cable of the minimum or maximum overall diameter specified by the manufacturer is
not readily available, upon agreement between the manufacturer and the testing laboratory test mandrels
may be substituted. An additional sample set using DG cable of the first available size nearest to the size
for which thg mandrel has been substituted shall be subjected to the appropriate tests. The [est mandrels
shall consist|of circular rods having a hardness of 65 Shore D £15 points in accordance with{ISO 868 and
a surface rolighness less than or equal to 7 um Ra in accordance with 1ISO 4287. The test mandrel shall
have a tolerance of £0.2 mm (+0.008 in) for test mandrels up to and including 16.4mm (0.63 in) diameter
and +0.3 min (x0.012 in) for test mandrels larger than 16 mm (0.63 in) diameter. This method is not
applicable for assemblies to be tested in a sequence that includes the Dielectri¢ Voltage-Withstand Test in
8.41.7. For those test sequences, assemblies using a DG cable of the first’ available size |as described
above shall he used.

Note: The material from which the mandrels are produced should not be affected by the conditions of the tets.

8.41.25 TH

assembled t
mm (£0.020
more than 1
130% of the
and the DG
torque valug
sequence.

8.41.3 Ultrpviolet light and water test

84131 A
crack or breg

84132 W,
percent of th
described in

ree samples of FITTINGS that employ a metal gland or a direct-bearing metal ¢
p the largest size DG cable for which the FITTING is intended to be used. Tolera
in) for cable not more than 19.1 mm (0.754nYin diameter and £0.76 mm (+0.03
D.1 mm (0.75 in) in diameter apply. A torque of 130% of the value specified i
Heclared torque value shall be used. In;the event the FITTING is damaged using &
cable is not damaged, a new FITFING shall be assembled to the cable using t

specified in Table 15 beforethe assemblies are used for further tests in

FITTING for DG, cable assembly that employs parts made of thermoplastic mat
k after being.conditioned as described in 8.27.7.2 or 8.27.7.4.

hen a FITTING is assembled to DG cable as required by 8.41.2.1 and enclose
e surface area of the gland, the FITTING is not required to be subjected to the
8.277.2 or 8.27.7.4. When determining surface area of the gland, that portior

amp shall be
nces of £0.51
) in) for cable
h Table 15 or
130% torque
he applicable
the required

erial shall not

s at least 95
conditioning
of the gland

that bears di

acths aaainct tha cahla in An accamhlnd camnla ic nAt ranardad ac nart Aftha oy

ace area.

8.41.4 Acc

8.41.4.1

oty g ottt CooTrtC o oo T ioTC O oo oo oo gar ac oo parc orric—ou

elerated aging test

A FITTING of a thermoplastic material shall be conditioned as specified in 8.41.4.2 or 8.41.4.3. As

a result of the conditioning, the FITTING shall not warp, char, or blister.

8.41.4.2 A FAITTING of a thermoplastic material that is not marked for use with a specific cable type or
temperature rating shall be conditioned for 168 hours at a temperature of 70 £1°C (158 +2°F) in a full-draft
air-circulating oven that has been preheated at full draft. For a FITTING that is marked for a rating higher
than 60°C (140°F), the oven temperature shall be 10 £1°C (18 +2°F) above the rated temperature of the
assembly.
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8.41.4.3 A FITTING that employs a metal gland or direct-bearing metal clamp shall be conditioned for 168
hours at the temperature specified in Table 33 in a full-draft air-circulating oven that has been preheated at
full draft.

8.41.5 Oil spray test

8.41.5.1 A FITTING for DG cable assembly that is optionally rated for oil exposure shall be subjected to
the test described in 8.41.5.2 and 8.41.5.3. As a result of the test, there shall not be evidence of oil inside
the test enclosure.

8.41.5.2 Each sample assembly of a FITTING for DG cable shall be immersed for 24 hours in IRM 902 oil
so that the : ‘ ling gland is

b) at 15°C (167°F) when marked "Oil Resistant II."

8.41.5.3 After being conditioned as described in 8.41.5.2, each sample assembly shall be|subjected to
an oil spray as described in 8.27.4.2 for 30 minutes.

8.41.6 Pullftest

8.41.6.1 A sample of a DG cable FITTING assembly shallbéysubjected to the test described in 8.41.6.2.
As a result of the test, the cable shall not be displaced mmore than 3.2 mm (1/8 in), measured from the
plane of the tgst enclosure to which the FITTING is securéd:

8.41.6.2 The DG cable FITTING assembly shall be“mounted in a fixed position. A steady pulljof 156 N (35
Ibf) shall be gpplied for 5 minutes between the.end of the cable and the outside face of the FITTING in the
direction along the axis of the FITTING. After,removal of the load, the cable shall recover for 1 minute before
the displacenpent is measured.

8.41.6.3 Samples of the DG cable FITTING for multiple cables such as a duplex fitting, shall bg tested both
with a single[smallest physicallysized cable installed and fully populated with the maximum number of
smallest physically sized cables attached to each opening or section as intended. Each cable shall be
subjected to the pull specified’in 8.41.6.2 applied individually.

8.41.7 Dielectric voltage-withstand test

8.41.7.1 A FITUNG for DG cable that employs a metal gland or direct-bearing metal clamp after being
conditioned in accordance with 8.41.4.2 — 8.41.3 shall be subjected to the test in 8.41.7.2. As a result of
the test, the cable insulation shall withstand the test potential without electrical breakdown.

