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SUMMARY OF TOPICS

This revision of ANSI/UL 19 dated February 2, 2024 includes the following changes in
requirements:

— Additional Fire Hose Trade Sizes, Internal and Outside Diameter Requirements, Additional
Hose Pressure Options, Product Specification Sheet Requirements, and Other
Clarifications/Corrections; 1.1, 4.1A, 4.3, Section 5A, 11.1.1, Table 11.1, 14.1.1, Table 14.1,
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}7.4.7, 37.5.2, 38.1.2,

apble 14.4, 10.1.17, 9.1, 1/,
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Editorial revisions; Section 3, 10.2, 11.1.1, 16.3.1, 18.3.1, 22.3.1,,23.3.1,

25.3.1, 25.3.4, 25.3.5,
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4.3.1, 34.4.1 and 40.2.1
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INTRODUCTION

1 Scope

1.1 These requirements cover single- and multiple-jacketed lined fire hose with or without couplings
attached, in the trade sizes of 1-1/2, 1-3/4, 2, 2-1/4, 2-1/2, 2-3/4, 3, 3-1/2, 4, 4-1/2, 5, and 6 inch (38, 45,
51, 57, 65, 70, 76, 89, 102, 114, 127, and 152 mm nominal ID). Single-jacketed hose is intended for
service test pressures of 150 psig (1035 kPa) and above in 25 psig (170 kPa) increments. Multiple-
jacketed hose or covered hose judged equivalent to multiple-jacketed hose is intended for service test
pressures of 200 psig (1380 kPa) and above in 25 psig (170 kPa) increments.

1.2 These products are intended for municipal and industrial fire protection purposes. Single-jacketed

hose is L—l'r_ﬁ_l_l_d—d_l_l_l'h—l_ﬂ'or US€E at fire hydrants, standpipes, and similar places. They are not Inten
where the hose will be subjected to chafing on rough or sharp surfaces. Multiplesjach

hose ju
conditio

1.3 Th

jged equivalent to multiple-jacketed hose are for use on pumpers and in
hs require the additional protection against wear afforded by the extra woven

e products covered by these requirements are intended\to be period

maintaimed while in service, as outlined in the Standard for the Care, Use, Inspectior

Replacq

ment of Fire Hose, Couplings, Nozzles, and Fire Hose Appliances, NFPA 19

2 Units of Measurement

21 Va

ues stated without parentheses are the requirement. Values in parenthes

approximate information.

3 Refégrenced Publications

3.1 An
interpre

3.2 Th
ASTM H
ASTM H

ASTM H

y undated reference to a code ot standard appearing in the requirements of
ed as referring to the latest.edition of that code or standard.

e following publications are referenced in this Standard:
30, Standard Specification for Copper Alloys in Ingot and Other Remelt Forn
117, Standard Practice for Operating Salt Spray (Fog) Apparatus

584, Standard Specification for Copper Alloy Sand Castings for General App

bd for hard usage nor
eted hose or covered
places where service
jacket or cover.

ically inspected and
, Service Testing and
b2.

es are explanatory or

his Standard shall be

lications

ASTM D395, Standard Test Methods for Rubber Property — Compression Set

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

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

ASTM D1149, Standard Test Methods for Rubber Deterioration — Cracking in an Ozone Controlled
Environment

ASTM D3183, Standard Practice for Rubber — Preparation of Pieces for Test Purposes from Products

ASTM E145, Standard Specification for Gravity-Convection and Forced-Ventilation Ovens

NFPA 1961, Standard on Fire Hose
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NFPA 1962, Standard for the Care, Use, Inspection, Service Testing, and Replacement of Fire Hose,
Couplings, Nozzles, and Fire Hose Appliances

UL 19G,

Guidance for Lined Fire Hose and Hose Assemblies

4 Glossary

4.1 For the purpose of this standard, the following definitions apply.

41A C

42 EX

HARGED HOSE — A hose that is pressurized with water.

coupling

4.3 WH
wound th

44 HQO

45 MU
complies

46 PR
intended

ANSION RING A ring that nvpanrle agoinet the -hose. Iining’ Fr\rr\ing the-hgse t|ght|y against the

FTor FILLER THREADS — The threads or yarns of the jacket or reinforcement that are helically

roughout the length of the hose at approximately right angles to the-warp thr
SE ASSEMBLY — Hose furnished with couplings attached to each end.

LTIPLE-JACKETED HOSE - Hose having two or mere woven jackets or
with all of the performance tests in this standard fér’'multiple-jacketed hose.

bads.

a covered hose that
See 6.3.

OOF PRESSURE - A specified pressure applied to new hose to indicate its acceptability at

maximum normal highest operating pressares.

tested to determine
r than the maximum

un lengthwise to the

4.7 SERVICE TEST PRESSURE - The préssure to which the hose is periodically
that it cgn remain in service. The service.test pressure is at least 10 percent greatg
normal highest operating pressure.
4.8 WARP THREADS - The threads or yarns of the jacket or reinforcement that
hose.
CONSTRUCTION
5 Diameter

Section 5 revised and relocated as Section 5A.
5A Diameter of Hose

5A.1 Internal diameter of uncharged hose

5A.1.1

Hose shall have an internal diameter of not less than the trade size of the hose.

5A.1.2 For a hose with a trade size of 1-1/2, 1-3/4, 2, 2-1/4, 2-1/2, or 2-3/4 inch, the internal diameter
shall not exceed the trade size of the hose by more than 3/16-inch when measured per 5A.2.

5A.1.3 For a hose with a trade size of 3, 3-1/2, 47, 4-1/2, 5, or 6 inch, the internal diameter shall not
exceed the internal diameter of the next larger trade size hose when measured per 5A.2.
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5A.1.4 A tapered plug gauge having a taper of 3/8 inch per foot (31.2 mm/m) marked to indicate
variations of 1/64 inch (0.4 mm) in diameter, is to be used to measure the internal diameter. If the lining of
the hose has a lap joint, the tapered plug gauge is to be provided with a slot to accommodate the lap joint.

5A.1.5 To determine the internal diameter, the end of the hose is to be cut square and the tapered plug
gauge inserted in the hose sample until a close fit is obtained without forcing. The diameter of the gauge at
the end of the sample, to the nearest 1/64 inch (0.4 mm), is to be recorded as the internal diameter of the
hose.

5A.2 Internal diameter of charged hose

5A.2.1 The internal diameter of hose with a trade size less than 3 inches shall be determined at 50 psi
(345 kPp)and 150 psI (TU35 KPa) In accordance with the test In section 38A and reported as part of the
Product|Specification Sheet.

