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INTRODUCTION

1 Scope

1.1

These requirements cover the 3/8 (12), 1/2 (16), 3/4 (21), 1 (27), 1-1/4 (35), 1-1/2 (41), 2 (53), 2-1/2

(63), 3 (78), 3—1/2 (91), and 4 (103) trade sizes (metric designators) of liquid-tight flexible steel, aluminum,
brass, bronze, copper, and stainless steel conduit. The conduit covered is intended for installation in
accordance with the National Electrical Code (NFPA 70) as raceway for wires and cables.

1.2 This conduit is for applications in which flexibility of the conduit is necessary during installation,
operation, or maintenance and the contained conductors need protection from vapors, liquids or solids.

1.3 This cor

duit is circular in cross section, having an outer liquid-tight, nonmetallic, $u

jacket over an inner flexible metal core, and is for use in wet, dry, or oily locations inhich

exposed but i
or is marked '
or oily locatio
or" Cd
temperature.

1.4 Conduit
for use at 80¢
exposed to w
applications.

1.5 Conduit

1.6 Fittings

5 not subject to physical damage. Conduit that is not marked with a temperatu
60 C" is for use at temperatures not in excess of 60°C (140°F). Conduit that i
ns at a temperature higher than 60°C (140°F) is marked " C‘dry, 60 C we
y, 60 C wet, 70 C oil resistant" with "80 C" or "105 C"\inserted as the

that is marked "80 C dry, 60 C wet, 60 C oil res" or "88°C dry, 60 C wet, 60 C
C (176°F) and lower temperatures in air, and 60 %C (140°F) and lower tempg

marked in accordance with 24.4(g) is limited to use in oil free environments.

or conduit are covered in the Standard for Conduit, Tubing, and Cable Fittings

nlight-resistant
the conduit is
re designation
5 for use in dry
t, 70 C oil res"

dry-locations

bil resistant” is
ratures where

pter, oil or coolants — that is, to cutting oils and:the like in machine-tool and ¢ther industrial

UL 514B.

1.7 These r¢quirements do not cover liquid-tight flexible nonmetallic conduit. Flexible nonmetallic conduit

is covered in
conduit are cq

the Standard for Liquid-Tight Flexible Nonmetallic Conduit, UL 1660, and the
vered in the Standard for Conduit, Tubing, and Cable Fittings, UL 514B.

1.8 These r¢quirements domnot-cover flexible metallic tubing.

1.9 These r¢quirements.do not cover electrical nonmetallic tubing (ENT).

2 General

fittings for this

21

211

Components

the requirements for that component.

2.1.2 Acom

ponent is not required to comply with a specific requirement that:

Except as indicated in 2.1.2, a component of a product covered by this standard shall comply with

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.

2.1.3 A component shall be used in accordance with its rating established for the intended conditions of

use.
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2.1.4 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

2.2 Units of

2.21

measurement

approximate information.

2.3 Undated references

231 Anyu

Values stated without parentheses are the requirement. Values in parentheses are explanatory or

dated reference to a code or standard appearing in the requirements of this standard shall

be interpreted
CONSTRUCT]
3 General

3.1 Liquid-tig
electrical prop

3.2 Steel co
enclosed by t
aluminum, bra
Section 8 and
dimensions of]
Table 8.1 befq
radii of the fini

3.3 A metalli
optionally pro
aluminum, the

as referring to the latest edition of that code or standard.

ON

ht flexible metal conduit shall be fabricated from metal thatwill provide the m
brties to comply with the performance requirements of this standard.

nduit in trade sizes 3/8 — 1-1/4 (12 — 35) shall be provided with a bondin
he conduit convolutions throughout the entire length of the conduit. Condu
Ss, bronze, and copper in these trade sizes shall be tested according to the Re
the Fault Current Test, Section 9 to determiine the need for a bonding strip. Thg
the bonding strip shall result in the finished conduit having the resistance va
re high-current testing and shall netcadversely affect the flexibility and mini
shed conduit.

C braiding material with a minimum wire diameter (O.D.) of 0.005 inches (0.13
ided between the metdl conduit and the outer jacket. When the conduit co
metallic braiding material, if present, shall be aluminum or tinned metal.

4 Thermoplastic Jacket

4.1 The thick
described in 4]

2.

4.2 The mini

echanical and

j strip wound
it made from
sistance Test,
b material and
ues shown in
mum bending

mm) may be
re material is

ness of the-finished jacket shall not be less than indicated in Table 4.1 when determined as

mMurn average thickness of the jacket is to be determined by measuring a sp)

ecimen of the

jacket removed from the finished conduit and buffed to remove any ridges or other irregularities on the
inside surface of the jacket. The specimen is to be selected to include the thinnest portion of the jacket as
determined visually. Measurements are to be made with a dead-weight dial micrometer having a presser
foot 0.250 £0.010 inch (6.4 £0.2 mm) in diameter and exerting a total of 3.0 £0.1 ozf (0.84 £0.02 N or 85 £3
gf) on the specimen — the load being applied by means of a weight. Five readings are to be taken at
different points on the specimen and the average taken as the minimum acceptable average thickness, or
by means of an optical device accurate to at least 0.001 inch (0.01 mm).
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Table 4.1
Jacket thickness

Minimum average thickness of jacket,
Trade size of conduit (Metric designator) inch (mm)
3/8 (12) 0.030 0.76
1/2 (16) 0.030 0.76
3/4 (21) 0.035 0.89
1 (27) 0.035 0.89
1-1/4 (35) 0.035 0.89
1-1/2 (41) 0040 .02
2 (53) 0.040 .02
2-12 (63) 0.050 27
3 (78) 0.050 27
3-12 (91) 0.060 52
4 (103) 0.060 52

4.3 Liquid-tight Flexible Metallic Conduit sampling for testing of thermoplastic jacket matefjials shall be in
accordance with Table 4.2.