8.41.7.2 The cable conductors shall be electrically connected together. The test voltage shall be raised
gradually to the full value and applied for 1 minute to each FITTING. The 60 hertz sinusoidal potential shall
be applied between the cable conductors and any metal of the FITTING.

a) The test voltage specified in Table 44 for one minute.
8.42 Tests on male threaded fittings provided with a LOCKNUT and also intended for securement to
enclosures with threaded entries or fittings with internal female threads (e.g., HUBS, conduit
bodies, couplings)

8.42.1 Male threaded fittings shall:
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a) comply with all applicable requirements for securing conduit, cable, or tubing to an enclosure,
box, raceway system, or another FITTING with the locknut as part of the male threaded fitting, and

b) comply with the applicable requirements associated with that fitting’s performance and usage
claims when assembling the secured conduit cable or tubing to one or more of the following
assemblies based on the intended use as specified by the manufacturer:

1) an enclosure with threaded knockouts,
2) an enclosure with removable knockouts,

3) fittings with internal female threads (e.g. HUBS, conduit bodies, couplings).

8.42.2 Six
identified in §

a) as
b) res
C) pu
The same s3

8.42.3 Thre
products ide

8424 Am
(b)(3) inteng
requirements

8.425 AF
threaded inl
requirements

a) it
NMX

b) is
ANCH

samples of each trade size of a male threaded fitting when assembled to any|ef
42.1 (b1), (b2) or (b3) shall comply with:

sembly test, 8.11.3, followed by,
istance test, 8.11.4, followed by,

test, 8.11.7.
mples shall be used throughout the test sequence.

e samples of each trade size of a male threaded fitting when assembled f{
ntified in 8.42.1 (b)(1), (b)(2) or (b)(3) shall comply with the Current Test 8.10.

ble threaded fitting when assembled to.any of the products identified in 8.42.1 (1
ed for use in wet locations and marked for use in wet locations shall con
in 8.7. See 7.1.5, 7.3.2, and Table™19.

[TING that has tapered external threads, provided with a locknut and is intended
bts as identified in 8.42.1v(b)(1), (b)(2) or (b)(3) does not need to be sub
of 8.42.2, and 8.42.4 if:

J-554-ANCE, or. ANSI/ASME B1.20, and

dentified for-use only with fittings with straight internal threads that comply with
F, CSA.€22.2 No. 0.5, or ANSI/ASME B1.20.1 and use National Standard Straig

the products

o any of the

)(1), (b)(2) or
hply with the

for assembly
ected to the

5 provided with_tapered threads having both thread form and thread length complying with

NMX-J-554-
it (NPS).



https://ulnorm.com/api/?name=UL 514B 2024.pdf

92

NMX-J-017-ANCE ¢ CSA C22.2 No. 18.3-12 ¢« UL 514B

MARCH 28, 2024

TABLES

Table 1

Thickness and diameters of LOCKNUTS and BUSHINGS

See Clauses 5.4.1.2,5.4.1.3,5.5.1.1,5.5.1.3,5.5.1.4,5.5.1.5,5.5.2.1,5.5.3.1,5.5.4.1,5.5.4.2, 5.8.1.4, 5.10.2.1, 5.15.1, 5.19.2,
8.13.1.1, 8.29.2.1, Table 2, and Figure 1.

Trade Metric Minimum thickness Maximum diameter Throat diameter of BUSHING
size of designator of CONDUIT of LOCKNUT or
FITTING LOCKNUT BUSHING
Minimum Maximum
mm (in) mm (in) mm (in) mm (in)
3/8 12 3.18 0.125 24.64 0.970 11.28 0.444 1252 0.493
12 16 3.18 0.125 28.96 1.140 14.22 0.560. 15.80 0.622
3/4 21 3.56 0.140 36.07 1.420 18.85 0.742 20.93 0.824
1 27 4.32 0.170 44.96 1.770 23.98 0:944 26.64 1.049
1-1/4 35 4.32 0.170 57.94 2.281 31.55 1.242 35.05 1.380
1-1/2 41 4.32 0.170 65.99 2.598 36.80 1.449 40.89 1.610
2 53 4.75 0.187 80.65 3.175 47 .24 1.860 52.50 2.067
2-1/2 63 9.53 0.375 90.47 3.562 56.44 2.222 62.71 2.469
3 78 9.53 0.375 107.95 4250 70.13 2.761 77.92 3.068
3-1/2 91 11.13 0.438 122.00 4,803 81.10 3.193 90.12 3.548
4 103 11.13 0.438 137.21 5.402 92.02 3.623 102.26 4.026
5 129 12.70 0.500 16962 6.674 115.37 4.542 128.19 5.047
6 155 14.27 0.562 201.52 7.934 138.63 5.458 154.05 6.065
NOTE — One mjeans of determining compliance with the‘tequirements for dimensional specifications for throat diamgters is
specified in Fighre 1 and Table 2.
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Table 2

Diameters of limit gauges for throats of BUSHINGS

(See Clauses 5.4.1.3, 5.5.1.3 and Table 1.)

Trade size of

Metric designator

Diameter (Dg) of go gauge?®

Diameter (Dn) of no-go gauge?®

conduit mm (in) mm (in)

3/8 12 11.252 0.4430 12.548 0.4940
12 16 14.199 0.5590 15.824 0.6230
3/4 21 18.821 0.7410 20.955 0.8250

1 27 23.952 0.9430 26.670 1.0500
1-1/4 35 31.521 1.2410 35.077 1.3810
1-1/2 41 36.779 1.4480 40.919 1.6110
2 53 47.219 1.8590 52.527. 2.0680
2-1/2 63 56.413 2.2210 627738 2.4700
3 78 70.104 2.7600 77953 3.0690
3-1/2 91 81.077 3.1920 90.145 3.5490
4 103 91.999 3.6220 102.286 4.0270

5 129 115.341 4.5410 128.219 5.0480

6 155 138.608 5.457Q 154.076 6.0660

@ A tolerance df = 0.013 mm (0.0005 in) applies.
Table 3

Internal diameter of end stop of flexible metal conduit FITTING

(See Clause 5.4.3.3.)

