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Preface

This is the harmonized ANCE, CSA Group, and UL standard for Liquid-Tight Flexible Nonmetallic Conduit.
It is the first edition of NMX-J-764-ANCE, the third edition of CSA C22.2 No. 227.2.1 and the sixth edition
of UL 1660. This edition of CSA C22.2 No. 227.2.1, supersedes the previous editions published in 1993
and 2014. This edition of UL 1660 supersedes the previous edition published on 2014.

This harmonized standard was prepared by the Association of Standardization and Certification, (ANCE),
CSA Group and Underwriters Laboratories Inc. (UL). The efforts and support of the Technical
Harmonization Committee 23A LFNC Working Group, of the Council on the Harmonization of
Electrotechnical Standards of the Nations of the Americas (CANENA), are gratefully acknowledged.

This standarJi is considered suitable for use for conformity assessment within the stated
standard.

scope of the

The present

Mexican standard was developed by the CT 23 Electrical Accessories (Wiring [

the Comité dé Normalizacion de la Asociacion de Normalizacion y Certificacion, ‘A.C., CONA

collaboration

This standar
Fittings unde

Steering Cor
Technical Co

This standar

National Star

Application

Where referg

considered a

of the electrical manufacturers and users.
I was reviewed by the CSA Subcommittee on ICCMOt=-Nonmetallic Conduit
the jurisdiction of the CSA Technical Committee on Wiring Products and the (
hmittee on Requirements for Electrical Safety, and/has been formally app
mmittee.

I has been developed in compliance with (Standards Council of Canada req
dards of Canada. It has been published<as a National Standard of Canada by

bf Standard

minimum quantity.

Note: t\lthough the intended primary application of this standard is stated in its scope, it is impor
it rempins the responsibility of the users of the standard to judge its suitability for their particul
Level of harmonization

This standard

This standarq

uses the)lEC format but is not based on, nor is it considered equivalent to, an

is\published as an equivalent standard for ANCE, CSA Group and UL.

Devices) from
NCE, with the

, Tubing and
USA Strategic
roved by the

Lirements for
CSA Group.

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

ant to note that
r purpose.

EC standard.

An equivalent standard is a standard that is substantially the same in technical content, except 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
The THSC determined the safe use of electrical liquid-tight flexible conduit and fittings is dependent on

the design and performance of the conduit and cable systems with which they are intended to be installed.
Significant investigation is required to assess safety and system compatibility issues that may lead to
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harmonization of traditional North American electrical conduit and cable fittings with those presently
addressed in the known |IEC standards. The THSC agreed such future investigation might be facilitated
by completion of harmonization of the North American standards for electrical liquid-tight flexible conduit
and fittings.

Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural
rules of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.
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Liquid-Ti

1 Scope

ght Flexible Nonmetallic Conduit

1.1 These requirements cover liquid-tight flexible nonmetallic conduit in the 3/8 — 4 (12 — 103) trade sizes
of Type LFNC-A (Layered), Type LFNC-B (Integral), and Type LFNC-C (Corrugated) constructions. The
conduit is intended for installation in accordance with the National Electrical Code (NEC), the CE Code,
Part 1, and the Mexican Electrical Code, NOM-001-SEDE. The values in parentheses are metric trade
designators of conduit.

1.2 Conduit covered by this Standard is intended for use in wet, dry, or oily locations at a maximum of

60°C (140°F)

1.3 Fittings
NMX-J-017-A

2 Definition$

2.1 For the

LIQUID-TIGH
vapors, mach
is intended tg

TYPE LFNCH
together with

TYPE LFNCH
within the co

TYPE LFNCH
integral reinfq

3 General
3.1 Referen

3.1.1 Where
editions and

[ uTiess otherwise Tarked. (See-Section 6;)

for liquid-tight flexible nonmetallic conduit are covered in UL 514B, CSA'C22.2
NCE.

urposes of this Standard the following definitions apply.
ine oils and other liquids, and solids, and can be bentby hand without other as
flex throughout its life.

A (Layered) — A liquid-tight conduit with a @mooth seamless inner core and
one or more reinforcement layers between the core and cover.

B (Integral) — A liquid-tight conduitiwith a smooth inner surface with integral
pduit wall.

C (Corrugated) — A liquid-tight conduit with corrugated internal and external su
rcement within the conduit wall.

te publications

referencé)is made to any Standards, such reference shall be considered to refq
revisions thereto available at the time of printing, unless otherwise specified.

ANCE Standaréds

P No. 18.3, or

T FLEXIBLE NONMETALLIC CONDUIT — A conduit that is resistant to the ingress of

sistance, and

rover bonded

einforcement

faces without

r to the latest

NMX-E-208-CNCP
Plastics industry — Determination of characteristics of plastic conduit under external loads using parallel
plates — Test method

NMX-E-029-CNCP
Plastics industry — Impact resistance for conduit and fittings — Test method

NMX-J-017-ANCE
Fittings for Cables and Tubing — Specifications and Test Methods
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NMX-J-178-ANCE
Wires and Cables — Ultimate Strength and Elongation of Insulation, Semiconducting Shields and Jackets
of Electrical Conductors — Test Method

NMX-J-417-ANCE
Wires and Cables — Convection Laboratory Ovens for Evaluation of Electrical Insulation — Specifications
and Test Methods

NMX-J-553-ANCE
Wires and Cables — Weather Resistance of Insulation or Jacket of Electrical Conductors — Test Method

NMX-J-565-3-ANCE
Safety Requfrements — Flammability of Plastic Materials for Parts in Devices and Equipment — Test
Methods

NOM-001-SHDE
Standard for [Electrical Installations

CSA Group Btandards

Note: For produfts intended for use in Canada, general requirements are given in CAN/CSA-C22.2 No. 0.

Cc22.1
CE Code, Part |

C22.2-No. 0
General Reqyirements — Canadian Electrical Code, Part Il

CAN/CSA-C32.2 No. 0.17
Evaluation ol Properties of Polymeric Materials

C22.2 No.18{3
Conduit, Tubfng, and Cable Fittings

C22.2 No. 211.0
General Reqlirements and Methods of Testing for Nonmetallic Conduit

UL Standards

UL 94
Tests for Flapnmability of Plastic Materials for Parts in Devices and Appliances

UL 514B
Conduit, Tubing, and Cable Fittings

ANSI/NFPA Standards

ANSI/NFPA 70
National Electrical Code (NEC)
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ASTM Standards

ASTM D412

Standard Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic Elastomers

— Tension

ASTM D2412
Standard Test Method for Determination of External Loading Characteristics of Plastic Pipe by
Parallel-Plate Loading

ASTM D2444
Standard Test Method for Determination of the Impact Resistance of Thermoplastic Pipe and Fittings by