5A.3 Qutside diameter of charged hose

5A.3.2 | The outside diameter of hose with a trade size less than 3.inches shall be fletermined at 150 psi
(1035 klPa) in accordance with the test in Section 38A and reportediin the Product Specification Sheet.

6 Jacket and Inner Reinforcements

6.1 A |acket shall be evenly and firmly woven, and‘free from visible defects, threlad knots, lumps, and
irregularities of twist provided that they would not impair its intended use. The threads shall be continuous,
and any|knots in the filler threads shall be tucked tnder the warp threads.

6.2 A jacket shall be seamless and shall have the fillers woven around the hose thrpughout its length and
the warps interwoven with the fillers. A jacket may be made with a cover over the woyen jacket.

6.3 Hgse having a woven jacket\or hose having an inner reinforcement and a prqtective cover may be
considefed equivalent to multiple-jacketed hose if it complies with the applicable performance
requirements specified in this'standard.

7 Lining

7.1 Alining shall*be of uniform thickness and free from pitting or other irregularitie§ or imperfections and
shall comply with the applicable test requirements specified in Sections 24 — 27.

8 Cover

8.1 A cover shall be of uniform thickness and free from pitting, blisters, or other imperfections that would
impair its intended use, and shall comply with the applicable test requirements in Sections 24 — 26.

8.2 A cover may have intentional pricking, ribs, corrugations, or a wrapped finish.
9 Coatings and Treatments

9.1 Hose may have jackets with treatments or coatings if the hose complies with the applicable
performance requirements in this standard.
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10 Couplings

10.1 The couplings of hose assemblies shall be made from metals having the strength and other
characteristics necessary to comply with the applicable performance requirements in this standard.

10.2 A metal used in the construction of any part shall have corrosion-resistant properties equivalent to
those of high-strength yellow brass, UNS No. C86500 in ASTM B30 and ASTM B584.

10.3 To determine if a metal has the properties mentioned in 10.2, it shall comply with the requirements
of the Salt-Spray Corrosion Test, Section 32.

10.4 A copper-alloy part containing more than 15 percent zinc shall comply with the requirements of the
Moist Ammonia Air-Stress Cracking Test, Section 31.

10.5 Anp expansion ring of a coupling shall be smooth and have rounded edges:
10.6 Alswivel mechanism of a coupling shall turn freely by hand.

10.7 Alsurface shall have no sharp edges or projections that might abrade a hose| The inside surfaces
shall be machine-finished.

Exceptign: Corrugations in a tail section need not be machine-finished.
10.8 Algasket of a coupling shall have uniform dimensions.
PERFORMANCE

11 Hydrostatic Proof-Pressure Tests

1.1 General

11.1.1  Hose shall comply-Wwith items (a) — (k) and hose assemblies shall comply with items (a) — (1), when
subjectef for at least 15 seconds to a hydrostatic proof-pressure of two times the dervice test pressure.
The pregsure may be maintained for up to 1 minute if necessary, to determine [compliance with the
requirenents. See~1'h4.5.

a) The-elongation of single-jacketed hose shall not exceed 10 percent of the Igngth measured at 10
PBig\(69 kPa). See 11.4.6.

b) The elongation of multiple-jacketed hose shall not exceed 8 percent of the length measured at
10 psig for sizes of 1-1/2 through 2-1/2 inches (38 — 65 mm nominal ID). See 11.4.6.

c) The elongation of multiple-jacketed hose shall not exceed 10 percent of the length measured at
10 psig for sizes of 2-3/4 inches through 3 inches (70 — 76 mm nominal ID). See 11.4.6.

d) The elongation of multiple-jacketed hose shall not exceed 13 percent of the length measured at
10 psig for sizes of 3-1/2 — 6 inches (89 — 152 mm nominal ID). See 11.4.6.

e) The hose shall not leak or balloon, and there shall be no breaking of any thread in the jacket.

f) The twist of the hose shall not exceed the values indicated in Table 11.1. Any final twist shall be
in the direction to tighten couplings. A twist to the right, the direction that would tend to tighten
couplings, is indicated by a clockwise rotation of the free end of the hose as viewed from the water
supply end. The hose shall not twist to the left more than 2 degrees per foot (0.114 rad/m) while the
pressure is being increased to the test value. See 11.4.7.


https://ulnorm.com/api/?name=UL 19 2024.pdf

FEBRUARY 2, 2024 UL 19

11

g) The warp of the hose shall not exceed 20 inches (508 mm) per 50 foot (15.2 m) length. See
11.4.8 and 11.4.9.

h) Single-jacketed hose shall not rise from the level of the test surface more than 7 inches (178
mm) for hose sizes of 1-1/2 through 2 inches (38 — 51 mm nominal ID). See 11.4.11.

i) Single-jacketed hose shall not rise from the level of the test surface more than 4 inches (102 mm)
for hose sizes of 2-1/2 through 3 inches (65 and 76 mm nominal ID). See 11.4.11.

j) Single-jacketed hose shall not rise from the test surface for hose sizes of 3-1/2 inches (89 mm)
and larger. See 11.4.11.

k) Multiple-jacketed hose shall not rise from the test surface. See 11.4.11.

I
g

A hose assembly shall show no slippage or leakage of the coupling or dam
oupling.

11.2 Sample

11.2.1
specifie

11.3 E

11.3.1
the sam

The test is to be conducted on a nominal 50 foot (15.2¢m) length or lon
1, sample of the hose or hose assembly.

quipment

A hand- or power-driven pump or an accumulator system capable of incre
ple at a rate of 300 — 1000 psig (2070 — 6900 kPa) per minute is to be used.

age to the hose at the

jer, unless otherwise

asing the pressure in

11.3.2 |The test surface is to be inclined tofacilitate removal of air from the sample and of such design
and dimensions that the sample is free to.move during the tests.
Table 11.1
Maximum twist of hose per 50 feet
Service test pressure, psi Maximum twist, turns per
Trade pize of hose, Inches,)(mm ID) No. of jackets (kPa) 50 feet (15.2 m)
11/2, 1-3/4, 2(38,45, 51) Single 150 (1035) 7-1/2
2-1/2(3(65, 76) Single 150 (1035) 3-3/4
3-1/4, 4,5,6,89, 102, 127, 152) Single 150 (1035) 1-3/4
1-142,)1-3/4, 2 (38, 45, 51) Single 200 (1380) and above 10
2-1/2, 3, 3-1/2, 4,5, 6 (65, 76, 89, 102, Single 200 (1380) and above 5
127, 152)
1-1/2, 1-3/4, 2 (38, 45, 51) Multiple 200 (1380) and above 4-1/4
2-1/4,2-1/2,2-3/4, 3,3-1/2, 4,4-1/2,5,6 Multiple 200 (1380) and above 1-3/4
(57,65, 70,76, 89, 102, 114, 127, 152)

11.4 Test method

11.4.1
suitable

If a hose assembly is being tested, it is to be marked prior to the tests with a pencil or other

means at a point immediately adjacent to each coupling.