Trade size pf

Maximum internal diameter

Minimum internal diameter

conduit Metric designator. mm (in) mm (in)
5/16 11 7.95 0.313 6.76 0.266
3/8 12 9.35 0.375 8.10 0.319
12 16 15.88 0.625 13.49 0.531
3/4 21 20.65 0.813 17.55 0.691
1 27 25.40 1.000 21.59 0.850
1-1/4 35 31.75 1.250 27.00 1.063
1-1/2 41 38.10 1.500 32.39 1.275
2 53 50.80 2.000 43.18 1.700
2-1/2 63 63.50 2.500 53.98 2.125
3 78 76.20 3.000 64.77 2.550
3-1/2 91 88.90 3.500 75.57 2.975
4 103 101.60 4.000 86.36 3.400
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Table 4

Internal diameter of end stop of flexible metallic tubing FITTINGS

(See Clause 5.4.5.1)

Trade size of Maximum internal diameter Minimum internal diameter
tubing Metric designator mm (in) mm (in)
3/8 12 10.16 0.400 8.10 0.319
12 16 15.88 0.625 13.49 0.531
3/4 21 20.65 0.813 17.55 0.691
Table 5
External diameter of flexible metallic tubing FITTINGS
(See Clause 5.4.5.1.)
Maximum external diameter of barfel
Trade sizg of tubing Metric designator mm (in)

318 12 12.30 0.4B5

112 16 16:10 0.6B4

34 21 20.96 0.8p5

Table'6
Diameter of end stop of liquid:-tight flexible conduit FITTINGS
(See Clause 5.4.6.1.)
Throat diameter of end stop
Trade size df Minimum Maximum
FITTING Metric designator mm (in) mm (in)

3/8 12 10.44 0.411 12.29 0.484
12 16 13.44 0.529 15.80 0.622
3/4 21 17.70 0.697 20.83 0.820
1 27 22.48 0.885 26.44 1.041
1-1/4 35 29.79 1.173 35.05 1.380
1-1/2 71 3401 339 40701 1.575
2 53 43.61 1.717 51.31 2.020
2-1/2 63 53.54 2.108 62.99 2.480
3 78 66.27 2.609 77.98 3.070
3-1/2 91 75.57 2.975 88.90 3.500
4 103 86.36 3.400 101.60 4.000
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Table 7

Diameter of end stop

(See 5.5.1.2and 5.5.2.2.)

Throat diameter at end stop Minimum throat diameter
Trade size of Metric Minimum Maximum under threaded section

FITTING designator mm (in) mm (in) mm? (in®)
2-1/2 63 65.89 2.594 69.37 2.731 56.44 2.222

3 78 81.00 3.189 85.24 3.356 70.13 2.761

3-1/2 91 92.51 3.642 97.38 3.834 81.10 3.193

4 103 104.57 4117 110.08 4.334 92.02 3.623

5 129 130.21 5.156 136.46 5.372 115.37 4.542

6 155 157.2 6.219 163.45 6.435 138.63 5.458

@ A reduced digmeter under the threaded section shall not result in a sudden reduction in the inside.diameter of the raceway.

Table 8
PVC coNDUIT BODY socket dimensions in millimeters

(See Clauses 5.7.3.7 and 7.10.7.)

Socket diameter
Trade . At entrance At bottom Minimum
size of gl_etrlc Wall
conduit | degignator [ Max Min Avg Max Min Avg Max Min thickness
1/2 16 21.84 21.44 21.64 +0.10 21.44 21.03 | 21.23+0.10 | 38.10 | 16.5p 2.41
3/4 21 27.28 26.77 27.03% 0410 26.82 26.31 26.57+0.10 | 38.10 | 18.2p 2.41
1 27 34.04 33.53 3378+0.13 33.53 33.02 | 33.27+0.13 | 47.63 | 22.28 2.54
11/4 35 42.90 42.29 42.60+0.13 42.34 41.73 | 42.04+0.13 | 50.80 | 23.8B 3.05
11/2 41 49.02 48144 48.72+0.15 48.41 47.80 | 48.11+0.15 | 50.80 | 26.9f 3.05
2 53 61.09 60.48 60.78 £ 0.15 60.48 59.87 | 60.17+0.15 | 50.80 | 28.58 3.30
21/2 63 73.79 73.03 73.41+0.18 73.23 7247 | 7285+0.18 | 76.20 | 37.3| 419
3 78 89.66 88.90 89.28 +0.20 89.08 88.32 | 88.70+0.20 | 79.38 | 40.4p 5.49
31/2 91 103.25 | 100.71 | 101.98+0.20 | 101.78 | 101.02 | 101.40+0.20 | 82.55 | 42.8p 5.74
4 103 115.95 | 113.41 | 114.68+0.23 | 114.45 | 113.69 | 114.07+£0.23 | 85.73 | 44.45 6.02
5 129 143 33 14079 | 14206 +025 | 141 81 14028 1141 05+025] 9208 49 20D 6.55
6 155 170.38 | 167.84 | 169.11+£0.28 | 168.76 | 167.23 | 168.00+0.28 | 95.25 | 53.98 7.11
@ The minimum socket depth is not specified. Strength shall be evaluated by the bending test in Clauses 8.11.5.1 and 8.11.5.2 and
the pull test in Clause 8.11.7.1. The depths shown are the smallest yet accepted. Tests are not required on sockets complying with
these minimums.
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Table 9
PVC conbuiT BoDY socket dimensions in inches

(See Clauses 5.7.3.7 and 7.10.7.)