Means of a

ASTM D5025
Standard Sp{

ASTM D5207
Standard Pr3
Burning Test|

ASTM D5423
Standard Sp{

ASTM G155
Standard Prg

3.2 Units of

3.2.1 The va
information p

4 Construct|
4.1 General

4.1.1 Condu
indentations
roughness, o
The length of
with a markin

up (Falling Weight)

beification for Laboratory Burner Used for Small-Scale Burning Testscen "Plasti

ctice for Confirmation of 20-mm (50-W) and 125-mm (500-W/). Test Flames fo
5 on Plastic Materials

peification for Forced-Convection Laboratory Oven% for Evaluation of Electrical,

ctice for Operating Xenon Arc Light Apparatius for Exposure of Nonmetallic M
measurement

lues given in SI (metric) unitsCshall be normative. Any other values given
urposes only.

on

t shall be essentially circular in cross-section. The inside surface of conduit S
(normal c¢onvolutions or corrugations shall not be considered indentations)
[ other features that could damage or impede wires and cables being pulled int
finished conduit is not specified. Spliced lengths of Type LFNC-B conduit sha
g.on*the package. See 6.2.1(g).

c Materials

r Small-Scale

Insulation

hterials

shall be for

hall not have

projections,
b the conduit.
| be provided
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4.2 Materials

4.2.1 Conduit shall be made entirely of nonmetallic materials. Each material used in conduit shall be
compatible with all of the other materials used in the conduit and with any conductors or cable intended
to be pulled into the conduit.

4.3 Dimens

4.3.1 Type L

ions

FNC-A conduit

4.3.1.1 The inside and outside diameters of finished Type LFNC-A conduit shall comply with Table 1.

4.3.1.2 Com
determined b

4.3.1.3 The
LFNC-A cong
not specified

4.3.1.4 The
specimen of 1
the finished
peeling or cu
longitudinal g
irregularities
thinnest porti
the length of
The smallest

4.3.2 Type L
4.3.2.1 The |

4.3.2.2 Com
determined b

4.3.2.3 The minimum thickness at any point of the flexible lining or jacket of Type LFNC-B

not be less t

bliance of Type LFNC-A conduit with the minimum and maximum inside diam
y means of the go and no-go limit gauges specified in Figure 1 and Tablen:

bverage thickness and the minimum thickness at any point of the separate |3
uit shall not be less than indicated in Table 2. The thicknesses of-Type LFNC-

bverage thickness of the separate jacket shall be determined from measur
he jacket that is at least 13 mm (1/2 in) wide, at least 125 mm (5 in) long, and
Type LFNC-A conduit by cutting the conduit throught one wall longitudinally,
ting and buffing the separate lining away and ther)removing the fibrous reinfo
ut shall be clean and straight. The jacket shalkbe split, skived, or buffed t
left on its inside surface by the reinforcement. The specimen selected sha
bn of the jacket as determined visually. Fiveédeadings shall be taken at differen
he specimen. The average of these measurements shall be taken as the avera
of these measurements shall be takentas the minimum thickness at any point

FNC-B conduit
nside and outside diameters-of finished Type LFNC-B conduit shall comply wi
bliance of Type LFNC-B conduit with the minimum and maximum inside diam

y means of the go~and no-go limit gauges specified in Figure 1 and Table 3.

han indicated in Table 4 when measured on the finished conduit between the

formed by th
specified. T

shall be takep-as, the minimum thickness at any point.

;

rigid reinforcement. The flexible jacket or lining shall be reinforced, but this th
smallest of at least three measurements made around the circumference d

bters shall be

icket of Type
A conduit are

ements on a
repared from
followed by
rcement. The
b remove the
| include the
points along
ge thickness.

h Table 3.

bters shall be

conduit shall
convolutions
ckness is not
f the conduit
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4.3.3 Type LFNC-C conduit

4.3.3.1 The minimum inside diameter of finished Type LFNC-C conduit shall comply with Table 5. Other
dimensions are not specified.

5 Tests
5.1 General
5.1.1 All conduit specimens shall be conditioned for not less than 24 hours at 23 +2°C (73 +4°F) and 50

5% relative humidity before being tested under the same conditions, unless otherwise specified in this
Standard.

5.2 Vertical fflame test

5.2.1 A speg
between app

men of the finished conduit shall be subjected to five 15-s applications 6f flanpe, the period
ications being 15 s. The specimen shall not be acceptable if it:

a) Cantinues to flame longer than 10 s, following the fifth application,of the flame; ¢

—

b) Sh
the fi
brow

een, or after
ers and

ows more than 25% of the indicator flag burned away, of_tharred during, betw
Ve applications of the flame. Soot that can be remoyed with a cloth or the fing
N scorching shall be ignored; or

c) En
burngr, wedge, or floor of the enclosure. Flameléss charring of the cotton shall be i

nits flaming or glowing particles or flaming dreps at any time that ignite the cofton on the
gnored.

5VA or 5VB
o. 0.17, or
bd as 5VA or

The conduit meed not be subjected to this test when'it is made of a material that is classeq
(small scal¢ flame test rating), in accordance with UL 94, CAN/CSA-C22.2 N
NMX-J-565-3-ANCE, and constructed of at.least the same thickness as the material class
5VB.

5.2.2 This tept shall be performed onwuhaged specimens in a 3-sided metal enclosure in an
or cabinet. The metal enclosure shall-be 305 mm (12 in) wide, 355 mm (14 in) deep, 610 mn
and the top anpd front shall be ppen. A 457-mm (18 in) specimen cut from a length of finished
be secured with its longitudinal’ axis vertical in the center of the enclosure. A flat, horiz

exhaust hood
h (25 in) high,
conduit shall
bntal layer of

untreated suigical cotton 6.~ 25 mm (1/4 — 1 in) thick shall cover the floor of the enclosufe. The upper

surface of the¢ cotton shallbe 229 — 241 mm (9 — 9-1/2 in) below point B, which is the poin

at which the

tip of the blu

inner, cone of the test flame touches the specimen (shown in Figure 2).

5.2.3 A burngr conforming to ASTM D5025 or NMX-J- 565 3-ANCE having a bore of 9.5 0.3 mm and a
length of 100= an equivalent
which meets the calibration of ASTM D5207 or NMX-J-565-3-ANCE shall be used. Whlle the barrel is
vertical and the burner is well away from the specimen, the overall height of the flame shall be adjusted
to approximately 100 — 125 mm (4 — 5 in). The blue inner cone shall be 38 mm (1-1/2 in) high and the
temperature at its tip shall be 816°C (1500°F) or higher as measured using a chromel-alumel
(nickel-chromium and nickel-manganese-aluminum) thermocouple. Without disturbing the adjustments for
the height of the flame, the valve supplying gas to the burner flame and the separate valve supplying gas
to any pilot flame shall be closed.
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5.2.4 A wedge (dimensions are specified in Figure 3) to which the base of the burner can be secured shall
be provided for tilting the barrel 20° from the vertical while the longitudinal axis of the barrel remains in a
vertical plane. The burner shall be secured to the wedge and the assembly shall be placed in an
adjustable support jig. A layer of untreated surgical cotton 6 — 25 mm (1/4 — 1 in) thick shall be placed on
the wedge and around the base of the burner. The jig shall be adjusted toward one side or the other of
the enclosure to place the longitudinal axis of the barrel in the vertical plane that contains the longitudinal
axis of the specimen. The plane shall be parallel to the sides of the enclosure. The jig shall also be
adjusted toward the rear or front of the enclosure to position point A, which is the intersection of the
longitudinal axis of the barrel with the plane of the tip of the barrel, 38 mm (1-1/2 in) from point B at which
the extended longitudinal axis of the barrel meets the outer surface of the specimen. Point B is the point
at which the tip of the blue inner cone touches the center of the front of the specimen.