11.4.2 One end of the sample is to be connected to the source of water supply by means of couplings or
temporary test fittings, and the other end is to be free to move and is to be closed by a fitting provided with
a petcock for the escape of air while the sample is being filled with water. For hose having a nominal length
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of 50 feet (15.2 m), the connection between the end of the sample and the source of water supply is to be
rigid. For hose having a nominal length greater than 50 feet, the connection between the end of the
sample and the source of water supply may be flexible.

11.4.3 The sample is to be stretched out on the test surface so as to lie straight and without twist. To
facilitate the complete removal of air from the sample, the surface on which the sample rests is to be
inclined so that the supply end is lower than the other end. With the petcock open, water is to be admitted
through the sample gradually until all air has been expelled and the sample is completely filled with water.
The petcock is then to be closed and the pressure raised to 10 psig (69 kPa) and held at that pressure
while the initial length measurement is taken. While at this pressure, the sample is to be straightened out
in order to obtain an accurate measurement. The jacket construction and workmanship in weaving,
particularly knots, loose ends, and skips in warp threads are to be noted and recorded.

11.4.4 [The length of the sample between fittings is to be measured and recordeJi to the nearest inch
(centimetter). The position of the sample with regard to twist is to be noted. From)thig point on, neither the
sample nor the fittings are to be touched, moved, or interfered with in any way'dntil aJl measurements and
observations have been completed at the final test pressure.

11.4.5
increase]
reached
defects.

Following measurement of the length at 10 psig (69 kPa), the pressure in
d at a rate of 300 — 1000 psig (2070 — 6900 kPa) per minute until the requi
While the pressure is being increased, the sample\is to be examined fa
The proof pressure is to be maintained for at least”15 seconds, but not

During the time the test pressure is maintained, the obsérvations and measurements

warp, an

11.4.6

approac
samples
surface.

d rise are to be completed.

f the sample warps to any appreciable extent and particularly if the allowabl

that do not warp to any extent, the measurement is to be taken parallel to
For this purpose, an edge of<the table is to be marked off in feet and

centimeters). All measurements are to-be taken to the nearest inch (centimeter) fron

the fittin
pressurg

11.4.7

the perig
The amg
direction

11.4.8

hs. The elongation of the“sample is to be calculated from the measureme
and the measurement taken at 10 psi (69 kPa).

d during which'the pressure is being applied, the turns of the fitting at the fre
unt of twistuis*to be recorded to the nearest one-eighth turn or 45 degree
as eitherright or left.

For'samples having a nominal length of 50 feet (15.2 m), or less if spec

ned, the length at proof pressure is to,be measured by following the contoI

the sample is to be
red proof pressure is
r leakage and other
more than 1 minute.
for elongation, twist,

limit of elongation is
r of the sample. For
the edge of the test
inches (meters and
n the inside edges of
nt taken at the proof

The amount of twist at proof pressure is to be measured by following the colgr line or by noting, in

e end of the sample.
5 (0.79 rad), and the

fied, the warp is the

maximum deviation between the sample and a straight line that is drawn between re:

fittings at each end of the sample.

ference points on the

11.4.9 For samples having a length greater than 50 feet (15.2 m) but not exceeding 100 feet (30.5 m),
the warp is the maximum deviation between the sample and each of two straight lines. One straight line is
to be drawn between the reference point on one fitting to a reference point on the sample 50 feet from that
fitting. The other straight line is to be drawn from the reference point on the other fitting to a reference point
on the sample 50 feet from that fitting. All reference points are to be located on the centerline of the
sample and the center of the fittings.

11.4.10 If a hose is not provided with a fitting at its free end, a lightweight fitting without lugs is to be
attached to the free end. If a fitting with lugs is provided on the free end of the hose, an adaptor that does
not weigh more than the fitting and that has a larger outside diameter than the lugs is to be attached to the
fitting.
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11.4.11

The maximum distance that the sample rises above the test surface while

is to be measured to the nearest inch (centimeter).

12 Kink Test

12.1 General

12.1.1

at the proof pressure

Hose, while kinked, shall withstand a hydrostatic test pressure of 1-1/2 times the marked service
test pressure without leakage, rupturing, or breaking of any thread in the jacket or reinforcement.

12.2 Sample

12.21
123 E
12.3.1
124 T

12.4.1
is then
sample
fittings &
300 -1

The length of the sample is to be at least 3 feet (0.9 m).

quipment

The hydrostatic equipment for this test is to be the same as that specified in |
pst method

The sample is to be filled with water with the petcd¢ck’open to allow all air to
0 be closed, the pressure raised to approximately (but not exceeding) 10 p
kinked 18 inches (457 mm) from the free end*hy tying the hose back agains
s practicable, so that there will be a sharp-kink. The pressure is then to be
D00 psig (2070 — 6900 kPa) per minute until 1-1/2 times the service test pre

then immediately released.

13 Hy
131 G

13.1.1
withstar

Hrostatic Strength Test
eneral

Hose, while lying straight, and curved around a surface having a radius of 2

breaking of any thread in‘the jacket or reinforcement.

11.3.1.

escape. The petcock
sig (69 kPa), and the
t itself as close to the
increased at a rate of
ssure is reached, and

¥ inches (0.7 m), shall

d a hydrostatictest pressure of three times the marked service test pressure without rupturing or

13.1.2 [Hose assemblies, while lying straight, and curved around a surface having|a radius of 27 inches
(0.7 m)| shall-withstand a hydrostatic test pressure of three times the service {est pressure without
leakage} rupturing, or breaking of any thread in the jacket or reinforcement, and without slippage, leakage,
or damage-efthe-couphngs:

13.2 Sample

13.2.1 The length of the sample is to be 3 feet (0.9 m).

13.2.2 If a hose assembly is being tested, the sample is to be marked prior to the test with a pencil or
other suitable means at a point immediately adjacent to each coupling.

13.3 Equipment

13.3.1

The hydrostatic equipment for this test is to be the same as that described in 11.3.1, except that a
protective enclosure is also to be used.
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13.3.2 A test frame or surface that is curved to a radius of 27 inches (0.7 m) is to be used for conducting
the burst test while the hose is in the curved position. The test frame on the surface is to have provisions
for firmly securing both ends of the sample while under test.