Table 4.2
Sample requirements for testing‘of thermoplastic jacket
Sample requirements for color, using jacket
Sample requirements for alternate jacket with no material in accordance with this standard
changes to inner métal core with no changes to the inr]er metal core
Test cL | Qty Trade size? Length Color Qty | Trade size? Lengtlll Color
Detailed 4 N/A N/A
examination
3 each 3/8 ar.1/2 6 ft.
(1.83m)
Fault current 9 N/A
3 each |, 3M1.0r1or1- 6 ft.
1/4
Flexibility 14 | 2each | 3/8or1/2and 6 ft. N/A
largest up to 2
Vertical flame || 16| 2 Each | 3/8 or 1/2 and 18 in. L&D 2 3/8 or1/2 18in. L&DPor
largest up to 2 (457 mm) Each | and largest individual
upto Z colors
Physical 17 3 Largest up to 2 20in. N/A
properties of (508 mm)
thermoplastic .
jacket P 1 4in.
(101.6 mm)
Mechanical 19 3 Largestup to 2 4in. N/A
water
absorption
Sunlight 21 6 Largest up to 2 3 ft. L&DP° 6 Largest up 3 ft. L &DPor
resistance (0.9 m) to2 individual
colors

Table 4.2 Continued on Next Page
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Table 4.2 Continued
Sample requirements for color, using jacket
Sample requirements for alternate jacket with no material in accordance with this standard
changes to inner metal core with no changes to the inner metal core
Test cl.. | Qty Trade size? Length Color Qty | Trade size* | Length Color
Test for 23 24 3/80r1/2 6in. N/A
Durability of (152.4 mm)
ink printing

@ See Table 4.1 for corresponding metric designators

b L & D: Lightest and darkest color

5 Conduit DEameters

5.1 Finished

in Table 5.1 when determined as described in 5.2.

5.2 Compliamce of all trade sizes of conduit with the minimum and maximum internal diam

5.1 is to be defermined by means of a vernier caliper accurate to at least 0.001 inch (0.01 mm).

metal conduit shall not be larger or smaller in internal and external diameter

han indicated

eters in Table

Table 5.1
Internal and external diameters
Internal diameter External diameter, overfjacket
Trade . Minimum, Maximum,? Minimum, Mpximum,?
size of ('Eefﬂc

conduit dpsig.) inches (mm) inches (mm) inches (mm) inchep (mm)
3/8 12) 0.484 12.29 0504 12.80 0.690 17.5 0.71(¢ 18.0
1/2 16) 0.622 15.80 0.642 16.31 0.820 20.8 0.840 21.3
3/4 21) 0.820 20.83 0.840 21.34 1.030 25.2 1.05( 26.7
1 27) 1.041 26:44 1.066 27.08 1.290 32.8 1.315 33.4
1-1/4 35) 1.380 35.05 1.410 35.81 1.630 41.4 1.66(0 42.2
1-1/2 41) 1.575 40.01 1.600 40.64 1.865 474 1.900 48.3
2 53) 2.020 51.31 2.045 51.94 2.340 59.4 2.379 60.3
2-1/2 63) 2:480 62.99 2.505 63.63 2.840 721 2.879 73.0
3 78) 3.070 77.98 3.100 78.74 3.460 87.9 3.50(0 88.9
3-1/2 9) 3.500 88.90 3.540 89.92 3.960 100.6 4.00(0 101.6
4 (103) 4.000 101.60 4.040 102.62 4.460 113.3 4.500 114.3

investigation.

@ Other values are acceptable if the finished conduit is accommodated as intended by all acceptable fittings as determined by

6 Corrosion Protection

6.1 The corrosion protection of the steel strip from which the steel conduit is formed shall comply with the
requirements of the Zinc-Coating Test, Section 15. A coating of zinc is not required on the cut edges.

7 Strip Material

7.1 The strip material used in liquid-tight flexible stainless steel conduit shall be stainless steel having a
chromium content of not less than 16 percent.
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PERFORMANCE
8 Resistance Test

8.1 The electrical resistance of specimens of previously untested finished conduit shall not exceed the
values shown in Table 8.1.

Exception: A Stainless Steel flexible metal core need not be subjected to this test.

8.2 The jacket is to be stripped from 4 inches (102 mm) at each end of a 10-1/2 feet (3.2-m) length of
previously untested finished conduit and the conduit is to be laid out straight on a flat, horizontal,
noncombustihle, electrically nonconductive surface. | ow-resistance connectors are to be secured to each

end of the me

8.3 No spec

tal conduit and to a low-voltage alternating-current supply circuit.

men is to be moved or otherwise manipulated during any part of this tesl

Table 8.1
Resistance testing

Maximum resistance in ohms per 100 feetor in ohms per
Trade size|of conduit (Metric designator) 30.5 meters

318 (12) 5.0
1f2 (16) 25
314 (21) 25

(27) 15
1-11/4 (35) 1.5

8.4 A current of 10 A is to be passed through the metal conduit and, while the current fis flowing, the

voltage drop
voltage is nun

9 Fault-Cur

9.1 The eqy
bonding strip

conduit are syibjected to a current of 470 A for 4 seconds for trade sizes 3/8 (12) and 1/2 (1

for 4 seconds

s to be measured between.points on the metal conduit that are 10 feet (3.05
nerically equal to the resistance of the conduit in ohms per 100 feet (ohms per

rent Test

ipment-ground path provided by steel, aluminum, brass, bronze, copper c(
n the conduit, if provided, shall not open when previously untested specimens

fontrade sizes 3/4 — 1-1/4 (21 — 35). The thermoplastic jacket on the conduit s

m) apart. This
0.5 m).

nduit and the
of the finished
6), and 750 A
hall not flame.

apnpeHReRS ave—ecoaledto—raam rat Pt 0 iaeka ho

| be such that

After the test

h toamna wao - thao intan PRP- hao $ o
SPCCITCTTS TTave—COUTCTU O TOOTNTT (CTPCTratar T T itCyrity U 1o~ JaCtReToia

both of the following are complied with:

a) The total area(s) of the metal conduit exposed due to openings in the jacket shall not be more

than 5

percent of the specimen exterior surface area and

b) The largest dimension of any single opening in the jacket shall not exceed 7.5 inches (190 mm).

9.1A Stainless Steel flexible metal core need not be subjected to this test.

9.2 The test specimens of finished conduit are each to be 6 feet (1.83 m) in length. A liquid-tight flexible
metal conduit fitting that is acceptable for the size of conduit being tested and for connecting a test
specimen to a solid copper bus bar is to be installed on each end of each test specimen.
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9.3 The end of each of the bus bars, opposite that to which the conduit connection is made, is to be
connected by means of connectors intended for the purpose to two 36-inch (914-mm) lengths of 3/0 AWG
copper conductors in parallel. The ends of the copper bus bars at which the connection to the conduit is to
be made are to be connected together. The free ends of each pair of copper conductors are to be
connected together and then each of the two parallel pairs is to be connected so that one pair is connected
to each side of an adjustable nominal 600-V a-c supply circuit. This supply is to be adjusted to deliver the
test current. Without disturbing this adjustment the supply is to be turned off and the bus bars are to be
separated.