5.2.5 In the pbsence of a gas pilot Tight on the burner, the support for the burner and wédge shall be

arranged to gnable the burner to be quickly removed from and precisely returned to the pasi
in 5.2.4 withdut disturbing the layer of cotton on the floor of the enclosure or the cotten.on th
around the base of the burner.

5.2.6 A strip|of unreinforced 94-g/m? or 60-Ib kraft paper that is 0.13 mm (1/2in) wide, ap

mils or 0.1 m

thick, and is gummed on one side shall be used to make @n indicator flag. ]

shall be moistened just to facilitate adhesion. With the gum toward¢the’ specimen, the

wrapped aro
blue inner co
to provide a f
flag parallel

nd the specimen once with its lower edge 254 mm (10 (n) above B, the poin
he touches the specimen. The ends of the strip shall-b€ pasted together evenly
ag that projects 19 mm (3/4 in) from the specimen’toward the rear of the enclo
fo the sides of the enclosure (see Figure 2).~The lower clamp or other su

specimen shall be adjusted vertically to keep it from being<any closer than 76 mm (3 in) to

5.2.7 If the b
lit. If the burn
position awa
conducted ur
having drafts

5.2.8 Ifthe b
flame to the
15 s, and so
applications.
the gas flame
applications
reapplied to

urner has a gas pilot light, the valve supplying gas to the pilot shall be opened
er does not have a gas pilot light, thesburner shall be supported as indicated
y from the specimen and then lit.\This operation and the remainder of the

that affect the flame.

urner has a gas pilot light,the valve supplying gas to the burner shall be opene
bpecimen automatically: This valve shall be held open for 15 s, closed for 15
forth for a total ofAfive’ 15-s applications of the gas flame to the specimen, with
f the burner dgésnot have a gas pilot light, the burner shall be moved into pos
to the specimen, kept there for 15 s, removed for 15 s, and so forth for a tot
bf the gas flame to the specimen, with 15 s between applications. The gas f
the spécimen 15 s after the previous application, regardless of whether fl

specimen ¢

eases of its own accord within 15 s of the previous application.
5.2.9 The gi-mmmmmwmmmmm

on described
e wedge and

broximately 5
[he gumming
5trip shall be
at which the
and trimmed
sure, with the
pport for the
point B.

and the pilot
in5.26in a
test shall be

der a forced-draft exhaust hood or cabinet operating to remove smoke and fyimes, but not

d to apply the
5, opened for
15 s between
Sition to apply
| of five 15-s
ame shall be
aming of the

plied using a

regulator and meter for uniform gas flow or natural gas having a heat content of approximately 37 +1
MJ/m3 (993 +27 Btu/ftd).
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5.3 Flame test in cable trays — FT4 (OPTIONAL)

5.3.1 Conduit which is intended to be marked FT4 shall comply with the Vertical Flame Test (FT4)
Conduit or Tubing on Cable Tray in accordance with CSA C22.2 No. 211.0.

Note: The FT4 flame test is a National Building Code of Canada requirement in designated applications in
noncombustible construction buildings.

5.4 Cold imp

act

5.4.1 Ten 150-mm (6-in) specimens of conduit shall be conditioned at a temperature of minus 18 £1°C (0
+2°F) for a period of 4 hours. They shall then be subjected to an impact of 12.2 J (9 ft-Ib). The conduit

shall not havé cracks or separafion of convoluiions in more than two ouf of ten specimens wh

under norma
bending, stre

5.4.2 The im

a height of

NMX-E-029-(
the cold char

5.5 Resistar

5.5.1 The lo
diameter sha
of finished cd
plates having
the rate of 12
of its original

5.6 Tension

5.6.1 Finishg
trade size an
when tested
outside or ing
bending, stre

5.6.2 The ap
for exerting t
be provided

or corrected-to-normal vision. Damage to the conduit shall be determined with
ching, or pulling of the conduit.

pact test in 5.4.1 shall be performed using Tup B, having a 9-kg (20-Ib) mass

13.8 cm (5.4 in), in accordance with the method specified in AST
CNCP. The test shall be conducted inside the cold chamber ofwithin 15 s after
hber.

ce to deflection
ad required to deflect any specimen of the conduit to 50 percent of its o

| be at least as great as the value indicated inKTable 6. The center section of fi
nduit, a minimum of 380 mm (15 in) long,.Shall be deflected between two flat

value.

side surfaces of the conduit. Damage to the conduit shall be determined with
ching, or pulling of the conduit.

foree specified in 5.6.1. If a weight is used, a block and tackle or a differenti
lift'the specimen, clamps, and weight (see Figure 4).

rounded edges and measuring 150 mm*“(6 in) on each side, moving toward o
.5 £2.5 mm/min (1/2 £1/8 in/min) untikthe overall diameter of the conduit is rg

d conduit shall be capable of withstanding an axial tension of 890 N (200 Ibf) fq
d 1334 N (300 Ibf) for 1/2 (16) trade size or larger for 60 s without opening up at any point
bs indicated in 5.6:2.= 5.6.6. There shall be no splits, cracks, tears, or other of

paratus,_shall consist of a pair of clamps or grips and a weight or a tensile tes

:

en examined
but excessive

dropped from
M D2444 or
removal from

iginal overall
e specimens
square steel
ne another at
duced to half

r the 3/8 (12)
enings in the

but excessive

ting machine
bl pulley shall

5.6.3 For a test using a weight and either a block and tackle or a differential pulley, the clamps shall be
made of hard wood. The two pieces comprising each clamp shall be fastened together by two bolts,
enabling the conduit to be clamped tightly between the jaws without being crushed (see Figure 5).
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5.6.4 For a test using a weight and either a block and tackle or a differential pulley, a 1.1-m (44-in)
specimen of the conduit shall be fastened in the clamps so that its ends project about 50 mm (2 in) beyond
the edges of each clamp. The result is a specimen that is 0.9 m (36 in) long between the clamps, which
are then to be tightened to keep the specimen from slipping.

5.6.5 For a test using a testing machine, a 457-mm (18-in) specimen shall be gripped in the jaws of the
machine. If necessary to keep the jaws from crushing the specimen, round metal plugs shall be inserted
into the ends of the specimen. The jaws shall then be separated at a rate of 50 £5 mm/min (2.0 0.2
in/min) until the specimen is under tension by the force specified in 5.6.1. This level of tension shall be
maintained for 60 s and shall then be released at the same rate at which it was applied. For any
adjustment necessary for maintaining the tension during the 60 s, the jaws shall be separated at the rate
of 12.5 £3.0 mm/min (1/2 £1/8 in/min).