13.4 Test method

13.4.1 The sample is to be placed in a protective enclosure, connected to the source of water supply, the
air expelled, and the pressure raised at a rate of 300 — 1000 psig (2070 — 6900 kPa) per minute until the
hydrostatic test pressure specified in 13.1.1 or 13.1.2 is reached, and immediately released. The sample is
to be tested in the straight and curved positions.

14 Repeated Bending Test

141 GLneraI

ID) shallf withstand 100,000 cycles of repeated bending to the radius specified in Table 14.1, while filled
with water, without breakdown. Upon completion of the repeated bending, the samplg, while lying straight,
shall comply with the requirements of the Hydrostatic Strength Tes},Section 13.

14.1.1 A coupled sample of hose in each size 1-1/2 through 3-1/2 inchés)(38 thgugh 89 mm nominal

14.2 Sample

14.2.1 [The length of sample as specified in Table 14.2\isto be used.

Table 14.1
Radius of bend and distance between center of reels for repeated bending test

Trade size of hose, Radius of bending, Distance between centers of reels, Inches (mm)
Inchep (mm) Inches (mm) Vertical Horizontal

1-1/2 (38) 8 (203) 19 (483) 8 (203)
1-3/4 (45) 8 (203) 19 (483) 8 (203)

2 (51) 14 (356) 34 (864) 14 (356)
2-1/4 (57) 14 (356) 34 (864) 14 (356)
2-1/2 (65) 14 (356) 34 (864) 14 (356)
2-3/4 (70) 14 (356) 34 (864) 14 (356)

3 (76) 14 (356) 34 (864) 14 (356)
3-1/ 897 % (3586) 34 (864) 14 (356)
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Table 14.2
Length of test sample for repeated bending test

Trade size of hose, Length of test sample,

Inches (mm) feet (m)

1-1/2 (38) 14 (4.3)

1-3/4 (45) 14 (4.3)

2 (51) 15 (4.6)

2-1/4 (57) 15 (4.6)

2-1/2 (65) 15 (4.6)

2-3/4 (70) 16 (4.9)

3 (76) 16 (4.9)

3-1/2 (89) 16 (4.9)

14.3 Hquipment

14.3.1 |The equipment for this test is to consist of a steel framework on which are mounted two wooden

reels. A

semicircular groove, wide enough to accommodate thé-sample without bind

circumf

of the cfrcumferential grooves, is to be as specified in Table 14.1. The reels are to

flat sid

Each repl is to rotate freely about an axle at its center. A motor-driven mechanism
pulls the sample up over the reels for a total distance of 4 £0.5 feet (1.2 £0.15 m) ar

the hos
144 T

14.4.1

in an S+
to make
be brou
subjectq

14.4.2

rence of each reel to act as a guide for the sample~The radius of the reels,

in the same vertical plane so that the distance between centers is as sg

down, at a rate of 4 £1 complete cycles‘\per minute.
pst method

The sample is to be filled with water and capped at each end. It is then to beg
the sample conformito the reels is to be attached. The end that passes unde

ght up and fastened*to the motor-driven mechanism described in 14.3.1.
d to 100,000 complete cycles of bending.

After completion of the bending, the sample is to be removed from the test

for any

vidence_of damage, and then tested in accordance with the Hydrostatic Stre|

ing, is to be cut in the
measured to the base
be mounted with their
ecified in Table 14.1.
is to be provided that
d then reverses to let

placed over the reels

shaped curve with the end that passes over the top reel brought down and @ weight just sufficient

r the bottom reel is to
The sample is to be

equipment, examined
ngth Test, Section 13,

while the sample is lying straight. In lieu of subjecting the entire length to the burst test, a 3 foot or longer

section

an)be cut from the central portion of hose that received bending in two dire

ttions, recoupled, and

then subjected fo the Hydrostatic Stirength Test.

15 Alternating Pressure Test

15.1

15.1.1

152 S

15.2.1

General

Hose and hose assemblies shall withstand 2000 cycles of alternating low and high pressure,
between 0 psig and the service test pressure, without breakdown. After cycling, the sample shall withstand
the appropriate proof-pressure in Section 11, without leakage, ballooning or rupture.

ample

The length of the sample is to be 12 feet (3.7 m).
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15.2.2 If a hose assembly is being tested, the sample is to be marked prior to the test with a pencil or
other suitable means at a point immediately adjacent to each coupling.

15.3 Equipment

15.3.1 The equipment for this test is to consist of a pump as described in 11.3.1, capable of increasing
the internal pressure from 0 psig to the sample's service test pressure and means to decrease the internal
pressure of the sample to 0 psig, at a rate of 3 +1/2 cycles of pressure change per minute.

15.4 Test method

15.4.1 The sample is to be connected to the source of water under pressure, the air expelled, and the
hydrostatic pressure within the sample alternately raised to the service test pressure and then lowered to 0
psig. The rate of increase and decrease is to be uniform and such that approximately 20 seconds are
required|to go from 0 psig to the maximum test pressure and back to 0 psig (1yele).

15.4.2 After completion of 2000 cycles of low and high pressure, the sample is tQ be subjected to the
approprigite proof-pressure in Section 11.

16 Abirasion Test
16.1 Gepneral

16.1.1 Hose shall withstand 1-1/2 times the service test pressure without ruptufing or breaking any
thread in] the jacket or reinforcement, after 300 cycles of abrasion for single-jacketefd hose and after 500
cycles of abrasion for multiple-jacketed hose.

16.2 Sample

16.2.1 [The length of the sampletisfo be 4 feet (1.2 m) or longer, depending on the design of the test
equipment.

16.3 Equipment

16.3.1 [The followitig-equipment is to be used:

inute;

f’r A hgrizontally reciprocating machine with a 12 inch (305-mm) stroke capable of 20 cycles per

b) A stationary mandrel having a diameter of 2-1/4 inches (57.2 mm) and covered with No. 1-1/2
(coarse) emery cloth;

c) An 8-pound (3.6 kg) weight for 1-1/2, 1-3/4, and 2 inch (38, 45, and 51 mm nominal ID) size
hose;

d) A 12-pound (5.4 kg) weight for 2-1/4, 2-1/2, 2-3/4, and 3 inch (57, 65, 70 and 76 mm nominal ID)
size hose;

e) A 15-pound (6.8 kg) weight for 3-1/2 and 4 inch (89 and 102 mm) size hose;
f) An 18-pound (8.2 kg) weight for sizes greater than 4 inches (102 mm); and

g) The hydrostatic equipment specified in 11.3.1 and a protective enclosure.
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16.4 Test method

16.4.1  The sample is to be clamped at one end to a horizontally reciprocating crossbar. The other end is
to be allowed to hang down over the mandrel. The appropriate weight specified in 16.3.1 is to be attached
to the free end of the sample. Coupled hose samples may be used for this test, but the total weight at the
end of the hose, including the weight of the coupling, expansion ring, and any adapters or clamps, is to
equal the weight given in 16.3.1.