Socket diameter
Trade . At entrance At bottom Minimum
size of Metric Wall
conduit | designator | Max Min Avg Max Min Avg Max | Min® | thickness
12 16 0.860 0.844 | 0.852+0.004 | 0.844 | 0.828 | 0.836+0.004 | 1.500 | 0.652 0.095
3/4 21 1.074 1.054 | 1.064 +0.004 | 1.056 1.036 | 1.046 +0.004 | 1.500 | 0.719 0.095
1 27 1.340 1320 11330+0005] 1320 1300 113100005 1875 | 0875 0.100
11/4 35 1.689 1.665 | 1.677 £0.005 | 1.667 1.643 | 1.655+0.005| 2.000 | 0,939 0.120
11/2 41 1.930 1.906 | 1.918+0.006 | 1.906 1.882 | 1.894 +£0.006 | 2.000~|\.1.062 0.120
2 53 2.405 2.381 | 2.393+0.006 | 2.381 2.357 |2.369+0.006 | 2:000 | 1.12§ 0.130
212 63 2.905 2.875 |2.890+0.007 | 2.883 | 2.853 |2.868 +0.007,|/"\37000 | 1.469 0.165
3 78 3.530 3.500 | 3.515+0.008 | 3.507 | 3.477 |3.492+0.008 [ 3.125 | 1.594 0.216
31/2 91 4.065 3.965 | 4.015+0.008 | 4.007 | 3.977 |3.992+0.008 | 3.250 | 1.687 0.226
4 03 4.565 4465 | 4515+0.009 | 4506 | 4.476 | 4.491x0.009 | 3.375 | 1.750 0.237
5 29 5.643 5.543 | 5.593+0.010 | 5.583 | 5.523¢]5.553+0.010 | 3.625 | 1.937 0.258
6 55 6.708 6.608 | 6.685+0.011 | 6.644 | 6.584, | 6.614+0.011 | 3.750 | 2.125 0.280

@ The minimum pocket depth is not specified. The depths shown are the smallest yet accepted. Strength shall be evdluated by the
bending test in Clauses 8.11.5.1 and 8.11.5.2 and the pull test in Clause.8.11.7.1. Tests are not required on sockets gomplying with
these minimums.

Table 10
Throat diameters at any point inccONDUIT BODIES for use with rigid PVC condujt

(See Clauses.5.7.1.1A, 5.7.3.8, 5.7.3.10, and 5.7.3.11.)

Minimum throat diameter
Field-attached COUPLINGS
and FITTINGS other than
adapters® Factory-applied COUPLINGS with sfops
For use with heavy-wall For use with thin-wall
Trade size of Mettic conduit condluit
conduit designator mm (in) mm (in) mm (in)

12 16 18.49 0.728 16.00 0.630 18.49 0.728
3/4 21 21.34 0.840 21.18 0.834 21.34 0.840
1 27 30.61 1.205 26.90 1.059 30.61 1.205
1-1/4 35 38.91 1.532 35.36 1.392 38.91 1.532
1-1/2 41 44.50 1.752 41.20 1.622 44.50 1.752
2 53 55.55 2.187 52.81 2.079 55.55 2.187
2-1/2 63 67.82 2.670 63.09 2.484 67.82 2.670
3 78 85.47 3.365 78.31 3.083 85.47 3.365
3-1/2 91 95.50 3.760 91.39 3.598 95.50 3.760
4 103 107.95 4.250 103.53 4.076 107.95 4.250

5 129 129.46 5.097 129.46 5.097 - -

6 155 155.32 6.115 155.32 6.115 — -

@ For reducers the throat for the smaller of the two sizes of conduita  lies
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Table 11

(See Clauses 5.7.1.1A, 5.7.3.8, and 5.7.3.9.)

Dimensions of gauges for throats of CONDUIT BODIES for use with rigid PVC conduit

For internally and externally threaded adapters

Diameter (Dg) of go

gauge for all field-
attached COUPLINGS
and for factory
attached COUPLINGS
that have stops and
are for use with thin-
wall PVC conduit and

Diameter (Dg) of go
gauge for factory
attached COUPLINGS
that have stops and

Diameter (Dg) of go [ Diameter (Dn) of no-go . _for FITTINGS other | are feryse with heavy-
s'l;rze;djf etletric gauge gauge than adapters wallBPVC conduit
conduit | designator mm? (in)? mm? (in)? mm? (in)? mm? (in)?

1/2 16 14.986 0.5900 15.824 0.6230 18.466 0.7270 15.977 0.6290
3/4 21 19.863 0.7820 20.955 0.8250 21.311 0.8390 21.158 0.8330
1 27 25.298 0.9960 26.670 1.0500 30.582 12040 26.87 1.0580
1-1/4 35 33.274 1.3100 35.077 1.3810 38.887 1.5310 35.331 1.3910
1-1/2 41 38.811 1.5280 40.919 1.6110 44 475 1.7510 41.173 1.6210
2 53 49.860 1.9630 52.527 2.0680 58.064 2.2860 52.781 2.0780
2-1/2 63 59.593 2.3450 62.738 2.4700 67.793 2.6690 63.068 2.4830
3 78 74.016 2.9140 77.953 3.0690 85.446 3.3640 78.283 3.0820
3-1/2 91 85.598 3.3700 90.145 3(5490 95.479 3.7590 91.364 3.5970
4 103 97.130 3.8240 102.286 4.0270 107.925 4.2490 103.50p 4.0750
5 129 121.768 4.7940 128.219 5.0480 129.438 5.0960 129.43B 5.0960

6 155 46.329 5.7610 154.076 6.0660 155.296 6.1140 155.29p 6.1140

& A tolerance of £ 0.013 mm (0.0005 in) applies.
Table 12

Minimum external thread projection of FITTING

(See Clause 5.8.2.1.)