9.4 The bus bars are then to be attached to the conduit connectors that have been assembled to each
end of the test specimen. The specimen is to be laid out (essentially straight) on a wide, flat, horizontal
surface of a fire-resistant, chemically inert, and electrically nonconductive material. After this connection is

made, the supply IS 10 be energized and the test current is 10 be passed through the specimen for 4

seconds.

9.5 The condluit and the bonding strip in it are not acceptable if they melt or othierwise open the circuit
during the 4 |seconds of current flow, if they ignite the thermoplastic jackét, or if they open the
thermoplastic jacket to the degree that, after the specimen temperature returnsto room ampient, more of
the metal conduit is visible than specified in 9.1 (a) and (b).

10 Impact Test
10.1  Ten spgcimens of the finished conduit are to be subjected to the impact force indigated in Table

10.1. At least|seven of the specimens shall withstand the ‘impact to the extent that the ofiginal outside
diameter is nof reduced more than 50 percent.

Table 10.1
Impact force
Force,

Trade size of conduit (Metric designator) Ft-Ibf (0)]
3/8 (12) 25 3¢
1/2 (16) 35 47
3/4 (21) 40 ¢

1 (27) 70 %
1-1/4 (35) 90 122
1-1/p (41) 125 170

2 537 150 203
2-1/2 (63) 150 203

3 (78) 200 271
3-1/2 (91) 200 271

4 (103) 250 339

10.2 A solid steel block measuring 3 by 4 by 6 inches (76 by 102 by 152 mm) and having the 4- by 6-inch
(102- by 152-mm) faces flat and parallel to one another is to be placed on a nonimpact-absorbing surface
with the 4- by 6-inch (102- by 152-mm) faces horizontal. A straight specimen of the finished conduit
approximately 15 inches (381 mm) long is to be laid on the steel block with the longitudinal axis of the
specimen perpendicular to the 6-inch (152-mm) dimension of the block and the center of the specimen
above the center of the upper face of the block.
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10.3 A weight having a flat rectangular impact surface measuring 2 by 6 inches (50 by 152 mm) for trade
sizes 3/8 — 1-1/4 (12 — 35) or 3 by 6 inches (76 by 152 mm) for trade sizes 1-1/2 — 4 (41 — 103) is to be
used to impact the specimen. All four edges of the impact surface are to be rounded. Means are to be
provided for supporting each weight with the center of its impact surface above the center of the
uppermost surface of the specimen, for releasing the weight, for guiding but not impeding the weight as it
falls, and for keeping the weight from striking the specimen more than once.

11 Tension Test

11.1  Finished conduit shall be capable of withstanding an axial tension of 300 Ibf (1334 N or 136 kgf) for
60 seconds without opening up at any point when tested as indicated in 11.2 — 11.6.

11.2 The apparatus is to consist of a pair of clamps and a weight or tensile testing machipe for exerting
300 Ibf (1334|N or 136 kgf). If a weight is used, a block and tackle or a differential pulley is o be provided
to lift the spegimen, clamps, and weight (see Figure 11.1).
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Figure 11.1

Tension test using block and tackle

DOIDIIIIINEIIHNFIIINIDIINIDIEIINIIIID DI

SC0685
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11.3 For a test using a weight and either a block and tackle or a differential pulley, the clamps are to be
made of hard wood, and the two pieces comprising each clamp are to be fastened together by two bolts,
enabling the conduit to be clamped tightly between the jaws without being crushed (see Figure 11.2). Two
such clamps are to be provided.

11.4 For a test using a weight and either a block and tackle or a differential pulley, a 44-inch (1115-mm)
specimen of the conduit is to be fastened in the clamps so that its ends project about 2 inches (50 mm)
beyond the edges of each clamp, thus providing a specimen 36 inches (915 mm) long between the
clamps, which are then to be tightened to keep the specimen from slipping but not any further.

11.5 For atest using a testing machine, an 18-inch (457-mm) specimen is to be gripped in the jaws of the
machine. If necessary to keep the jaws from crushing the specimen, round metal plugs are to be inserted
into the ends pf the specimen. The jaws are then to be separated at the rate of 2.0 £0.2 inch{minute (50 15
mm/minute) yntil the specimen is under a tension of 300 Ibf (1334 N or 136 kgf). This level pf tension is to
be maintained for 60 seconds and is then to be released at the same rate at which itwas applied. For any
adjustment ngcessary for maintaining the tension during the 60 seconds the jaws+are to bg separated at
the rate of 1/ £1/8 inch/minute (10.0 £2.5 mm/minute).

Figure 11.2

Clamp for tension test

o
3
3

(114 mm)

* (16mm)
12 (] (l e N

(13mm) ||

}

ik

(22mm) (Bmm) < (50mm)—"

SB1078

Dimensions are shown in inches (millimeters)
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11.6 For a test using a weight and either a block and tackle or a differential pulley, the specimen is to be
suspended by the upper clamp with a loop of rope passing over the hook of the block and tackle or
differential pulley assembly, and a weight exerting 300 Ibf (1334 N or 136 kgf) is to be attached to the lower
clamp. Care is to be taken to have the specimen hang vertically for its full length and at right angles to the
face of the clamps. The specimen, clamps, and weight are then to be raised gently so that tension is
applied to the specimen as evenly as possible. The total weight is to be applied within 30 seconds so that
the weight just clears the floor and hangs freely in the air. The weight is to be kept by hand from rotating.
The weight is to be supported by the specimen for 60 seconds, and then is to be lowered to the floor, and
the weight and clamps are to be removed.