16.4.2 The sample is to be drawn back and forth over the emery cloth at a rate of 20 +2 cycles per
minute by the motion of the crossbar. At the end of each 50 cycles, the emery cloth is to be cleaned by
means of compressed air. New emery cloth is to be used for each test sample. After the applicable number
of cycles specified in 16.1.1, the sample is to be removed from the test apparatus, coupled if necessary,
i ; i a rate of 300 — 1000
.07 — 6.89 MPa) per minute until 1-1/2 times the service test pressure is reachgd.

17 Heat-Resistance Test
17.1 General

17.1.1 |A coupled sample of hose, while lying straight, shall“comply with the|requirements of the
Hydrostptic Strength Test, Section 13, after exposure to a heated steel block, as desgribed in 17.4.1.

17.2 Sample
17.2.1 [The length of the sample is to be 18 inches (457 mm).
17.3 BHquipment

17.3.1 [An oven capable of maintaining a temperature of 260.0 +2.0°C (500.0 +3.69F), a solid steel block
2-1/2 by 1-1/2 by 8 inches (63.5 by.38 by 203 mm), the hydrostatic equipment spefified in 11.3.1, and a
protectiye enclosure are to be used for this test.

17.4 Test method

17.4.1 [The sampleis to be sealed at one end, filled with tap water, sealed the other end, and
conditioped for, 24 hours in a room maintained at 23.0 +2.0°C (73.0 £3.6°F). The steel block is to be
heated for at.least 16 hours in an oven maintained at 260.0 £1.0°C (500.0 £1.8°F), removed from the
oven, andwithin 5 seconds placed so that the longitudinal axis of the steel block i$ perpendicular to the
longitudjnal’axis of the sample. The contact area is to be the midpoint of the 2-1/2/inch (63.5 mm) wide
side of the steel block and the midpoint of the sample. A metal knife edge is to be used as a support near
one end of the steel block to balance the steel block on the hose and obtain maximum force on the hose.
After 60 seconds, the steel block is to be removed. After the hose has cooled, it is to be laid straight and
subjected to the Hydrostatic Strength Test, Section 13.

18 Fold-Resistance Test
18.1 General

18.1.1 Hose, while lying straight, shall comply with the requirements of the Hydrostatic Strength Test,
Section 13, after being subjected to folding described in 18.4.1.
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18.2 Sample
18.2.1 The length of the sample is to be 3 feet (0.9 m).
18.3 Equipment

18.3.1 Equipment for this test is to consist of a Type Il A oven as described in ASTM E145, a clamp fitted
with calibrated springs capable of exerting a total force of 120 pounds (534 N), the equipment specified in
11.3, and a protective enclosure.

18.4 Test method

18.4.1 [The sample is to be folded at the center of the length and held tightly folded [by means of a clamp
fitted with calibrated springs so that a total force of 120 pounds (534 N) is-exerted on the fold. The
assembly is then to be placed in a thermostatically controlled oven maintained at|a temperature of 60
+2.0°C ([140.0 £3.6°F), for 30 days. At the end of the test period, the assembly is to pbe removed from the
oven andl allowed to cool at room temperature. The clamp is then to be removed, and the sample is to be
laid straight and subjected to the Hydrostatic Strength Test, Section 13} If the lining of the hose adheres to
itself aftgr the clamp is removed, the lining shall free itself by the time the service tes} pressure is reached
during the Hydrostatic Strength Test.

19 Wet Hose Test
19.1 Gepneral

19.1.1 Hose and hose assemblies shall withstand 48 hours of immersion in water|at room temperature
without Visible deterioration and shall then comply with the requirements of the Hydrpstatic Strength Test,
Section 13, while wet and lying straight.

19.2 Sample
19.2.1 [The length of the samplé is to be 3 feet (0.9 m).
19.3 Test method

19.3.1 |A sample\is to be immersed in tap water at room temperature for 48 hours. The sample is then to
be remoyed fromthe water and, within 15 minutes, subjected to the Hydrostatic Strength Test, Section 13.

20 Low-TFemperatureTtest

20.1 General

20.1.1 Hose not marked in accordance with 40.2.2 shall withstand the appropriate proof-pressure in
Section 11, without leakage, ballooning, or rupture, after being subjected to cold flexing at a temperature of
minus 4.0 £3.6°F (minus 20.0 +2.0°C) as described in 20.4.1.

20.1.2 Hose marked in accordance with 40.2.2 shall withstand the appropriate proof-pressure in Section
11, without leakage, ballooning or rupture, after being subjected to cold flexing at a temperature of minus
65.0 £3.6°F (minus 54.0 £2.0°C) as described in 20.4.1.

20.2 Sample

20.2.1 The length of the sample is to be 3 feet (0.9 m).
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20.3 Equipment

20.3.1 The equipment for this test is to consist of that specified in 11.3.1, a protective enclosure, and a
cold box capable of maintaining the appropriate temperature and of sufficient capacity to accommodate
the test samples.

20.4 Test method

20.4.1 The sample is to be placed in a container of water at room temperature for 24 +1/2 hours. The
sample is then to be removed from the water, exposed to room temperature for 15 minutes, and then
placed in the cold box maintained at the appropriate test temperature. After 16 £1-1/2 hours in the cold
box, the sample is to be removed and immediately bent double on itself (180 degrees), first one way and
then thg other. The sample IS then 1o be thawed at room temperature for 24 hotrs, laid straight, and
subjected to the proof-pressure in Section 11.

21 Coppling Retention Test
211 General

21.1.1 |Hose assemblies shall withstand a hydrostatic proof-pressure of two times the service test
pressurg¢ for 10 minutes without slippage or leakage of the) couplings or damagg to the hose at the
couplings.

21.2 Sample
21.2.1 |The length of the sample is to be 3 feet (0.9 m).
21.3 Hquipment

21.3.1 |The equipment specified-in11.3.1 and 11.3.2 and a protective cover are to be used for this test.