Minimum thread projection

(ip)

Trade size| of FITTING Metric designator mm

3/8 12 7.59 0.299
1/2 16 8.20 0.323
3/4 21 8.59 0.338
1 27 9.93 0.391
1-1/4 35 9.93 0.391
1-1/2 41 9.93 0.391
2 53 10.36 0.408
2-1/2 63 16.61 0.654
3 78 16.61 0.654
3-1/2 91 18.21 0.717
4 103 18.21 0.717
5 129 19.79 0.779

6 155 21.36 0.841
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Table 13
Armored cable BUSHING dimensions

(See Clauses 5.12.2,7.6.1 and 7.6.2 and Table C.1.)

Wall thickness Tolerance (%)
BUSHING size no. mm (in) mm (in)
0 0.65 0.025 0.25 0.010
1 0.75 0.029 0.28 0.011
2 0.85 0.033 0.30 0.012
3 0.85 0.034 0.30 0.012
4 0.85 0.034 0.30 D.012
5 1.00 0.038 0.33 D.013
6 1.00 0.043 0.36 D.014
7 1.30 0.050 0.38 D.015
8 1.80 0.070 0.38 D.015
NOTE — The recommended BUSHING size for a given range of armor is provided in Annex'C,

Table 14
Dimensions of knockouts and reducing washers
I (See 5.18.1.)
I Outer diameter Diameter of projection Diameter of condluit opening
Trade Metlic Minimum Maximum Minimum Maximum Minimum Maximum
size | desigrfator | mm (in) mm (in) mm (in) mm (in) mm (in) mm (in)
1/2 16 - - - ~ - - - - 21.84 0.860 | 23.01 0.906
3/4 21 3129 1.232 | 37.79 )"1.488 | 26.67 1.050 | 27.68 1.090 | 27.78 1.094 | 28.98 1.141
1 27 38.28 1507 | 47.80 1.882 | 33.15 1.305 | 34.41 1.355 | 34.51 1.359 5.71  1.406
1-1/4 35 41.57 1.878 | 59.79 2.354 | 4214 1.659 | 4356 1.715 | 4366 1.719 | 44.86 1.766
1-1/2 41 54.33 2.139 | 66.80 2.630 | 48.08 1.893 | 49.61 1.953 | 49.73 1.958 | $1.21 2.016
2 53 66.85) \2.632 | 82.80 3.260 | 60.15 2.368 | 61.67 2.428 | 61.80 2.433 | $3.50 2.500
2-1/2 63 7968 3.137 | 9479 3.732 | 72.72 2.863 | 7450 2933 | 7463 2938 | 16.20 3.000
3 78 95.30 3.752 | 112.80 4.441 | 88.85 3.498 | 90.88 3.578 | 91.00 3.583 | $2.08 3.625
3-1/2 91 11156 4392 12700 5000 | 9957 3920 |101.60 4000 }10320 4063 |105.56 4.156
4 103 125.07 4.924 | 139.70 5.500 | 112.26 4.420 | 114.30 4.500 | 11590 4.563 | 118.67 4.672
5 129 153.7 6.050 | 166.7 6.563 | 139.3 5483 | 141.30 5.563 | 142.88 5.625 | 146.05 5.750
6 155 1829 7.200 | 193.7 7.625 | 166.2 6.545 | 168.28 6.625 [ 170.18 6.700 | 173.84 6.844
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Table 15
Tightening torque
(See 6.2.1,8.17.2.1,8.27.2.1,8.28.2.2, 8.28.2.5,8.41.2.2and 8.41.2.5.)
Tightening torque
Trade size of FITTING Metric designator N-m (Ibf-in)

1/42 10 19.8 175

3/8 12 22.6° 200°

12 16 33.9 300

3/4 21 56.5 500

1 27 79.1 700

11/4 35 113 1000

141/2 41 136 1400

D 53 181 1400

24172 63 181 1400

3 78 181 1400

3{1/2 91 181 1400

4 103 1814 1400

5 129 181.0 1400

3 155 181.0 1600

@ Applies to FUEXIBLE CORD FITTINGS only.
b A 3/8 (12) trade-size FITTING for use with liquid-tight flexible metalconduit shall be tightened with a torque of 26.¢ N-m (235 Ibf-

in).

Table 16

Wall thickness of FITTINGS

(See Clauses 5.1.1.1and 5.1.2.2.)

Minimum wall thickness of unthreaded

parts Minimum thickness at bage of threads
Materia) of FITTINGS mm (in) mm (in)

Sheet steel or machine steel 0.63° 0.025° 0.63? 0.025°

0.50° 0.02°
Sheet alumint 078 0.031 Q78 0.031
Die-cast aluminum, die-cast zinc, 1.57 1/16 0.78 1/32
malleable iron, or powdered iron
and steel
Die-cast zinc — ribbed or otherwise 1.2 3/64 0.8 1/32
reinforced
Sand-cast aluminum, steel, 3.17 1/8 2.36° 3/32°
bronze, or castiron

1.57¢ 1/16¢

2 At the base of cut threads.

NOTE - Thickness at the base of threads shall be measured with a conical-nosed micrometer having points with a 0.4 mm (0.016
in) flat surface at the ends, and with the sides of the cone forming an angle of 60 degrees with the planes of the flat surfaces.

Table 16 Continued on Next Page
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Table 16 Continued

Minimum wall thickness of unthreaded
parts Minimum thickness at base of threads

Material of FITTINGS mm (in) mm (in)
b At the base of rolled threads.

¢ At the base of internal threads and at the base of external threads in FITTINGS of the 1 (27) and larger trade sizes.
9 At the base of external threads in FITTINGS of the 3/4 (21) and smaller trade sizes.

¢ A flexible-conduit or armored-cable CONNECTOR less than 0.63 mm (0.025 in) and not less than 0.4 mm (0.016 in) thick
complies when the CONNECTOR is manufactured from heat-treated steel with a Rockwell hardness on the C scale of 40 — 50.

Table 17
Thickness of zinc coating

(See Clause 5.1.3.1.)