5.6.6 For a test using a weight and either a block and tackle or a differential pulley, the specimen shall
be suspendef by the upper clamp with a loop of rope passing over the hook of theyblock jand tackle or
differential pylley assembly, and a weight exerting the force as specified in 5.6.1 shall'be aftached to the
lower clamp.|The specimen shall hang vertically for its full length and at right angles to the faces of the
clamps. The |specimen, clamps, and weight shall then be raised gently so that-tension is applied to the
specimen as fevenly as possible. The total weight shall be applied within 3@'s,s0 that the weight clears the
floor and hangs freely in the air. The weight shall be kept from rotatings The weight shall be|supported by
the specimen for 60 s, and shall then be lowered to the floor, and)the weight and clamps shall be
removed.

5.7 Secureness forces

5.7.1 Three B80-mm (15-in) specimens of finished conduit shall withstand the pull desctibed in 5.7.2
without damgge to the conduit.

5.7.2 Each cpnduit specimen shall be assembled\to a separate fitting that is intended for the conduit and
shall then be|tested by a weight as shown inTable 7 between each fitting and the conduit fpr 5 min. The
conduit shall hot show any damage. Elongation or stretching of the conduit that is not permanent shall not
be considerefl damaged.

5.8 Cold flexibility

5.8.1 Three $pecimens of fihished conduit shall be tested using mandrels having diameter$ as specified
in Table 8. The temperatute-shall be minus 18 £1°C (0 £2°F). The specimens shall be conditioned in air,
pre-cooled to and circdlating at the indicated temperature for 4 hours before being tested injside the cold
chamber or within 15_seconds of removal from the cold chamber. Each specimen shall be Wwrapped 180°
around the applicable mandrel. Tension shall be applied to the specimen to cause it to confgrm closely to
the curved syrface’ of the mandrel.

5.8.2 After removal from the mandrel, there shall be no splits, cracks, tears, or other openings visible on
the outside or inside surfaces of any of the three conduit specimens using normal or corrected-to-normal
vision. Damage to the conduit shall be determined without excessive bending, stretching, or pulling of the
conduit.
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5.9 Deformation

5.9.1 Specimens of the jacket of Type LFNC-A or Type LFNC-C conduit or the flexible integral lining or
jacket of Type LFNC-B conduit shall not decrease more than 50 percent in thickness when subjected to
19.61 N (71 ozf) exerted by a flat surface 9.5 mm (3/8 in) in diameter while at a temperature of 121.0
+1.0°C (249.8 £1.8°F) for 60 min.

A separate specimen, manufactured from the same nonmetallic material as the Type LFNC-C conduit
jacket, shall be allowed to be used for this test.

5.9.2 A sample of the jacket 203 mm (8 in) long shall be removed from layered conduit made with or
without the reinforcement, or corrugated conduit, and shall be split, skived, or buffed to achieve a uniform

thickness. A
convolutions
sample shall
cross-section
(5/8 in) wide.

5.9.3 From t
The thicknes
a dead-weig}
The presser
instrument sH

5.9.4 The th
dead-weight
graduations ¢
causes the fq
19.73 N (71

5.9.5 With th
in a full-draf
specimen an
full draft. At t
loaded press|
specimen wh
at a tempera

5.9.6 At the
dial on the lo

Sample of the flexible integral Tining or jacket 203 mm (8 in) fong shall be cut
Df finished integral conduit or from the conduit specially made without the reinfo
be buffed to remove irregularities from each surface and to achieve @\unifo
. and width. The conduit shall be of a size large enough to provide acsample a

between the
rcement. The
rm thickness,
least 16 mm

e sample, a rectangular specimen 25 mm (1 in) long and 14mm (9/16 in) wide¢ shall be cut.

5 T4 of the specimen shall be measured to the nearest 0.01T“mm or 0.001 inch
t dial micrometer whose presser foot exerts 0.84 +0.02(N" (3.0 +£0.1 ozf) on t
foot shall have a flat face 9.5 +0.2 mm (0.375 +0.030 in) in diameter. The
all be at least 38 mm (1.5 in) in diameter and shall’be’parallel to the face of the

ckness T, at elevated temperature shall bécdetermined from measurement
Hial 2 micrometer having a presser foot 9.5&0.2 mm (0.375 £0.010 in) in diam
f 0.01 mm or 0.001 inch. The micrometer.shall be actuated by a weight of a
ot of the micrometer to press on a specimen positioned between the foot and
pZf).

by means of
he specimen.

anvil of the
presser foot.

h

5 made by a
eter and with
agnitude that

the anvil with

e weight in place on its spindlg, the dial micrometer shall be placed beside the fest specimen

circulating-air oven prehedted to a temperature of 121.0 £1.0°C (249.8

+1.8°F). The

 dial micrometer shall rerhain side by side in the oven for 60 min of prelimingry heating at

ne end of the 60 min, the specimen shall be placed on the anvil of the dial mig
er foot shall be gently brought to bear on the specimen and shall continue td
le the dial micrometer and specimen remain in the oven for an additional 60 m
ure of 121.0%1.0°C (249.8 +1.8°F).

end of, the second 60 min, the thickness T, of the specimen shall be read dirg
hded ficrometer and shall be recorded to the nearest 0.01 mm or 0.001 inch.

rometer. The
bear on the
in at full draft

betly from the

5.9.7 T, sha
flexible lining

ot e tesstham tatfof 17 forthejacketof Type tFNC-Aor Type tFNC-CTonduit or the

or jacket of Type LFNC-B conduit.
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5.10 Mechanical water absorption test

5.10.1 Specimens of the jacket of Type LFNC-A or Type LFNC-C conduit and specimens of the flexible
integral lining or jacket of Type LFNC-B conduit shall not absorb any more than 3.9 milligrams mass of
water per square centimeter (25.0 milligrams mass of water per square inch) of immersed surface during
immersion in tap water for 168 h at a temperature of 70.0 £1.0°C (158.0 +1.8°F).

A PVC or other material known to be non-hygroscopic need not be subjected to this test.
5.10.2 A sample of the jacket approximately 102 mm (4 in) long and 25 mm (1 in) wide shall be removed

from Type LFNC-A conduit made with or without the reinforcement or Type LFNC-C conduit and shall be
split, skived, or buffed to achieve a uniform thickness. A sample of the flexible Type LFNC-B conduit lining

or jacket of fipproximately the same length and at least half the width shall be cut from
convolutiong| of finished Type LFNC-B conduit or from the conduit specially made
reinforcement. The sample shall be buffed to remove irregularities from each surface_and
uniform thickhess, cross-section, and width [the conduit shall be of a size largesehough
sample at legst 16 mm (5/8 in) wide].