21.4 Test method

21.4.1 |The sampleis~t0 be marked prior to the test with a pencil or other suitaple means at a point
immediately adjacent' to each coupling. The sample is then to be placed in the |protective enclosure,
connected to the~source of water supply, the air expelled, and the pressure raised at a rate of 300 — 1000
psig (2070 —6900 kPa) per minute until the appropriate proof-pressure is reached. After 10 minutes at the
test pregsute,the sample assembly is to be examined for slippage, leakage, or damage to the hose at the
couplings

22 Friction Loss Test
22.1 General

22.1.1 A hose shall not have a friction loss greater than the values specified in Table 22.1.
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Table 22.1
Maximum friction loss of hose

Maximum acceptable friction loss per
Trade size of hose, inches (mm ID) Flow rate gallons (L) per minute 100 feet (30.5 m) of hose, psig (kPa)

1-1/2 (38) 120 (454) 45.0 (310)
1-3/4 (45) 120 (454) 30.0 (207)

2 (51) 150 (567) 20.0 (138)
2-1/4 (57) 190 (719) 15.0 (103)
2-1/2 (65) 220 (833) 12.0 (83)
2-3/4 (70) 280 (1060) 12.0 (83)

i (70) 400 (T571%) T5.0 (103)
3-[1/2 (89) 600 (2271) 15.0 (103)

22.2 Sample

22.2.1 [The length of the sample is to be 50 +3 feet (15 +1 m) between couplings. [For the evaluation of
hose of P-3/4 inch and less nominal size, the attached couplings shall have a waterway diameter not less
than 0.2p inch smaller than the nominal hose size. For the evaluation of hose of greater than 2-3/4 inch
nominal [size, the attached couplings shall have a waterway diameter not less than p.5 inch smaller than
the nominal hose size. For the evaluation of coupled hose.assemblies, the diameter [of the waterway may
be smallgr than the dimensions indicated above, depending on the design of the couplings.

22.3 Egquipment

22.3.1 [The following equipment is to be used:

Q

Two piezometer fittings of thé-same nominal size as the sample test hose;

o

A calibrated water flow'meter or equivalent water flow measuring device;

A differential pressure gauge connected to two piezometers to read the djfference of pressure
etween the inlet-and outlet ends of the hose;

o o O

A water supply system capable of providing the required flow rates specified in Table 22.1; and

D

A pressure gauge with a 200 +50 psig range.

22.4 Testmethod

22.4.1 The upstream and downstream ends of the sample hose are to be connected to the piezometer
fittings. A differential pressure gauge shall be connected to the two piezometer fittings. A nominal 200 psig
pressure gauge shall be installed immediately before the upstream piezometer fitting and after the water
supply connected to the flowmeter. The downstream piezometer fitting is to be connected to a valve
capable of throttling the water flow.

22.4.2 The hose shall then be pressurized to 10 £2 psi and the length of the hose between couplings is
to be measured to the nearest inch.

22.4.3 The water flow rate specified in Table 22.1, is to be established through the hose at an inlet
pressure of 100 £2 psi and readings of the differential pressure gauge are to be made. If it is not possible
to maintain a 100 £2 psi inlet pressure at flow rates of 400 gpm and 600 gpm for 3 inch and 3-1/2 inch
hose respectively, then the inlet pressure may be lowered.
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22.4.4 The sample hose is then to be removed from the assembly and the loss-of-head for the test piping
located between the piezometer fittings is to be determined for the same flow rate. The loss-of-head for
the hose then is to be determined by subtracting the loss between the piezometer fittings from the loss
between the piezometer fittings and hose.

22.4.5 The loss-of-head for the hose is to be converted to values in psig (or kPa) per 100 feet of hose.
23 Accelerated Aging Test of Threads
23.1 General

23.1.1 The breaking strength of the warp and filler threads that have been conditioned in an air-
circulatipg oven as specified in 23.4.1 shall not be less than 40 percent of the strength of threads that have
not been heated in air.

23.2 Sample

23.2.1 |Six 8 inch (203 mm) long warp threads and six 8-inch long-filler threads taken from the jacket or
reinforcément of the hose are to be used.

23.3 Hquipment

23.3.1 |Breaking strength tests are to be conducted<using a power-operated madhine, as described in
ASTM D412. The Type Il A oven described in ASTM/E145 is to be used for the conditioning.

23.4 Test method

23.4.1 |Three warp threads and three.filler threads are to be placed in an air-circulating oven at 165.0
1£2.0°C [329.0 £3.6°F) for 168 £1/2hours. After the conditioning, the threads are {o rest for at least 24
hours i a room maintained at 23.0:+2.0°C (73.0 £3.6°F) and 50 5 percent relative humidity. The threads
are ther) to be subjected to a breaking strength test using a tensile-strength testing jnachine having a jaw
separation of 2 inches (50.8.mm) per minute. The average of three samples is fo be considered the
breaking strength. This value is to be compared with the average breaking strength fof the three warp and
three filler thread samples that have not been heated in air.

24 Adhesion Tests

24.1 GQGeneral

24.1.1 The adhesion between the lining and the jacket or reinforcement shall be such that the rate of
separation of a 1-1/2 inch (38.1 mm) strip of the lining from the jacket or reinforcement shall not be greater
than 1 inch (25.4 mm) per minute when a weight of 12 pounds (5.4 kg), is applied in accordance with
24.3.1-244.2.

24.1.2 If a rubber backing is used between the lining and the jacket or reinforcement, the adhesion
between the lining and the backing and between the backing and the jacket or reinforcement shall be such
that the rate of separation of a 1-1/2 inch (38.1 mm) strip is not greater than 1 inch (25.4 mm) per minute
when a weight of 12 pounds (5.4 kg) is applied. See 24.4.2.

24.1.3 The requirements of 24.1.1 and 24.1.2 are not intended to exclude a construction that provides no
adhesion between the jacket and lining along the fold, if the surface over which there is no adhesion is not
greater than 35 percent of the total surface.
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24.1.4 The adhesion between the cover and the woven jacket or reinforcement shall be such that the
rate of separation of a 1-1/2 inch (38.1 mm) strip of the cover from the jacket or reinforcement shall not be
greater than 1 inch (25.4 mm) per minute with a weight of 10 pounds (4.5 kg).

24.2 Sample

24.2.1 The sample is to be 2 inches (50.8 mm) wide and is to be cut through to give a rectangular sample
2 inches wide and the full circumference of the hose in length. A strip of lining or cover 1-1/2 inches (38.1
mm) wide is to be cut out accurately; the cut is to extend through the lining or cover but not entirely through
the woven jacket or reinforcement. This strip is to be separated from the jacket for about 1-1/2 inches. A
reference mark is to be placed on the jacket or reinforcement at the juncture of the jacket or reinforcement

or cover.