Thickness of coating

Average® Minimuni

Type of FITTING and material mm (in) mm (in)

A FITTING parf, locknut, or clamp intended for
assembly insidg a box 0.0038 0:00015 0.0025 0.0001
Outside of a sheet-steel or a machined-steel
COUPLING, CONNECTOR, BUSHING, 0.0127 0.0005 0.0102 0.0004
reducing washgr, or CONDUIT LOCKNUT

Inside of a shegt-steel or machined-steel b b
FITTING

Malleable or cast-iron FITTINGS b b
Screws b b

@ The average thickness shall be determined by averaging at least three measurements. Each measurement shall b taken on a
different surfacg, when possible. When it is required to take multiple measurements on a single surface, they shall bp spaced
equally over that surface.

® The minimum|thickness ofjthe coating on these FITTINGS and components is not specified. Evidence of corrosion|protection
provided shall Be verified\by visual inspection.

Table 18
Temperature for conditioning polymeric materials

(See Clauses 5.2.2.1,7.5.1, 8.29.2.2, 8.29.3.2, and 8.33.3.2.)

Temperature rating of device Conditioning temperature

oc (°F) °C (°F)

90 194 112 234

105 221 128 262

150 302 173 343

200 392 225 437
NOTE — The conditioning temperature is the rated temperature of the polymeric material plus 15°C (27°F) plus 2 percent of the
rated temperature on the absolute scale.
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Table 19
Carton markings

(See 7.1.5,71.7,7.11.3,8.7.1,8.11.9.1, 8.11.9.2and 8.42.4.)

Item Condition of use or installation Carton marking?
1 For use in poured concrete Concrete-tight or Concrete-tight when taped
2 For use with unthreaded rigid or intermediate metal Unthreaded for___° conduit
conduit
3 For use with threaded rigid or intermediate metal Unthreaded for threaded ___° conduit
conduit
4 For liquid-tight applications Liquid-tight
5 Fpr use with steel (FE) EMT For EMT or EMT or Electrical Metallic Tubing
6 Fpr use with steel (FE) or aluminum (AL) EMT For (FE or STEEL or AL) EMT or Electrical Mgtallic Tubing
7 Fpr use in dry locations Dry locations
8 Fpr use in wet locations Wet locations
9 Fpr use in wet locations only with a separate gasket In wet locations, use _._9 between box and HITTING
installed between the box and FITTING
10 Fpr use with specific type of rigid nonmetallic conduit | For ___ °rigid nonmetallic conduit
apove or below ground
11 Fpr use in COUPLING cable and/or conduit to For __ ° and)rigid metal conduit, IMC®, and MT or
dffferent raceway systems Electrical/Metallic Tubing
Complete Abbreviated
12 Fpr use with all types of FMC (flexible metal conduit) For FMC FMC
13 Fpr use with steel (FE) or aluminum (AL) FMC only For FE FMC FEFMC
For STEEL FMC STEELFMC
For AL FMC ALFMC
For ALUM FMC ALUMFMC
For ALUMINUM FMC ALUMINUMAMC
14 Fpr use with reduced-wall FMC only For RWFMC RWFMC
15 Fpr use with reduced-walksteel (FE) or aluminum For FE RWFMC FERWFMC
(AL) FMC only
For STEEL RWFMC STEELRWFNIC
For AL RWFMC ALRWFMC
For ALUM RWFMC ALUMRWFMC
For ALUMINUM RWFMC ALUMINUMRWFMC
16 Deleted
17 Deleted
18 For use with ‘Heavy Duty’ or ‘HD’ marked liquid-tight For use with ‘Heavy Duty’ or ‘HD’ marked liquid-tight flexible
(Canada | flexible metal conduit metal conduit
Only)
19 A FITTING provided with a LOCKNUT and also "For securement to (an "Secure to (an enclosure

intended for securement to boxes with threaded
entries or fittings with internal female threads (e.g.,
HUBS, conduit bodies, couplings)

enclosure with threaded
knockouts), (an enclosure
with removable knockouts),
or (fittings with internal
female threads (e.g. HUBS,
conduit bodies, couplings)’
with thread type _ 9 or
with equivalent wording.

with threaded knockouts)
(an enclosure with
removable knockouts), or
(fittings with internal female
threads (e.g. HUBS, conduit
bodies, couplings) with
thread type _ 9 or with
equivalent wording.

Table 19 Continued on Next Page



https://ulnorm.com/api/?name=UL 514B 2024.pdf

102 NMX-J-017-ANCE ¢ CSA C22.2 No. 18.3-12 ¢« UL 514B MARCH 28, 2024

Table 19 Continued

Item Condition of use or installation Carton marking®

& The carton marking specified above shall be prefixed by “Intended for” instead of “For” or shall use the word “only.”

® Blank to be filled in with "rigid," "intermediate," or a combination of the two, followed by the material type — FE (or STEEL ) or AL
(or ALUM or ALUMINUM).

¢ Blank to be filled in with the use of the intended type of conduit, such as "PVC underground," as required or applicable.

4 Blank to be filled in with specific identification of the component to be used, including the part number, to identify the gasket, seal
or similar component that must be installed to provide a rain-tight connection.

¢ Blank to be filled in with specific identification of the cable or conduit to be used, such as NM, NMD90, NMSC, AC, MC, or FMC.

fBlank to be filled in with specific type of product with threaded inlet fitting has been evaluated to assembile to.

9 Blank to be filled in with specific identification of the thread type the fitting has been evaluated with, such as Straight, Tapered
MPS, NPT or Metric.

In Canada, IM{ is not recognized.
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Table 20
Thickness of zinc coatings

(See Clause 8.5.10.)