5.10.3 The specimens shall be cleaned of all foreign material by means of\a.cloth wet with
The specimens shall then be dried in a vacuum over calcium chloride ‘for 48 h at 70.0 4
+1.8°F) and $hall then be cooled to room temperature in a desiccatof,)Each specimen sha
to the nearegt 1 mg promptly after removal from the desiccator. Thi§ weight shall be desigr
5.10.4 The water bath shall consist of a vitreous-enameled-steel or glass vessel containing
shall be automatically controlled to maintain the water at 70:0'+1.0°C (158.0 £1.8°F). The v

between the
without the
to achieve a
to provide a

ethyl alcohol.
1.0°C (158.0
|l be weighed
ated as W;.

ap water and
bssel shall be

provided with a close-fitting sheet-metal cover plate of bfass or other nonferrous metal.
5.10.5 The specimens shall be totally immersed in-the water, and the cover plate shall be placed on the
immersion vegssel.

ecimens shall
temperature.
ining surface
Il be weighed
esignated as

5.10.6 The specimens shall remain in the.water for 168 h, after which the cover plate and sp
be removed from the vessel and transfetréd to a similar vessel filled with tap water at room
Each specimen shall be removed and shaken to dispose of loose water, and any rema
moisture shall be blotted off lightlyzwith a clean, lint-free, absorbent cloth. Each specimen sha
again to the pearest 1 mg within\3 min after removal from the water. This weight shall be ¢
W,

5.10.7 The {
(158.0 +£1.8°H
after removal

70.0 £1.0°C
mg promptly

pecimens_shall then be dried in a vacuum over calcium chloride for 48 h af
), cooled)to room temperature in a desiccator, and weighed to the nearest 1
fromithe desiccator. This weight shall be designated as Ws.

5.10.8 The irmmersed surface area i sqUare centimeters or square inches shatt-be determmir
of the following formula:

ed by means

S = 2(length x width) + 2T(length + width)

in which:

T is the thickness of the specimen, with all dimensions expressed in millimeters or inches.
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5.10.9 The amount of water (MWA) absorbed per square centimeter of immersed surface or per square
inch of immersed surface shall be determined by one of the following formulas, depending on whether W3

is less or gre

ater than W:
i = M2 - s it Wy is less than W,
A = s ; " , if W3 is greater than W,

in which:
Wy id
W, ig
W3 id
Sis
divid
5.11 Moistu

5.11.1 Folloy
finished cond

5.11.2 The ¢
Table 8. The
removed. Th

the ends profF

be removed

original weight of the specimen in milligrams mass;
weight of the specimen in milligrams mass after.immersion,
weight of the specimen in milligrams masé& after final drying, and

he total immersed surface of the specithen in square centimeters (square mill
bd by 100) or square inches.

‘e penetration

ving the test in 5.11.2, there shall not be any evidence of moisture within a
uit.

pecimen shall be‘bent into the shape of a U around a mandrel of the diamets
end of the conduit shall be taped or tied to hold it in the U shape and the ma
specimefnishall then be placed vertically in a tub or tank of water at room tem
cting 80 mm (2 in) out of the water. The specimen shall remain immersed for }
rom the water and examined.

imeters

specimen of

r indicated in
ndrel shall be
perature with
P8 d and then
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5.12 Weather resistance

5.12.1 Following the exposure specified in 5.12.2, the outer layer of a length of straight conduit shall not
show any cracks when wound one complete turn around a mandrel having a diameter as shown in Table
8. After removal from the mandrel, damage to the conduit shall be determined without excessive bending,
stretching, or pulling of the conduit.

Conduit that is not marked in accordance with 6.1.3(f) need not comply with this requirement.
5.12.2 The specimen shall be exposed for 1000 h to the xenon lamp in a weatherometer chamber, in

accordance with the procedure outlined in ASTM G155 or NMX-J-553-ANCE, each cycle consisting of 102
minutes of light and 18 minutes of light and water spray. The specimen shall be hung vertically in the drum

of the appargtus.”After this conditioning the specimen shall be subjected 10 a temperaiurg
+1°C (0 £2°H) for 1 h. The test shall be conducted inside the cold chamber or within 1578

from the col
5.13 Physic

5.13.1 The
LFNC-C cong
physical prog
evaluated on

For Type LFN
jacket, may H

5.13.2 Unag
of the flexiblé]
to the metho

5.13.3 For T
specimens sH
die-cut speci

specially mai

case, the sp
convolutions.
the 2 (53) tra

cut in the forfn of a helix-between the convolutions. See 5.14.7 4.

chamber.
| properties of separate jacket and of integral lining or jacket ¥Yequireme

Iltimate elongation and tensile strength of specimens of the jacket on Type LF
uit and of the flexible lining or jacket of Type LFNC-B conduit-shall comply with
erties of the separate lining of Type LFNC-A conduit arénot specified. That |

IC-C conduit, a separate specimen, manufactured from the same material as th
e used for this test.

bd and aged specimens of the separate jacket of Type LFNC-A or Type LFNC-
is described in 5.13.3 — 5.14.11.

ype LFNC-A conduit, with«or ‘without reinforcement, or Type LFNC-C co
all be prepared from the jackét taken from any size of the conduit. For Type LF]
mens shall be prepared\from the flexible lining or jacket taken either from any
e without the reinforcement or from the 2 (53) trade size of finished conduit
cimens shall be prepared from the flexible lining or jacket cut in helical strips
If Type LFNC+B ;conduit is not available in the special form without the reinfo
e size of finished conduit, strip specimens shall be prepared from the flexible li

of minus 18
after removal

ts
NC-A or Type

Table 9. The
ning shall be

the basis of the performance of the finished conduit-in_the tests described in this Standard.

e nonmetallic

C conduit and

integral lining or jacket of Type LFNC:B"conduit shall be tested with the apparatus according

hduit, die-cut
NC-B conduit,
size conduit
L In the latter
between the
rcement or in
hing or jacket
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5.14 Apparatus for conducting physical tests
5.14.1 Power-driven testing machine

5.14.1.1 Elongation and tensile-strength measurements shall be made on a power-driven machine
provided with a device that indicates the actual maximum load at which a specimen breaks. When a
machine of the spring-balance type is used, provision shall be made to keep the spring from recoiling. The
machine shall be adjusted to make the speed of the power-actuated grip 500 £25 mm/min (20 +1 in/min).
The applied tension as indicated by a dial or scale on the machine shall be accurate to 2 percent or less
of the value read, and a set of weights shall be provided for calibrating the machine. A method for

calibrating the machine is given in ASTM D412 or NMX-J-178-ANCE.

When agreedble 1o those concerned, the machine may be operated at a speed of 50 2.5

m per minute

that have the

0.002, -0.000

or 2 0.1 inch per minute.

5.14.2 Die-cyit specimens

5.14.2.1 Thel die (ASTM die C) for preparing die-cut specimens shall produce specimens

form and dirmensions shown in Figure 6. If the dimensions of the sample make use ¢f this shape
impractical, g die with a constricted portion width of 3.00 mm, +0.05, -0.00 mm (0.125 in +

in) (ASTM di¢ D) shall be used.

5.14.3 Specimen marker

5.14.3.1 Thelspecimen marker for die-cut and strip specimens shall consist of a stamp with

blades capalple of marking fine lines with ink on a specimen without damaging the jack

(benchmarks
and shall be
mark increag
reference to

5.14.4 Splitti
51441 Ap
a band knife
blade, thereb
which die-cut

a) Pr

b) Rq

shall be 25 mm (1 in) apart, shall be applied at right angles to the axis of t
centrally located on the center portiop;of the length of the specimen. Because
es while a specimen is being stretiched, measurement of elongation shall b
he center of each mark.