11.7  After removal of the tension, observation is to be made to determine whether or not the edges of
adjacent convolutions of the conduit have separated. The jacket may be stripped to make this
determination|

12 Crushing Test

12.1  The center section of five specimens of finished conduit, each approximately 15 inches (380 mm)
long, are to bp crushed between two flat, square steel plates having rounded edges and measuring 6
inches (150 mm) on each side moving toward one another at the rate of 1/2 £1/8 inch/minyte (10.0 £2.5
mm/minute) uptil the overall diameter of the conduit is reduced to oneshalf its original value. The load
required to crish any specimen of the conduit to half of its original‘gverall diameter shall be at least as

great as the value indicated in Table 12.1.
Table 12.1
Minimum crushing loadfor any specimen
Trade size of conduit (Metric designator) Ibf N kgf
3/8 (12) 2500 11121 1134
12 (16) 2000 8896 907
3/4 21 1800 8007 816
1 (27) 1800 8007 816
1-1/4 (35) 1800 8007 816
1-1/ (41) 1500 6672 681
2 (53) 1500 6672 681
2-1/ (63) 1500 6672 681
3 (78) 1500 6672 681
3-1/1 (91) 1500 6672 681
4 (103) 1500 6672 681

13 Pipe Stiffness for Conduit Intended for Direct-Burial

13.1  Conduit which is intended for direct burial use shall have a minimum pipe stiffness of 120 Ibs./in/in
at 10 percent deflection when determined in accordance with the Standard Test Method for Determination
of External Loading Characteristics of Plastic Pipe by Parallel-Plate Loading, ASTM D2412.

14 Flexibility Test

14.1 The outer thermoplastic jacket shall not show evidence of cracking, nor shall the conduit open at
any point when wrapped around an appropriate mandrel having diameters as specified in Table 14.1.
Specimens of the finished conduit are to be tested:
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a) At room temperature in all trade sizes and

b) For 3/8 — 1-1/4 (12 — 35) trade sizes at

1) Minus 10.0 +2.0°C (14.0£3.6°F), or

2) The marked temperature £2.0°C (£3.6°F) if less than minus 10°C.

Table 14.1

Flexibility-test mandrels

Trade size o Conduit Length Mandrel diameter,
conduit in inc;!es designator) feet (m) inches (mm)

3/8 (12) 6 (1.8) 4.0 (101.6)

1/2 (16) 6 (1.8) 6.5 (165.1)

3/4 (21) 6 (1.8) 85 (215.9)

1 (27) 6 (1.8) 3.0 (330.2)

1-1/4 (35) 6 (1.8) 16.0 (406.4)

1-1/2 (41) 6 (1.8) 18.0 (457.2)

2 (53) 8 (2.4) 22.25 (565.2)

2-1/12 (63) 10 (3:0) 29.25 (749.3)

3 (78) 11 34) 35.0 (889.0)

3-1/2 91) 12 (3.7) 40.0 (1016.0)

4 (103) 14 (4.3) 48.0 (1219.2)

14.2 The cold specimens are to be exposed 1o air at the low temperature indicated for 60 minutes before

being tested.

Each specimen is to be wrapped for one full turn around the applicable mandrel with the

tension appligd to the specimen, causing-the specimen to conform closely to the curved |surface of the

mandrel.

15 Zinc-Co

ting Test

15.1 The copting of zinc'on steel conduit shall be such that all of the following requirementsg are met:

a) A gpecimen-of the zinc-coating strip tested before forming shall not show a bfight, adherent
depos|t of\copper on any surface, except edges, after two 60-second immersions in a solution of
coppe[ sulfate.

b) A specimen of partially uncoiled conduit from finished conduit:

1) Shall not show a bright, adherent deposit of copper, except edges, after one 60-second
immersion in a solution of copper sulfate and

2) Shall not show a bright, adherent deposit of copper on more than 25 percent of any
surface, except edges, after two 60-second immersions in a solution of copper sulfate.

15.2 The solution of copper sulfate is to be made from distilled water and the American Chemical Society
(ACS) reagent grade of cupric sulfate (CuSQ,). In a copper container or in a glass, polyethylene, or other
chemically nonreactive container to which a bright piece of copper is added, a quantity of the cupric sulfate
is to be dissolved in hot distilled water to obtain a solution that has a specific gravity within the range of
1.183 to 1.189 after the solution is cooled to a temperature of 18.3°C (65.0°F). As necessary, any free acid
that might be present is to be neutralized by the addition of approximately 1 gram of cupric oxide (CuQO) or
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1 gram of cupric hydroxide [Cu(OH),] per liter of solution. The solution is to be diluted with distilled water to
obtain a specific gravity within the range of 1.183 to 1.189 at a temperature of 18.3°C (65.0°F). The
solution is then to be filtered.

15.3 At one end of a sample length of finished conduit, the conduit is to be carefully unwound from the
outside to expose to view the inner surface of the formed strip, and to facilitate working cheesecloth
between the turns onto the inner surface to dry that surface during the test. To reduce the damage to the
zinc coating, the strip is not to be straightened as it is unwound but is to remain in the helical form with a
diameter that is not larger than about three times the diameter measured over the jacket on the finished
conduit. Three 6-inch (150-mm) (axial measurement) specimens are to be cut from the partially uncoiled

conduit.

15.4 Additionally, three straight 6-inch (150-mm) specimens are to be cut from a sample

zinc-coated st

15.5 With pr

bel before forming.

udent attention to the risks to health and to the risk of fire, the six)specim

cleaned with an organic solvent. Each specimen is to be examined for evidence’ of dama

coating, and o
the unformed

15.6 The twq
clean cheeseq
water slows th
The surface d
solution. The

hly specimens that are not damaged are to be selected for use.in the test. On
5trip and one specimen of the conduit are to be tested.

selected specimens are to be rinsed in water, and allof their surfaces are tg

e reaction between the zinc and the solution, thereby adversely affecting th
f the zinc is to be dry and clean before a specimen is immersed in the ¢
specimens are not to be touched by the hands or anything else that can ¢

damage the syrfaces.

15.7 A glass
diameter mea
sulfate to a de|
18.3 £1.1°C (§

15.8 One of
of the beaker
solution for 60

15.9 At the
immediately in
brush in good

polyethylene, or other chemically-nonreactive beaker having a diameter equ
sured over the specimen of partidlly uncoiled conduit is to be filled with the solu
bth of not less than 3 inches (Z6 mm). The temperature of the solution is to be
5.0 £2.0°F).

he selected specimens is to be immersed in the solution and supported on en
so that no less than' half of its axial length is immersed. The specimen is to

end of the 60-second period, the specimen is to be removed from the b
runping-tap water, rubbed with clean cheesecloth (a clean soft-bristle test-
condition and of applicable size may be used to rub the interior surfaces of th

seconds during.which time it is not to be moved nor is the solution to be stirred.

length of the

ens are to be
gje to the zinc
b specimen of

be dried with

loth. As much of the water as possible is to be remoeved in the drying operation because

e test results.
opper sulfate
bntaminate or

Al to twice the
tion of copper
maintained at

d in the center
remain in the

eaker, rinsed
tube or bottle
b specimen of

partially uncoi

ed-conduit, but cheesecloth is to be used on the other surfaces of this specim

en and on the

unformed strip) until any loosely adhering deposits of copper are removed, and is then to be dried with
clean cheesecloth. The turns of the specimen of partially uncoiled conduit are not to be further separated
during this process. Again, the hands and other damaging and contaminating objects and substances are
not to touch the surfaces that were immersed. The part of the specimen that was immersed is to be
examined, considering each broad surface separately and disregarding the portion of the specimen within
1/2 inch (13 mm) of its immersed end.