Temperature, degrees

°C (°F) Thickness factors
211 70 0.980
21.7 71 0.990
22.2 72 1.000
22.8 73 1.010
23.3 74 1.015
23.9 75 1025
24.4 76 1.033
25.0 77 1.042
25.6 78 1.050
26.1 79 1.060
26.7 80 1.070
27.2 81 1.080
27.8 82 1.085
28.3 83 1.095
28.9 84 1.100
29.4 85 1.110
30.0 86 1.120
30.6 87 1.130
31.1 88 1.141
31.7 89 1.150
32.2 90 1.160



https://ulnorm.com/api/?name=UL 514B 2024.pdf

104 NMX-J-017-ANCE ¢ CSA C22.2 No. 18.3-12 ¢ UL 514B MARCH 28, 2024
Table 21
Test currents and times
(See Clauses 8.10.1.1, 8.10.1.4, 8.10.1.5, 8.10.3.1, 8.10.3.2, 8.10.6.1, 8.10.6.2 and 8.31.7.1.)
Minimum size of copper
leads used to connect
Conduit or Largest ungroundead neutral sample assembly to current
knockout Metric conductor Test time, Current, souree
trade size designator AWG mm? seconds amperes AWG mm?
- - 14 2.1 4 300 14 2.1
3/8 12 12 3.3 4 470 12 3.3
- - 10 5.3 4 750 10 5.3
1/2 16 8 8.4 4 1180 8 8.4
3/4,1 21,27 6 13.3 6 1530 6 13.3
1-1/4,1-172 35, 41 4 21.2 6 2450 4 21.2
- - 3 26.7 6 3100 3 26.7
2 53 2 33.6 6 3900 2 33.6
2-1/2 63 1 42.4 6 4900 1 42.4
3,3-1/2,4 78,91,103 1/0 53.5 9 5050 1/0 53.5
5,6 129, 155 3/0 + 85.0 + 9 8030 3/0 85.0

@ When applyin|

b the requirement in Clauses 8.15.6.1 and 8.22.9.1, this columin represents the largest ungrounded gonductor.

Table 22
Tightening,torque value

(See Clause 8.10.1.3.)

Tightening torque

Screw or bolt size N-m Ib-ft
No. 8 2 1.5
No. 10 3 2.0
1/4 in or less 8 6
5/16in 15 1
3/8in 26 19
716 in 41 30
1/2in 54 40
9/16, 5/8 in, or larger 75 55
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Table 23
Plug gauge diameters
(See 8.11.2.1.)
Trade size of electrical Metric designator Diameter of plug gauge
metallic tubing mm? (in)?
3/8 12 10.64 0.419
12 16 13.44 0.529
3/4 21 17.78 0.700
1 27 22.66 0.892
1{1/4 35 29.79 1173
141/2 41 34.77 1.369
P 53 44.63 1.957
24172 63 58.95 2.321
3 78 7247 2.853
3q1/2 91 82.78 3.269
A 103 93.57 3.684
5 129 11600 4.5367
3 155 138.93 5470
@ Tolerance, +(.03 mm (x0.001 in)
Table 24
Bending load and pull force for THREADLESS FITTINGS
(See8.11.5.2and 8.11.7.1.)
Pull force for EMT, IMC, or
Bending load rigid ¢onduit
Trade size df Metric EMT IMC and rigid conduit
FITTING designator kg (Ib) kg (Ib) N (Ibf)
3/8 12 6.7 15 13.3 30 890 200
12 16 8.9 20 26.7 60 1334 300
3/4 21 15.6 35 35.6 80 2002 450
1 27 22,7 50 53.4 120 2668 600
1-1/4 35 33.3 75 71.2 160 3114 700
1-1/2 41 37.8 85 71.2 160 3559 800
2 53 48.9 110 71.2 160 4450 1000
2-1/2 63 48.9 110 71.2 160 4450 1000
3 78 48.9 110 71.2 160 4450 1000
3-1/2 91 48.9 110 71.2 160 4450 1000
4 103 48.9 110 71.2 160 4450 1000
5 129 48.9 110 71.2 160 4450 1000
6 155 48.9 110 71.2 160 4450 1000
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Table 25
Bending load

(See Clause 8.13.3.3.)

Size of stud Load
mm (in) kg (Ib)
3.2 1/8 9.07 20
6.4 and larger 1/4 and larger 13.61 30
raple 26

Tightening torque

(See Clause 8.13.3.5.)

Size of stud Torque
mm (in) N-m (Ibf{in)
3)2 1/8 22.6 200
6.4 and larger 1/4 and larger 45.2 400
Table 27
Pull force

(See Clauses 8.14.4.1,8.15.4.1,8.17.4.1,8.19.3.1, 8.22.4.1, 8.23.4.1, and 8.33.2.2.)

Force
Trade size pf FITTING Metric designator N (1bf)
112 16 333 7
34 21 444 100
27 556 125
1-1/4to0 4 35t0 103 667 150
Table 28
Test sequence for flexible metallic tubing FITTINGS
(See Clause 818.1.2)
Test sequence Test sequence
A B
| Assembly (8.18.2.1) | | Assembly (8.18.2.1) |
| Resistance (8.18.3.1) | | Resistance (8.18.3.1) |
| Flexing (8.18.4.1) | | Pull (8.18.5.1) |
| Repeated Resistance (8.18.6.1) | | Repeated Resistance (8.18.6.1) |
NOTE — Numbers in parentheses are the numbers of the requirements.
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Table 29
Bending radius for flexible metallic tubing

(See Clause 8.18.4.2.)