Ng or skiving machine

bwer-driven splitting or skiving machine shall consist of an adjustable upper p
or a rotary bell knife; and a power-driven feed roller that passes a sample ac
y separating or(slicing the sample into layers, without resulting in heating of the
specimens_are to be prepared. When used, this machine shall:

bduce.a_strip of the flexible material in a uniform thickness and

moye irregularities from samples of the flexible material that are a minimum o

parallel metal
et. The lines
he specimen,
he width of a
e made with

essure roller,
oss the knife
material from

f 0.76 mm

(30r

ftsythick:


https://ulnorm.com/api/?name=UL 1660 2019.pdf

JANUARY 30, 2019 NMX-J-764-ANCE ¢ CSA C22.2 NO. 227.2.1:19 ¢ UL 1660 19

5.14.5 Buffing machine

5.14.5.1 A power-driven buffing machine (grinding wheel) may be used for buffing irregularities from any
samples from which specimens are prepared. The abrasive wheel shall be of No. 36 grit [particle size of
0.486 mm (0.019 in)] and the diameter and rotary velocity of the wheel shall give the wheel a peripheral
speed of 20 — 25 m/s (4000 — 5000 ft/min). The machine shall be provided with a slow feed that removes
very little compound at each cut, thereby not overheating the material.

5.14.6 Apparatus for aging

5.14.6.1 The apparatus for the air-oven aging of specimens shall be as indicated for a Type Il oven in
ASTM D5423 or NMX-J-417-ANCE, and shall circulate the air within the aging chamber at high velocity.

A portion of
continuously
exhaust ports
The blower o
oven shall m

5.14.7 Prep
5.14.7.1 Spe

5.14.7.2 Te{

imperfectiong.

5.14.7.3 Wh
excessive he

be carried bg¢yond the point at which the unevenness just disappears. If it is necessary 1

thickness of
5.14.4) to the

the air may be re-circulated, buf a substantial amount of fresh air shall
to maintain an essentially normal oxygen content in the air surrounding the.sp
of the oven shall be adjusted to achieve 100 — 200 complete fresh-air‘\chan
I other means for circulating the air shall be located entirely outside the &ging ¢
hintain the specified temperature within 1.0°C (1.8°F).

bration of specimens for physical tests

cimens for the physical tests shall be taken from conduit as indicated in 5.13.
t specimens die-cut or otherwise prepared shalV not have any surface
bn required, buffing shall be done by means of a grinding machine (see 5.
hting of the material. When removing thetimpressions or other unevenness, bu

he sample for the preparation of test specimens, the material shall be split 0
required thickness. Alternatively; the flexible material shall be sliced nearly tg

thickness an
surface(s) sh

then finished by buffing. Inany case, the final split or skived surface(s) or th
Il be smooth. Each specimen shall be of a uniform thickness.

5.14.7.4 For|die-cut specimens, the material shall be cut into approximately 180-mm (7-in) s
such section|shall be split, skived, or buffed to remove any irregularities. A test specimen

cut from it

ith a die as described in 5.14.2. Strip specimens shall be 125 mm (5 in) Iq

be admitted
bcimens. The
jes per hour.
hamber. The

incisions or

14.5) without
ffing shall not
0 reduce the
r skived (see
the required
e final buffed

pctions. Each
shall then be
ng with their

opposite sidgs buffed or_ otherwise prepared, if necessary, to make them flat and parallel apd to result in

the same cr
with two line

s-section throughout the specimen length. Each die-cut or strip specimen sh
(benchmarks) 25 mm (1 in) apart as shown in Figure 6. The width of eg

hll be marked
ch specimen

between the fwo_benchmarks shall be checked.

ens, but if the
die is struck with a mallet, all points of the cutting edges of the die shall be in contact with the material
before the die is struck. The cutting shall be done on a smooth surface of material that cannot damage
the cutting edges of the die.
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5.14.7.6 The thickness of each die-cut and strip specimen shall be taken as the smallest of four
measurements to 0.01 mm or 0.001 inch made at 13 mm (1/2 in) intervals between the benchmarks on
the centerline of the specimen beginning 6 mm (1/4 in) from either mark. These measurements shall be
made with a dead-weight dial micrometer having a presser foot 6.4 £0.1 mm (0.250 £0.010 in) in diameter
and exerting a total force of 0.83 £0.03 N (3.0 £0.1 ozf) on the specimen, the load being applied by means
of a weight. The diameter of the presser foot shall coincide with the centerline of the specimen for each
measurement. If the results of measurements by this method are in doubt, referee measurements shall
be made by means of an optical device calibrated to read directly to at least 0.001 mm or 0.0001 inch.

5.14.8 Ultimate elongation and tensile strength

5.14.8.1 Ultimate-elongation and tensile-strength tests shall be conducted simultaneously, using
specimens tHat have not been previously subjected 10 any tesi. Each specimen shall_bg clamped in

position with |ooth of the 25 mm (1 in) benchmarks outside of and between the grips. Fhe
shall be adjusted to make the specimen taut but not under tension. Then, the grips shall be|
a rate of 500125 mm/min (20 £1 in/min) until the specimen is ruptured. During separation
between the penchmarks shall be observed continuously to help determine the distance at

rupture with gn accuracy of at least 2 mm (0.1 in). The distance at rupture shall.be recorded
elongation, in percent, shall be taken as 100 times the increase in distance between the
which originally were 25 mm (1 in) apart. The temperature of the ambient-air shall be recor

When agreedble to those concerned, the machine may be operated<at a speed of 50 £2.5 m
or 2 £0.1 inclpes per minute.

5.14.9 Accelgerated aging

5.14.9.1 All gplitting, skiving, buffing, and cutting operations shall be completed at least 30
die-cut or strip specimens are placed in the air oyen*for aging or are immersed in oil. Meaj
determining the cross-sectional area shall be_made after the 30-min recovery period ar
specimens are aged or are immersed in oily The benchmarks (see 5.14.3) for the det
elongation shall be placed on the specimens after the specimens are removed from the air

they were aged. For oil immersion, the tnarks shall be placed on the specimens before they

in oil.
5.14.9.2 Ungged specimens shall' be maintained at room temperature for not less than 3

being subjected to physical tests. Specimens subjected to air-oven aging shall be maintaing
h at room temperature follewing their removal from the oven and before being subjected tq

touch one another or the sides of the chamber. Specimens having widely different

movable grip
separated at
the distance
the instant of
The ultimate
benchmarks,
Hed.

m per minute

nin before the
surements for
d before the
brmination of
bven in which
are immersed

D min prior to
d for 16 — 96
the physical
oil, and shall
hysical tests.

be aged in the air oven shall be suspended vertically in such a manner that they cannot

broperties or

composition strattbeaged-imseparate overns:.

5.14.9.3 The oil-immersion vessel shall be of stainless-steel or glass, and of dimensions that make it
possible to suspend the die-cut or strip specimens vertically in the oil. The vessel shall be filled with the
specified oil and placed in a liquid bath having an automatic temperature control that maintains the
specimens at the specified temperature. The oil in the immersion vessel shall be heated to the specified
temperature before the specimens are immersed. The specimens shall be suspended vertically in the oil
and the vessel shall be covered.
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5.14.9.4 After rupture of a specimen, the maximum load in newtons or pounds-force shall be recorded
together with the original dimensions of the specimen for use in calculating the tensile strength. If a
specimen breaks within one of the jaws at a value below that specified as the minimum that is acceptable,
the test results for that specimen shall be disregarded and another specimen shall be tested, the results
from which shall be considered final. The overall result shall be the average for three specimens.