15.10 If the part of the specimen that was immersed has any bright deposit of firmly adhering metallic
copper outside the 1/2-inch (13-mm) end portion, an estimate is to be made and recorded of the
percentage of each broad surface that is covered with copper.

15.11 Regardless of whether the first dip results in a bright, adherent deposit of copper, the immersion,
washing, rubbing, drying, examining, estimating, and recording operations are to be repeated once using
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the same specimen and beaker of solution. After the second dip, the solution in the beaker is to be

discarded.

15.12 The remaining specimen is to be subjected to the 2-dip procedure described in 15.7 — 15.11.

15.13 The results of this test are not acceptable if

a) There is any bright, adherent deposit of copper showing outside the 1/2-inch (13-mm) end
portion of the immersed part of the specimen (except edges) of unformed strip after the first or
second dip, or

b) The specimen of partially uncoiled conduit shows any bright, adherent deposit of copper (except

edges
16 Vertical
16.1 A verti

seconds follo
30 seconds ff
the specimen
its vicinity or
applications o

16.2 The te
circulating-air|
the indicated

(see 16.6). Specimens having widely different propefties or composition are to be condition

ovens. Unag
temperature
temperature f
hour rest per
tested.

16.3 The te
metal enclosu
and the top ¢
finished cond
16.1). Aflat, h
of the enclost

Li 4L L N L. 4L o N £i 4L (l (-
dallcl UIc 111st UIIJ Ul 11101 t'idi’t 29 [JUIL;UIIL bUVUIdyU dllCl IS SCLUUITU UIP.
Flame Test

cal specimen of the finished conduit with the jacket in place shallinot flame |
ving any of three 60-second applications of a flame, the peried between app
the specimen flaming ceases within 30 seconds, or the duration of the spec
flame persists longer than 30 seconds. The conduit shall-net ignite combustik

f the test flame. The test is to be conducted as described in 16.2 — 16.10.

5t is to be performed on unaged specimenstand on specimens conditioned
oven for 168 hours at 100.0 £1.0°C (212.0 £1,8°F). The oven is to be operatin
emperature at the time that the specimens.that are to be conditioned are plag

bf 24.0 +8.0°C (75.2 +14.4°F)~Unaged specimens are to be maintained
br 30 minutes or longer before being tested. Conditioned specimens are to h
od at this room temperaturé following their removal from the oven and prior

5t is to be condugeted’in a three-sided metal enclosure in an exhaust hood o
re is to be 12 jnches (305 mm) wide, 14 inches (355 mm) deep, 24 inches (
nd front are to-be open. An 18-inch (457-mm) specimen cut from a samplg
it is to be’secured with its longitudinal axis vertical in the center of the enclosu
orizontal Jayer of untreated surgical cotton 1/4 — 1 inch (6 — 25 mm) thick is to
re. TRe'upper surface of the cotton is to be 9 — 9-1/2 inches (229 — 241 mm)

which is the

onger than 60
ications being
men flaming if
le materials in

damage more than 25 percent of the indicator flag. during, between, or after the three

in a full-draft
j at full draft at
ed in the oven
ed in separate

bd and conditioned specimens are~to be tested in close succession amd at a room

at this room
ave a 16 — 96-
to their being

r cabinet. The
510 mm) high,

length of the
re (see Figure
cover the floor
below point B,

eint*at which the tip of the blue inner cone of the test flame touches the sp

ecimen (this is

shown in Figure16-1:

16.4 ATirrill gas burner (such a burner differs from a Bunsen burner in that the air flow as well as the flow
of gas is adjustable) with or without a gas pilot light attached is to supply the flame. The barrel of the
burner is to extend 4 inches (102 mm) above the air inlets, and its inside diameter is to be 3/8 inch (9.5
mm). While the barrel is vertical and the burner is well away from the specimen, the overall height of the
flame is to be adjusted to approximately 4 — 5 inches (100 — 125 mm). The blue inner cone is to be 1-1/2
inches (38 mm) high and the temperature at its tip is to be 816°C (1500°F) or higher as measured by a
potentiometer equipped with a chromel-alumel (nickel-chromium and nickel-manganese-aluminum)
thermocouple before and after the test but not during the test. 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 are to be closed.

16.5 A wedge (dimensions are shown in Figure 16.2) to which the base of the burner can be secured is
to be provided for tilting the barrel 20 degrees from the vertical while the longitudinal axis of the barrel
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remains in a vertical plane. The burner is to be secured to the wedge and the assembly is to be placed in
an adjustable support jig. A layer of untreated surgical cotton 1/4 — 1 inch (6 — 25 mm) thick is to be placed
on the wedge around the base of the burner. The jig is to 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 is to be parallel to the sides of the enclosure. The jig is also to be adjusted
toward the rear or front of the enclosure to position the point A, which is the intersection of the longitudinal
axis of the barrel with the plane of the tip of the barrel, 1-1/2 inches (38 mm) from the 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 is to touch the center of the front of the specimen.

Figure 16.1

Essential dimensions T1or vertical Tlame test

Proportions exaggerated for clarity of detail

KRAFT—-PAPER FLAG

(@
SPECIMEN /‘
N
N,
VERTICAL PLANE PARALLEL \. 10 INCHES OR
TD SIDES OF ENCLOSURE 254 mm
AND CONTAINING AXIS /
OF SPECIMEN AND AXIS
ofF BARREL
A
PLANE OF TIP 13 INCHES «
OF BARREL 2 /

3 INCHES OR
BARREL 76mm MIN. TO
OF / LOWER
BURNER SUPPORT
FOR
'SPECIMEN

9-93 INCHES OR
229-241mm TO TOP
SURFACE OF COTTON

SC1264-1
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Figure 16.2

Dimensions of wedge in inches (millimeters)

CENTER
OF
BURNER

SB1214 /

16.6 In the pbsence of a gas pilot light.on ‘the burner, the support for the burner and wedge is to be
arranged to epable the burner to be quickly removed from and precisely returned to the posjtion described
in 16.5 withoyt disturbing the layer of'cotton on the floor of the enclosure or the cotton on the wedge and
around the bgse of the burner.