Radius
Trade size of tubing Metric designator mm (in)
3/8 12 254.0 10
12 16 317.5 12-1/2
3/4 21 443.5 17-1/2
Table 30
Load for crushing test on FITTINGS
(See Clauses 8.21.1.1 and 8.21.7.5.)
Trade size of Eonduit socket Metric designator Load, N per linear mm Load, Ib ppr linear in

12 16 29.2 16p.7

3/4 21 292 16p.7

1 27 29,2 16p.7

1{1/4 35 29.2 16p.7

141/2 41 21.9 12p.0

D 53 20.4 11B.7

2{1/2 63 29.2 16p.7

3 78 29.2 16p.7

3q1/2 91 29.2 16p.7

" 103 26.3 150.0

5 129 24.8 140.7

3 155 248 140.7

Table 31
Bending load and pull force
(See Clauses 8.21.1.1, 8.21.8.5, and 8.21.9.1.)

Bending foad Puitforce
Trade size of FITTING Metric designator kg (Ib) N (Ibf)
12 16 9.07 20 1334 300
3/4 21 15.88 35 2002 450
1 27 22.68 50 2669 600
1-1/4 35 34.02 75 3114 700
1-1/2 41 38.56 85 3559 800
2 53 49.89 110 4448 1000
2-1/2 63 49.89 110 4448 1000
3 78 49.89 110 4448 1000

Table 31 Continued on Next Page
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Table 31 Continued

Bending load Pull force
Trade size of FITTING Metric designator kg (Ib) N (Ibf)
3-1/2 91 49.89 110 4448 1000
4 103 49.89 110 4448 1000
5 129 49.89 110 4448 1000
6 155 49.89 110 4448 1000
Tahle 32

Tightening torque for a metal-clad cable FITTING employing a gland

(See Clauses 8.22.1.1 and 8.22.2.2))

Tightening.torque
Trade size bf FITTING Metric designator N-m (Ibf{in)
142 16 33.9 300
34 21 56.5 500
Larger than 3/4 Larger than 21 79.1 700
Table 33

Oven temperature

(See 8.284.3'and 8.41.4.3.)

Temperature rating of cable Oven temperature £1°C (+2°F)
°C (°F) °C (°K)
6p 140 100 21R
3 167 121 250
P 194 136 277

Table 34
Test potentials
(See Clause 8.28.7.2.)
Size of conductor
AWG or Kcmil mm? Test potential, volts (rms)

14-10 0.82-5.3 1500
8-2 8.4-33.6 2000
1-4/0 42.4-107.2 2500
250 - 500 110 - 253 3000
550 — 1000 254 - 506 3500
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Table 35
Vertical drop distance for impact test

(See Clause 8.30.4.2.)

Vertical distance of weight above FITTING

Top of cover Side of cover
Trade size of
FITTING Metric designator mm (ft) mm (ft)
172, 3/4,1 16, 21, 27 910 3 610 2

1-1/4,1-1/2,2 -4 35,41,53-103 910 3 910 3
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Table 36
EXPANSION, EXPANSION-DEFLECTION , or DEFLECTION FITTING test program

(See Clause 8.31.1.1.)

EXPANSION FITTINGS DEFLECTION, EXPANSION-
DEFLECTION FITTINGS
Asslembly Asslembly
(Clauses 8.31.2.1 and 8.31.2.2%) (Clauses 8.31.2.1 and
8.31.2.2%)
All FITTING types All FITTING types
All sets All sets
Resistance Resistance
(Clause 8.31.3.1) (Clause’8.31.3.1)
All FITTING types® All FITTING types®
All sets All sets
Reciprocations Deflections
(Clauses 8.31.4.2 and 8.31.4.5if (Clauses 8.31.9.2 and 8.31.9.5
needed) if needed)
All FITTING types All FITTING types
All sets All sets
Corrosior] resistance® Wet locations Fault cyrrent
(Clause $.31.6.1 and (Clause 8.31.5.1) (Clause 8§31.7.1)
8.91.6.2)
All FITTING types Outdoor FITTINGS All FITTING types
1 set 1 set 1 sqt
@ Numbers in pgrentheses aresnumbers of requirements.
b Test to be performed onaset of FITTINGS that are assembled to zinc-coated ferrous-metal conduit.
° The resistancg test isnot required on EXPANSION, EXPANSION-DEFLECTION, or DEFLECTION FITTINGS having an integral
internal bonding jumper or where intended for use with an external bonding jumper that is installed at the time of insfallation. See
Clauses 7.17.1land-8.31.4.1.
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Table 37

Dimension of zinc-coated ferrous-metal conduit for assembly

(See Clause 8.31.2.2))

Outside diameter?

Trade size of conduit Metric designator mm (in)
12 16 21.3 0.840
3/4 21 26.7 1.050
1 27 334 1.315
1-1/4 35 42.2 1.660
141/2 41 48.3 17900
D 53 60.3 2.375
2{1/2 63 73.0 2.875
3 78 88.9 3.500
3q1/2 91 101.6 4.900
A 103 114.3 4.500
5 129 141.3 5.463
3 155 1683 6.625

@ Tolerances afe plus 0.508 mm (0.020 in), minus 0.000 mm (0.000 in).
Table 38
Mandreldiameter
(See-Clause 8.33.3.1.)
Overall diameter of grip Diameter of mandrel

mm (in) mm (ip)
0-|7.62 0-0.300 31.75 1.250
7.65F9.53 0.301-0.375 38.10 1.300
9.55+110.80 0.376 —0.425 44 .45 1.150
10.82}-12.70 0.426 — 0.500 50.80 2.000
12.73113.97 0.501 -0.550 57.15 2.250
14.00} 15.88 0.551-0.625 63.50 2.500
15.90 | 19:05 0.626 —0.750 76.20 3.000
19.08 —21.59 0.751-0.850 88.90 3.500
21.62-24.13 0.851-0.950 101.60 4.000
24.16 — 26.67 0.951 -1.050 114.30 4.500
26.70-31.75 1.051-1.250 127.00 5.000
31.78-38.10 1.251 -1.500 152.40 6.000
38.13-44.45 1.501 -1.750 177.80 7.000
44.48 - 50.80 1.751 - 2.000 203.20 8.000
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