5.14.10 Calculation of area
5.14.10.1 The cross-sectional area of each specimen shall be determined by the equation:

A=WT

in which:

A is the cross-sectional area of the center portion of the specimen in square \millimgters or
squale inches;

W is|the width of the center portion of the specimen in millimeters_or inches; and
T is the thickness of the specimen in millimeters or inches.

5.14.11 Test|results

5.14.11.1 Thie tensile strength of a specimen shall be determined by the equation:

S=P/A

in which:
S is the tensile strength newtons-per'square centimeter or in pounds force per square inch;

P is the maximum load newtens or pounds-force; and

A is the cross-sectionaharea as indicated in 5.14.10.
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5.15 Durability of ink printing

5.15.1 Ink printing of the markings required in 6.1.3 shall be permitted if the printing on each of 12
specimens of the finished conduit remains legible after the tests specified in 5.15.2 — 5.15.5. Ink printing
of non-mandatory markings specified in 6.1.3 need not be tested.

5.15.2 Twelve 300-mm (12-in) straight specimens shall be cut from a sample length of finished conduit
bearing the required markings that are ink-printed legibly on the outer surface of the separate jacket or
the outer surface of the integral lining and jacket. The sample and specimens shall be handled as little as
possible and shall not be wiped, scraped, or otherwise cleaned in any way.

5.15.3 Three of the specimens of complete conduit shall be aged for 168 h in a full-draft circulating-air

oven operatifig at @ minimum temperature of 70.0°C (158.0°F) or as per the dry rating
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5.16 Direct burial stiffness

5.16.1 Conduit which is intended for direct burial use shall have a minimum pipe stiffness of 827 kPa (120
psi) at 10 percent deflection when determined in accordance with ASTM D2412 or NMX-E-208-CNCP.

6 Markings
6.1 Surface
6.1.1 The surface markings required in 6.1.3 shall be permanent. When used, ink printing shall comply

with the test described in 5.15.1 — 5.15.5. Raised lettering shall be allowed. Indent printing shall be
allowed on Type LFNC-A conduit if the thicknesses of the jacket are not reduced below the minimums

indicated in
flexible integ
requirements

6.1.2 The su
in), with lette

6.1.3 The ou
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without the
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il resistant

f) “SR*~“SurmRes*;or “Suntight Resistant“Tmay be marked o conduitwhose separate jacket or

integral

lining or jacket complies with the weather resistance test requirements in 5.

12.1 and

5.12.2. Conduit that complies but is not marked shall not be acceptable for use where exposed

to dir

ect rays of the sun.

In the United States, “Outdoor” may be additionally marked.

In Mexico, “para uso en exteriores” may be additionally marked.

g) Conduit may be marked “60°C wet”, although this is understood without the marking.
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h) Conduit may be marked “60°C oil res” or ”60°C oil resistant”, although this is understood
without the marking.

i) Finished conduit that complies with the Direct-Burial Stiffness Test, in 5.16, may be surface
marked “Direct Burial”, “Burial”, “Dir Burial”, or “"Dir Bur”.

j) Finished conduit that complies with the Flame Test in Cable Trays — FT4 per 5.3 may be
marked “FT4”.

6.2 Package

6.2.1 The following information shall be legibly marked on a tag or adhesive label affixed to the reel or
carton or prirfted or stenciled direcfly on the reel or carton.

a) All of the information required in 6.1.3.
b) The date of manufacture, or the dating period of manufacture. The dating period|shall not

excegd any three consecutive calendar months. The date or dating period may be abbreviated
or coded.

¢) "Eguipment grounding/bonding conductor required” or equivalent wording.

d) Fgr Type LFNC-A conduit, “Use fittings identified spgcifically for Type LFNC-A cpnduit” or
equivalent wording.

e) Fgr Type LFNC-B conduit, “Use fittings identified for Type LFNC-B conduit” or efjuivalent
word|ng.

f) Fof Type LFNC-C conduit, “Use with fittings only” where the fitting manufacturer’s
name or trademark is inserted in the dlank space.

g) Fgr Type LENC-B conduit spliced to make longer lengths, “Cut out the splices bgfore use” or
equivalent wording.
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Tables
Table 1
Inside and outside dimensions of Type LFNC-A conduit
(See 4.3.1.1 and 4.3.1.2)
Trade size Inside diameter, Outside diameter, Diameter Dg of | Diameter D,, of
(metric mm (in) mm (in) GO Gauge, NO-GO Gauge,
designator) Minimum Maximum* Minimum Maximum* mm (in)t mm (in)t
3/8 (12) 12.07 (0.475) 13.08 (0.515) 18.92 (0.745) 19.94 (0.785) 12.04 (0.474) 13.11 (0.516)
1/2 (16) 15.49 (0.610) 16.51 (0.650) 22.86 (0.900) 23.88 (0.940) 15.47 (0.609) 16.54 (0.651)
3/4 (21) 20.45 (0.805) 21.46 (0.845) 28.96 (1.140) 29.97 (1.180) 20.42 (0.804) 21.49 (0.846)
1(27) 25.91 (1.020) 27.05 (1.065) 35.56 (1.400) 36.83 (1.450) 25.88 (1.019) 27.08 (1.066)
1-1/4 (35) 34.54 (1.360) 35.69 (1.405) 45.47 (1.790) 46.61 (1.835) 34.52 (1.359) 35.71 (1.406)
1-1/4 (35) 34.54 (1.360) 35.69 (1.405) 45.47 (1.790) 46.61 (1.835) 34.52 (1359) 35.71 (1.406)
1-1/2 (41) 40.01 (1.575) 41.40 (1.630) 51.69 (2.035) 53.09 (2.090) 39.98((1\574) 41.43 (1.631)
2 (53) 51.69 (2.035) 53.09 (2.090) 65.91 (2.595) 67.31 (2.650) 5166-(2.034) 53.11 (2.091)
2-1/2 -4 (63 + a a a a a a
103)

2 To be developed.

* Other values pf maximum diameter are acceptable if the finished conduit is accommiodated as intended by all dcceptable
fittings as detefmined by investigation.
T Tolerances of £0.01 mm (0.0005 in) apply to Dgq and D,

Table 2
Thicknesses of jacket on Type LFNC-A conduit

(See 4.3.1.3'and 6.1.1)