243 E

24.3.1
frame is
hang fre

Juipment

A supporting frame, clamps, weights, weight holders, and a timer @re to be
to be constructed so that the sample, with weights attached, may be susq
bly during the duration of the test.

24.4 Test method

24.4 .1

lining, g
clamp h
supporti
place is
reinforcd
to the ne

24.4.2
between

With the separated jacket or the reinforcement,.or\the reinforcement toget

nging vertically, to which the prescribed weight is to be attached. Provision
g and releasing the weight slowly without.jerking. The distance through wh
to be noted for 10 minutes, or until complete separation occurs. The adhg
ment is to be taken as the rate obtained by dividing the total distance sepa
arest 0.1 inch (2.5 mm), by the elapsed time in minutes.

1jpped in a stationary clamp, the separated lining-or cover is to be gripped i

f a rubber backing is used_between the lining and the jacket or reinforc
the lining and the backingjand the adhesion between the backing and the ja

are to be¢ determined using the methods described in 24.4.1. If the adhesion betwe

backing
backing

or between the backing and the jacket or reinforcement cannot be detg
has a tendency-to-tear during the test, the rate of separation between the se

to be considered the adhesion.

25 Acd

251 G

elerated Aging Test of Linings and Covers

pneral

ised. The supporting
ended vertically and

her with the cover or
h a freely suspended
s are to be made for
ich separation takes
sion to the jacket or
ated in inches (mm),

ement, the adhesion
cket or reinforcement
en the lining and the
rmined because the
parating members is

25.1.1

The tensile strength and ultimate elongation of specimens of a lining and cover, if any, that have
been conditioned for 70 £1/2 hours in an air oven at 100.0 +2.0°C (212.0 +3.6°F) shall not be less than 80
percent of the tensile strength and 50 percent of the ultimate elongation of specimens that have not been
heated in air.

25.2 Sample

25.2.1

Six samples, each approximately 1 inch wide, of the lining and cover are to be cut transversely
from a representative section of the hose. The test specimens described in 25.4.5 are to be obtained from
these cut sections.
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25.3 Equipment

25.3.1 Tensile strength and elongation tests are to be conducted using a power-driven machine as
described in ASTM D412.

25.3.2 The rate of travel of the power-actuated grip is to be 20 +1 inches (508 £25.4 mm) per minute.

25.3.3 The elongation is to be measured by means of a scale or other device capable of indicating the
elongation with an accuracy of 0.1 inch (2.5 mm) without damaging the specimens.

25.3.4 For removing irregularities in samples, the buffing machine or skiving machine outlined in ASTM
D3183 is to be used.

I 25.3.5 |Die C and the dial micrometer described in ASTM D412 are to be used:for ¢utting and measuring
the thickness of the specimens.

| 25.3.6 [The Type Il A oven described in ASTM E145 is to be used for.the conditioning.
25.4 Test method

| 25.4.1 |Tensile strength and ultimate elongation are to bé détermined in accordance with Method A of
ASTM D412. Three specimens for oven conditioning and:three specimens for compgrison purposes are to
be prepared as described in 25.4.2 - 25.4.7.
25.4.2 |The parts to be tested are to be separated from the hose jacket or reinforcgment without the use
of solvent, if practicable, and without excessive stretching of the parts. If it is necespary to use a solvent,

commeJciaI isooctane is to be used. The,'separated part is then to be placed

evapor.

2543

tion of the solvent from the part.fob at least 1 hour before testing.

The samples of the linjngiand cover are to be buffed or skived prior to

unevenmess of surface or backing, if used, that would interfere with an accurate
n thickness. If the nature or thickness of the lining or cover is such that buffing or skiving cannot

specimg
be acco

:
t
q

k

mplished withoutdamaging the lining or cover, any of the following procedurs

) Determing_tensile strength and elongation on specimens with no prior bu
he dial _mierometer specified in 25.3.5, an optical micrometer, or an d
etermine.thickness; or

). Determine tensile strength and elongation on specimens obtained fror

so as to permit free
Hie-cutting to remove
measurement of the

s are acceptable:

ffing or skiving, using
ptical comparator to

n cured slabs of the

2544

Idi.cl Idi

If the lining and cover are made from the same material, specimens for the tensile strength and

elongation tests may be obtained from either component, and the results are to be considered
representative of both components.

25.4.5 After buffing or skiving, dumbbell specimens are to be die-cut and have a constricted portion 0.25
inch (6.4 mm) wide and 1.3 inches (33.0 mm) long. The enlarged ends are to be 1 inch (25.4 mm) wide.

25.4.6 Three measurements for thickness are to be made in the constricted portion of each specimen.
The minimum value obtained is to be used as the thickness of the specimen in calculating the tensile
strength. The average tensile strength and elongation of three specimens is to be considered the tensile
strength and elongation.
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25.4.7 If an automatic extensometer is not used, two parallel bench marks for use in determining
elongation are to be placed centrally 1 inch (25.4 mm) apart on the constricted portion of each of three
samples. Care is to be taken not to injure the specimen. The 1-inch bench marks, if used, are to be placed
on the other three specimens after conditioning. The specimens are to be conditioned as specified in
25.1.1 and tested in accordance with the test procedures specified in ASTM D573. The tensile strength
and ultimate elongation of the aged specimens are to be compared with the tensile strength and
elongation of specimens that have not been heated in air.

25.4.8 Results of tests of specimens that break in the curved portion may be acceptable if the measured
strength and elongation values are at least equal to those for specimens that break within the bench
marks. If such results are not obtained, the test is to be repeated with new specimens.

26 Oz

26.1 Ggneral

t in accordance with
and exposed for 70
temperature of 40.0

26.1.1 [For hose and hose assemblies intended to be marked as ozone resistan
40.2.3, the linings and covers shall show no visible signs of cracking“when stresseq
+1/2 hoyrs to an atmosphere having an ozone partial pressure of 400°+10 mPa at 2
+1.0°C (|04 £1.8°F).

mple

26.2.1
cover of

Three specimens, 3-3/4 inches (95.3 mm) leng by 1 inch (25.4 mm) wide, c
A representative sample are to be used for'this test.

it from the lining and

26.3 Eguipment

26.3.1 [The ozone test chamber and.specimen holder is to be as described in ASTM|D1149.