16.7 A strip|of unreinforced 60-Ib (94-g/m?) kraft paper that is 1/2 inch (13 mm) wide, approximately 5
mils (0.1 mm)[thick, and is gummed on one side is to be used to make an indicator flag. The|gumming is to
be moistened just to fagilitate adhesion. With the gum toward the specimen, the strip is {o be wrapped
around the sgecimen.once with its lower edge 10 inches (254 mm) above B, the point at Wwhich the blue
inner cone is fo touch the specimen. The ends of the strip are to be pasted together evenly and trimmed to
provide a flag thatprojects 3/4 inch (19 mm) from the specimen toward the rear of the enclosure with the
flag parallel tothe Sides of the enclosure (See Figure 16.1). The lower clamp or other support for the
specimen is to be adjusted vertically to keep it from being any closer than 3 inches (76 mm) to point B.

16.8 If the burner has a gas pilot light, the valve supplying gas to the pilot is to be opened and the pilot lit.
If the burner does not have a gas pilot light, it is to be supported as indicated in 16.6 in a position away
from the specimen and then lit. This operation and the remainder of the test are to be conducted under a
forced-draft exhaust hood or cabinet operating to provide removal of smoke and fumes but not having
drafts that affect the flame.

16.9 |If the burner has a gas pilot light, the valve supplying gas to the burner is to be opened to apply the
flame to the specimen automatically. This valve is to be held open for 60 seconds, closed for 30 seconds
(longer if flaming of the specimen persists — see the last two sentences of this paragraph), opened for 60
seconds and so forth for the total of three 60-second applications of the gas flame to the specimen with 30
seconds (longer if flaming of the specimen persists — see the last two sentences of this paragraph)
between applications. If the burner does not have a gas pilot light, the burner is to be moved into position
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to apply the gas flame to the specimen, kept there for 60 seconds, removed for 30 seconds (longer if
flaming of the specimen persists — see the last two sentences of this paragraph), and so forth for a total of
three 60-second applications of the gas flame to the specimen with 30 seconds (longer if flaming of the
specimen persists — see the last two sentences of this paragraph) between applications. The gas flame is
to be reapplied to the specimen 30 seconds after the previous application if flaming of the specimen
ceases of its own accord within 30 seconds of the previous application. If flaming of the specimen persists
longer than 30 seconds after the previous application of the gas flame, the gas flame is not to be reapplied
until flaming of the specimen ceases of its own accord. In the latter case, the gas flame is to be reapplied
as soon as flaming of the specimen ceases.

16.10 If any specimen shows more than 25 percent of the indicator flag burned away or charred (soot
that can be removed with a cloth or the fingers and brown scorching are to be ignored) after any of the

three applicatipns of flame,
specimen emits flaming or glowing particles or flaming drops at any time that ignite the

burner, wedge|, or floor of the enclosure (flameless charring of the cotton is to be ignored), th
be judged capgble of conveying flame to combustible materials in its vicinity. If any-specime
flame longer than 60 seconds after any application of the gas flame, the conduit.is 16 be judg
conveying flame to combustible materials in its vicinity.

17 Physical|Properties of Thermoplastic Jacket

17.1 General

17.1.1 The {
tested with th

hysical properties of the thermoplastic jacket-shall make unaged and age
e apparatus and according to the methods’described in 17.2.1.1 — 17.4.4

$ length.If any

cotton on the
e conduit is to
h continues to
ed capable of

d specimens,
3, perform in

accordance with Table 17.1.

17.2 Appardtus for making physical tests
17.21

Power-driven testing machine

17.2.1.1 Elopgation and tensile-strength measurements are to be made on a power-dn
provided with & device that indicates\the actual maximum load applied to the specimen. If a n
spring-balancg type is used, provision is to be made to prevent recoil of the spring. The m3

ven machine
hachine of the
chine is to be

adjusted to mpke the speed‘of the power-actuated grip 20 1 inch/minute (500 +25 mm
applied tensiop as indicatéd\by a dial or scale is to be accurate to 2 percent or less of the val

minute). The
eread, and a

set of weights|is to be-provided for calibrating the machine. A method for calibrating the maghine is given
in the Standard Test.Methods for Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic
Elastomers — Tension, ASTM D 412.

17.2.2 Die for cutting specimens

17.2.2.1 The die (ASTM die C) for cutting specimens is to have the form and dimensions shown in Figure
17.1. The dimensions of a resulting die-cut specimen are expected to be only approximately those shown
for the die. If the dimensions of the sample make use of this shape impractical, a die having a constricted
portion 0.125, plus 0.002, minus 0.000 inch (3.00, plus 0.05, minus 0.00 mm) wide (ASTM die D) is to be
used.
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Table 17.1

Physical properties of thermoplastic jacket

mea

Condition of specimens at time of

surement

Minimum average ultimate elongation

(1-inch or 25-mm bench marks)?

Minimum average tensile strength

Unaged

oven for 16

Jacket marked for 105 C dry use:

Aged in a full-draft circulating- air

8 hours at 136.0

+1.0°C (276.8 +1.8°F)
Jacket marked for 80 C dry use:

100 percent [1 inch (25 mm)]

45 percent of the result with unaged
specimens

1600 Ibf/in® (11.0 MN/m? or

1103 N/ecm? or 1.12

70 percent of the result with unaged
specimens

oven for 14

use:

oven for 14

Aged in a full-draft circulating-air

8 hours at 113.0

+1.0°C (235.4 +1.8°F)
Jacket marked for 60 C dry or wet

Aged in a full-draft circulating-air

8 hours at 100.0

+1.0°C (212.0 £1.8°F)

Jacket marked for 80 or 105 C dry,
60 C wet, 70 C il use:

IRM 902 of® for 168 hours at
70.0 £1.0°C (158 +1.8°F)

Jacket for 60 C pil use:

IRM 902 of® for 168 hours at
60.0 £1.0°C (140.0 £1.8°F)

45 percent of the result with unaged
specimens

45 percent of the result with unaged
specimens

70 percent of the result with unaged
specimens

70 percent of the resultwith unaged
specimens

70 percent of the resul
specimen

85 percent of the resul
specimeng

70 percent of the resul

specimeng

70 percent of the resul
specimen

kgf/mm?)

with unaged

with unaged

with unaged

with unaged

2 The methods

seconds (443 —
(246.1 £5.6°C).

f preparation of samples, of selection and conditioning of specimens and of making the measuren
calculations for pltimate elongation and tensile strength are‘indicated in 17.2.1.1 — 17.4.4.3.