Trade size (metric Minimum average thickness Minimum thickness at anly point
designatpr) mm (in) mm (in)
3/8, 1/2 (14, 16) 1.14 (0.045) 0.89 0.035)
3/4 (21) 1.27 (0.050) 0.89 0.035)
1(27) 1.27 (0.050) 0.89 0.035)
1-1/4 — 2 (39 — 53) 1.40 (0.055) 1.12 0.044)
2-1/2 — 4 (63]- 103) a a a a
@ To be developed.
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Table 3
Inside and outside dimensions of Type LFNC-B conduit
(See 4.3.2.1 and 4.3.2.2)
Trade size Inside diameter, Outside diameter, Diameter D4 of | Diameter D, of
(metric mm (in) mm (in) GO Gauge, NO-GO Gauge,
designator) Minimum Maximum* Minimum Maximum?* mm (in)} mm (in)t
3/8 (12) 12.29 (0.484) 12.80 (0.504) 17.53 (0.690) 18.03 (0.710) 12.27 (0.483) 12.83 (0.505)
1/2 (16) 15.80 (0.622) 16.31 (0.642) 20.83 (0.820) 21.34 (0.840) 15.77 (0.621) 16.33 (0.643)
3/4 (21) 20.83 (0.820) 21.34 (0.840) 26.16 (1.030) 26.67 (1.050) 20.80 (0.819) 21.36 (0.841)
1(27) 26.44 (1.041) 27.08 (1.066) 32.77 (1.290) 33.40 (1.315) 26.42 (1.040) 27.10 (1.067)
1-1/4 (35) 35.05 (1.380) 35.81 (1.410) 41.40 (1.630) 42.16 (1.660) 35.03 (1.379) 35.84 (1.411)
1-1/2 (41) 40.01 (1.575) 40.64 (1.600) 47.37 (1.865) 48.26 (1.900) 39.98 (1.574) 40.67 (1.601)
2 (53) 51.31 (2.020) 51.94 (2.045) | 59.44 (2.340) | 60.33 (2.375) 51.28 (2.019) 51.97 (2.046)
2-1/2 (63) 62.99 (2.480) 64.9 (2.555) 72.1 (2.840) 73.0 (2.875) 62.99 (2.480) 64.9 (2.555)
3 (78) 77.98 (3.070) 80.01 (3.150) 87.9 (3.460) 88.9 (3.500) 77.98((3,070) 80.01 (3.150)
3-1/2 (91) 88.90 (3.500) 89.92 (3.540) 100.6 (3.960) 101.6 (4.000) 88.90-(3.500) 89.92 (3.540)
4 (103) 101.60 (4.000) | 103.89 (4.090) | 113.3 (4.460) 114.3 (4.500) | 101.60 (4.000) 02.87 (4.050)

* Other values pf maximum diameter are acceptable if the finished conduit is accommodatedias intended by all gcceptable
fittings as detefmined by investigation.

T Tolerances of +0.01 mm (0.0005 in) apply to Dy and D,

Table 4
Wall thickness of flexible lining or jacket:on' Type LFNC-B conduit
(See 4.3.2.3 and 6:1.¥)

Trade size Minimum thickness at any point between
(Metric designators) convolutions
mm (in)

3/8 (12) 2.41 (0.095)
1/2 (16) 2.29 (0.090)
3/4 (21) 2.41 (0.095)
1(27) 2.54 (0.100)
1-1/4 (35) 2.67 (0.105)
1-1/2+(41) 3.18 (0.125)
2 (53) 3.18 (0.125)
2-1/2 (63) 3.18 (0.125)
3 (78) 3.18 (0.125)
3-1/2 (91) 3.18 (0.125)
4 (103) 3.18 (0.125)
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Table 5
Limits on inside diameters of Type LFNC-C conduit
(See 4.3.3.1)
Trade size Minimum inside diameter,
(Metric designator) mm (in)
3/8 (12) 12.07 (0.475)
1/2 (16) 15.49 (0.610)
3/4 (21) 20.45 (0.805)
1(27) 25.91 (1.020)
1-1/4 (35) 34.54 (1.360)
1-172 (41) 40.01 (1.575)
2 (53) 51.69 (2.035)
2-1/2 — 4 (63 — 103) a a
2 To be developed.
Table 6
Minimum deflection load for any specimen
(See 5.5.1)
Trade size (metric Type LFNC-A conduit, Type LFNC-B and LFNC-C|conduit,
designatpr) N (Ibf) N (Ibf)
3/8 (12 1112 (250) 2447 (550)
1/2 (16 1112 (250) 1779 (400)
3/4 (21) 1112 (250) 1334 (300)
1(27) 1112 (250) 1223 (275)
1-1/4 (3p) 1001 (225) 1001 (225)
1-1/2 (41) 1001 (225) 1001 (225)
2 (53) 1001 (225) 1001 (225)
2-1/2 (6B) a 1001 (225)
3 (78) a a 1001 (225)
3-1/2 (9f1) a a 792 (175)
4 (103 E a 792 (175)
@ To be developed.
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Table 7
Secureness forces
(See 5.7.2)
Trade size of fitting (metric Force,

designator) (1bf)
3/8 (12) 333 (75)
1/2 (16) 333 (75)
3/4 (21) 444 (100)
1(27) 556 (125)
1-1/4 — 4 (35 — 103) 667 (150)

Table 8

Mandrels

(See 5.8.1, 5.11.2, and 5.12.1)
Trade siz¢ (metric designator) Mandrel diameters,

mm (in)
3/8 (12) 102 (4.0)
1/2 (16) 165 (6.5)
3/4 (21) 216 (8.5)
1(27) 330 (13.0)
1-1/4 (35) 406 (16.0)
1-1/2 (41) 457 (18.0)
2 (53) 564 (22.2)
2-1/2 (63) 749:3 (29.5)
3 (78) 889,0 (35.0)
3-1/2 (91) 1016.0 (40.0)
4 (103) 1219.2 (48.0)

Table 9

Physical prgperties of jacket from/Type LFNC-A or Type LFNC-C conduit and of flexible lining or
jacket from Type LFNC-B conduit
(See 5.13.1 and 6.1.3)

Rating

Condition of specimens at
time of measurement

Minimum ultimate
elongation [25 mm (1 in)]

Minimum ternsile strength

All specimens With or without

markings

Unaged

100 percent

11.0 MN/m?2 (1600 Ibf/in3)

No jacket mark|ng+or 60°C
dry, 60°C wet, pnd_60°C oil

Aged in a full-draft, circulating-
air oven for 168 h at 100.0

45 percent of the results of
the unaged specimen

85 percent of the results of
the unaged spdcimen

resistant

+1.0°C (212.0 £1.8°F)

Aged in IRM 902 oil for 168 h
at 60.0 +1.0°C (140.0 £1.8°F)

70 percent of the results of
the unaged specimen

70 percent of the results of
the unaged specimen

80°C dry, 60°C wet, and 60°C
oil resistant

Aged in a full-draft, circulating-
air oven for 168 h at 113.0
+1.0°C (235.4 £1.8°F)

Aged in IRM 902 oil for 168 h
at 60.0 +1.0°C (235.4 £1.8°F)

45 percent of the results of
the unaged specimen

70 percent of the results of
the unaged specimen

70 percent of the results of
the unaged specimen

70 percent of the results of
the unaged specimen

80°C dry, 60°C wet, and 70°C
oil resistant

Aged in a full-draft, circulating-
air oven for 168 h at 113.0
+1.0°C (235.4 £1.8°F)

45 percent of the results of
the unaged specimen

70 percent of the results of
the unaged specimen

Table 9 Continued on Next Page
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