® IRM 902 oil is edium swelling and of a petroleum base-Measured at 210.0°F (98.9°C), its Saybolt Universal vig
490 m? seconds at 310 K). Its aniliné-poeint is 93.0 £3.0°C (199.4 £5.4°F). Its open-cup flash point

hents and

cosity is 100 5
s 475.0 £10.0°F

17.2.3 Sped

17.2.3.1 The

mm) apart, a
the constricte

imen marker

asurement of elongation is t

specimen marker is to consist of a stamp with parallel metal blades capable
lines with inkfon a speecimen without damaging the jacket. The lines (bench marks) are to
e to be @pplied at right angles to the axis of the specimen, and are to be centr
portion of the specimen. Because the width of a mark increases while a spe
o be made with reference to the center of each

bf marking fine
be 1 inch (25
ally located on
cimen is being
mark — that is,
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Figure 17.1

Die for cutting specimens

4.5 INCHES MIN.
(115mm MIN.)

0.250 INCH (6mm)—
1.31 INCHES

- (33mm) |-/— ]

| 1" INCH
' i (25 |mm)

|

: _| 1 INCH
(25 mm) R

R= 1 INCH (25mm)
NT160

17.2.4 Buffing machine

=.0.56 INCH
(14 mm)

17.2.4.1 A ppwer-driven buffing maching(grinding wheel) is necessary for buffing irregularities from the
samples from|which die-cut specimens-are prepared. The abrasive wheel is to be of about No. 36 grit
[particle size gf 0.019 inch (0.486.mm)], and the diameter and rotary velocity of the wheel gre to give the
wheel a peripheral speed of 4000,~ 5000 feet/minute (20 — 25 m/second). The machine is tp be provided
with a slow feqd that removes.very little compound at each cut, thereby not overheating the specimen.

17.2.5 Apparatus for.aging

17.2.5.1 The apparatus for the air-oven aging of specimens is to be essentially as in icated in the
Standard Speti
ASTM D 5423 (Type Il ovens) and Standard Test Method for Rubber-Deterioration in an Air Oven, D 573
and is to circulate the air within the aging chamber at high velocity. A portion of the air may be recirculated,
but a substantial amount of fresh air is to be admitted continuously to maintain an essentially normal
oxygen content in the air surrounding the specimens. The exhaust ports of the oven are to be adjusted to
achieve 200 — 250 complete fresh-air changes per hour. The blower or other means for circulating the air
is to be located entirely outside the aging chamber. The oven is to maintain the specified temperature
within £1.0°C (1.8°F). Provision is to be made for suspending each specimen vertically within the chamber
without touching the sides of the chamber or any other specimen.

17.3 Preparation of specimens for physical tests

17.3.1 Samples for the physical tests are to be taken from finished conduit or from the conduit during
manufacture, and the tests are to be conducted at a temperature of 24.0 £8.0°C (75.2 £14.4°F).
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17.3.2 A test specimen of the jacket is to be die-cut from a sample that has been cut longitudinally,
removed from the metal conduit, and buffed in accordance with 17.3.3. The test specimen is not to have
any surface incisions or imperfections.

17.3.3 If required, buffing is to be done by means of a suitable grinding machine (see 17.2.4.1) and
without excessive heating of the jacket. When removing the impressions or other unevenness, buffing is
not to be carried beyond the point at which the unevenness just disappears. If it is necessary to reduce the
thickness of the sample for the preparation of test specimens, it is acceptable to slice the insulation nearly
to the required thickness and then finish by buffing. In any case, the final buffed surface is to be smooth.
The buffing is to be done at least 30 minutes prior to testing of the specimens.

17.3.4 A sample of the jacket is to be cut into approximately 7-inch (180-mm) sections. Each such

section is to K
described in ]

Figure 17.1. T

17.3.5 The
to be taken t
cuttingistob

17.3.6 The
(0.01 mm), tw

{

e buffed to remove any irregularities, a test specimen is then to be cut from
7.2.2.1, and the specimen is to be marked with two lines 1 inch (25 mm) apg
he width of each specimen between the two marks is to be checked carefully.

se of a press for operating the die is recommended. If the die iscstrdck with a
see that all points of the cutting edges of the die are in contact with the c
done on a smooth surface of material that cannot damage the’ cutting edges

hickness of the specimen is to be taken as smallestof four measurements
o of which are to be made at 1/2-inch (13-mm) intervals between the bench

edge beginni
correspondin

micrometer having a presser foot 0.250 +0.010 inch (6.42£0.1 mm) in diameter and exe
0.1 ozf (85 43 gf or 0.84 +0.02 N) on the specimen —'the load being applied by means of

results of me
an optical deV

17.4 Elongation and tensile strength

17.4.1

17.4.1.1 Elo
have not bee
inch (25-mm)
the specimen
(500 £25 mm
be observed

General

ng 1/4 inch (6 mm) from either mark. The other two measurements are t
points on the opposite edge. These measuréments are to be made with a dsg

surements by this method are in doubt; referee measurements are to be mad
ice calibrated to read directly to at least 0.0001 inch (0.001 mm).

ngation and tensilesstrength tests are to be conducted simultaneously, using s
N subjected previously to any test. Each specimen is to be clamped in positid
bench marks:outside of and between the grips. The movable grip is to be ad]
taut but-net under tension. The grips are then to be separated at a rate of 20

t with a die as
rt as shown in

mallet, care is
bmpound. The
f the die.

to 0.001 inch
marks on one
b be made at
ad-weight dial
ing a total 3.0
weight. If the
e by means of

pecimens that
n with both 1-
usted to make
1 inch/minute
he marks is to

minuié) until the specimen ruptures. During separation, the distance between
continuously to facilitate observing the distance at the instant of rupture with

at least 0.1 in

n accuracy of

ch{(2 mm). The distance at rupture is to be recorded. The elongation is to bg taken as the

increase in distance between the bench marks, which originally were 1 inch (25 mm) apart. The
temperature of the ambient air is to be recorded.

17.4.1.2 After rupture of the specimen, the maximum load in pounds, meganewtons, newtons, or
kilograms force is to be noted from the dial or scale and 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 are to be
disregarded and another specimen is to be tested, the results from which are to be considered final. The
overall results are to be expressed as the average for three specimens.

17.4.2 Calculation of area

17.4.2.1
formula:

The cross-sectional area of the test specimen of a jacket is to be computed by means of the
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in which:

A is the cross-sectional area of the narrow center portion of the specimen in square inches, square
centimeters, or square millimeters;

W is the width of the narrow center portion of the specimen in inches, meters, centimeters, or
millimeters; and

T is the thickness of the specimen in inches, meters, centimeters, or millimeters.

17.4.3 Test resuits

17.4.3.1 Theltensile strength of a specimen is to be computed by means of the formula:
P
5 4
in which:
S is the tensile strength in pounds force per square inch, meganewtons per square neter, newtons
per square centimeter, or kilograms force per square millimeter;
P is thg maximum load in pounds force, meganewtons, newtons, or kilograms force; gnd
A is the cross-sectional area as indicated in 17.4.2.1.
17.4.4 Accelerated aging
17.4.4.1 All puffing and die-cutting opegrations are to be completed at least 30 minut¢s before the

specimens arg
cross-sectiong
(see 17.2.3.1)
are removed f]
the specimens

17442 Phy
room tempera
temperature f

placed in the air oven foryaging or are immersed in oil. Measurements for d
| area are to be made before the specimens are aged or immersed in oil. The
for the determination of elongation are to be placed on the specimens after t
rom the air ovepn inwhich they were aged. For oil immersion, the marks are tg

before they are-immersed in oil.

sical tests are to be made on both aged and unaged specimens at the same

pr not less than 30 minutes prior to being subjected to physical tests, af

termining the
bench marks
he specimens
be placed on

time and at a

ture 6f24.0 £8.0°C (75.2 £14.4°F). Unaged specimens are to be maintained at this room

d specimens

subjected to a ture following
their removal from the oven and prior to their being subjected to the physical tests. Specimens subjected
to oil immersion are to be blotted lightly to remove any excess oil, and are then to be suspended in air at
the above-mentioned room temperature for 3.5 — 4.5 hours before being subjected to the physical tests.
Specimens that are aged in the air oven are to be suspended vertically in such a manner that they cannot
touch one another or the sides of the chamber. Specimens having widely different properties or
composition are to be aged in separate ovens.
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17.4.4.3 The oil-immersion vessel is to be of stainless-steel or glass of dimensions that make it possible
to suspend the die-cut specimens vertically in the oil. The vessel is to be filled with the specified oil (see
Note b to Table 17.1) 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 is to be heated to the
specified temperature before the specimens are immersed. The die-cut specimens are to be suspended
vertically in the oil and the vessel is to be covered.
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18 Deformation Test

18.1 Specimens of the jacket removed from finished conduit shall not decrease more than 50 percent in
thickness when subjected to 2000 gf exerted by a flat surface 3/8 inch (9.5 mm) in diameter while at a
temperature of 121.0 £1.0°C (249.8 +1.8°F) for 60 minutes.

18.2 A sample of jacket 8 inches (203 mm) long is to be removed from finished conduit and buffed to
remove any impressions on the surface and to achieve a uniform thickness. From the buffed sample, a
rectangular specimen 1 inch (25 mm) long and 9/16 inch (14 mm) wide is to be cut. The thickness T, of the
specimen is to be measured to the nearest 0.001 inch (0.01 mm) by means of a dead-weight dial
micrometer whose presser foot exerts 85 £3 gf (0.84 +0.02 N or 3.0 0.1 ozf) on the specimen. The
presser foot is to have a flat face 0.250 £0.010 inch (6.4 £0.2 mm) in diameter. The anvil of the instrument
is to be at leagt 1.5 inches (38 mm) in diameter and is to be parallel to the face of the presser foot.

18.3 The thickness T, at elevated temperature is to be determined from measureménts made by a dead-
weight dial micrometer with a presser foot 0.375 +£0.010 inch (9.5 £0.2 mm).‘iny diametgr and having
graduations ¢f 0.001 inch (0.01 mm). The micrometer is to be actuated by a-weight of magnitude that
causes the fopt of the micrometer to press on a specimen positioned between the foot and the anvil with
2000 df.

18.4 With thie weight in place on its spindle, the dial micrometer is-t@ be placed beside the|test specimen
in a full-draff circulating-air oven preheated to a temperatur® of 121.0 +1.0°C (249.8| +1.8°F). The
specimen and dial micrometer are to remain side by side in thé.oven for 60 minutes of preliminary heating
at full draft. Aj the end of the 60 minutes, the specimen is to:bé placed on the anvil of the dial micrometer.
The loaded pfesser foot is to be gently brought to bear, of’the specimen and is to continue|to bear on the
specimen while the dial micrometer and specimen remain in the oven for an additional 60 [minutes at full
draft at a temperature of 121.0 £1.0°C (249.8 +1.8°E):

18.5 At the ¢nd of the second 60 minutes, thé thickness T, of the specimen is to be read directly from the
dial on the logded micrometer and is to be récorded to the nearest 0.001 inch (0.01 mm).

18.6 The jagket is not acceptable if. T5is less than half of T;.
19 Mechanical Water Absorption Test

19.1 Specimens of the,thermoplastic jacket prepared from finished conduit shall not abgorb any more
than 25.0 milligrams mass of water per square inch of immersed surface or shall not absorb any more than
3.9 milligramg mass-of water per square centimeter of immersed surface during immersion in tap water for
168 hours at T tetperature of 70.0 £1.0°C (158.0 £1.8°F).

Exception: A PVC or other material known to be non-hygroscopic need not be subjected to this test.

19.2 The specimens are to be segments of the jacket that are approximately 4 inches (102 mm) long by
1 inch (25 mm) wide. The segments are to be buffed to remove all corrugations and are then to be
cleaned, dried, cooled, and weighed as described in 19.3, after which they are to be placed in the water
bath at the temperature specified in 19.1 for 168 hours. They are then to be transferred to distilled water at
room temperature, removed one at a time, shaken, blotted, and reweighed as described in 19.6. The
specimens are then to be dried, cooled, and weighed again as outlined in 19.7. The immersed surface
area in square inches or square centimeters is to be determined by means of the following formula in
which T is the thickness buffed specimen and with all dimensions expressed in inches or in centimeters

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