26.4 Test method

26.4.1 [The three specimens are to be cut longitudinally from the lining and cove
mounted in the specimen holder in a looped position in accordance with the procedur
B, Procgdure B2 of ASTM D1149. The waterway surface of the lining specimens and
the covefr are to be’on the outside of the looped specimen. The ozone test chamber
provide @n ozone-partial pressure of 100 £10 mPa and a temperature of 40.0 £1.0°C

constant|test conditions have been obtained in the ozone chamber and after the mou

r of the sample and
bs outlined in Method
| the outer surface of
is to be regulated to
104.0 £1.8°F). When
hted specimens have

remained‘inJan ozone free atmosphere for 24 hours, the mounted specimens are to

be placed in the test

chamber for 70 hours. After exposure, the specimens are to be removed from the test chamber and
visually examined with a 7-power hand magnifying glass while still mounted in the specimen holder.

27 Water Immersion Test of Linings
271 General

2711

The tensile strength, ultimate elongation, and volume change of a lining shall comply with the

requirements specified in items (a) — (c) after immersion for 168 +1/2 hours in distilled or deionized water

at a temperature of 70.0 £2.0°C (158.0 £3.6°F).
a) Minimum retention of tensile strength — 75 percent.

b) Minimum retention of ultimate elongation — 75 percent.
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¢) Maximum volume swell — 25 percent.
27.2 Sample
27.2.1 Six tensile strength and elongation specimens are to be prepared from the lining, as described in
25.4.2 — 25.4.8, and three volume change specimens, 2 inches (50.8 mm) long by 1 inch (25.4 mm) wide,
are to be cut from the lining of a representative section of hose.

27.3 Equipment

27.3.1 A water or oil bath or oven capable of maintaining the test liquid at 70.0 £2.0°C (158.0 +3.6°F) is
to be used for this test.

27.3.2 [The equipment for the tensile strength and ultimate elongation deternfinations is to be as

describgd in 25.3.1 — 25.3.5.

distilled or deionized
m) are to be used.

27.3.3 [An analytical balance provided with a bridge for the support.of a vessel of
water and a metal die for cutting rectangular specimens 1 by 2 inches (25.4 to 50.8 m

27.4 Method - Effect on tensile strength and ultimate elonhgation

27.4.1
be prep

For the tensile strength and ultimate elongation.determinations, six speciméns of the lining are to
bred in the same manner as for tensile strength-and elongation tests described in 25.4.2 — 25.4.7
before immersing the specimens in the test liquids{Zexcept that 1 inch (25.4 mm) apart marks are to be
placed ¢n the specimens after the immersion unless an automatic extensometer is used. The specimens
are to b¢ immersed in such a manner that they-do not touch each other or the sides qf the container. Three
tube specimens are to be immersed for 168 hours in distilled or deionized watef. The water is to be

maintai
period,
maintai
+2.0°C,

subjecte
compar

t
automaTic extensometer is not used) are to be placed on the specimens, and the

htive purposes,three specimens of the lining that have not been immersed i

ed at 70.0 £2.0°C (158.0 £3.6°F) throughout the immersion period. At the
he specimens that had been(inimersed are to be cooled for 30 to 60 mind
ed at 23.0 +2.0°C (73.4 £3.6°F). Immediately upon removal from the liqu
he specimens are to bé blotted dry with a soft cloth or filter paper, the 1 in

d to tensile strength and elongation tests in accordance with Method A

end of the immersion
tes in new test liquid
d maintained at 23.0
ch bench marks (if an
specimens are to be
of ASTM D412. For
n the test liquid are to

be subjected to tensile strength and elongation tests.

27.5 Method < Effect on volume

27.5.1 |Farthe volumetric swelling determinations, samples from the lining of the hgse are to be buffed or
skived smooth, and three specimens are to be cut by means of the die, see 25.3.5. The volume of each
specimen is to be determined by weighing it first in air and then in water. The specimens are then to be
immersed for 168 hours in distilled or deionized water. The water is to be maintained at 70.0 +2.0°C (158.0
+3.6°F) throughout the immersion period. At the end of the immersion period, the specimens are to be
cooled for 30 to 60 minutes in new test liquid maintained at 23.0 +2.0°C (73.4 +3.6°F). The specimens are
then to be removed one at a time from the water, rinsed in ethyl alcohol, blotted dry with a soft cloth or filter
paper, and again weighed, first in air and then in water. The weight in air is to be taken within 30 seconds
after the specimen is removed from the test liquid, and the weight in water is to be taken within 60 seconds
after removal from the test liquid. The percent increase in volume is to be calculated for each specimen
and the results for the three specimens are to be averaged.
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28 Pull Test
28.1 General

28.1.1 The couplings of a hose assembly shall not be mechanically damaged at the threaded or swivel
connections and shall not move or separate from the hose when subjected to a pull of not less than 2000
pounds-force (8.9 kN) times the diameter of the hose in inches (mm x 0.039).

28.2 Sample

28.2.1 A 1012 inch (254 £51 mm) length of hose assembly is to be used.

28.3 Test method

28.3.1 [The male and female ends of the coupling are to be attached to threaded male and female
adapterdg that, in turn, are to be fitted for installation in the testing machine;

28.3.2 [The tension applied to the sample is to be at the rate of 0.1.inch (2.5 mm)|per minute up to the
value spgcified in 28.1.1.

29 Acgelerated Aging Test of Hose Assembly
291 Gegneral

29.1.1 [The couplings of a hose assembly that*have been conditioned for 70 #1/2 hours in an air-
circulatirlg oven at 100.0 £2.0°C (212.0 +3.6¢F) shall not separate from the hose when subjected to the
pull spedified in 28.1.1.

29.2 Sample

29.2.1 [The length of the sample is to be 10 +2 inches (254 +51 mm).
29.3 Equipment

29.3.1 [The equipment specified in 25.3.6 is to be used.

29.4 Test method

29.4.1 The sample is to be conditioned as specified in 29.1.1. After the conditioning, the sample is to be
subjected to the Pull Test, Section 28.

30 Rough Usage Test
30.1 General

30.1.1 A complete assembly of mating couplings connected together, unattached to hose, and a
coupling with a swivel shall not be deformed or damaged to such an extent that the swivel mechanism
cannot be turned by the exertion of a torque of 100 pounds-feet (136 N-m) or less after being subjected to
the drop tests described in 30.4.1 and 30.4.2.
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30.2 Sample

30.2.1 Three assemblies of mating couplings connected together and three couplings with swivels in
each size are to be used.

30.3 Equipment
30.3.1 A torque wrench having a minimum force of 100 pounds-feet (136 N-m) is to be used.
30.4 Test method

30.4.1 Each sample is to be dropped three times from a height of 6 feet (1.8 m) onto a concrete surface
in suchla manner as to impact on the swivel portion of the coupling. The drop height is to be measured
from the concrete surface to the lowest edge of the sample. Each sample is_theh to be examined for
cracks, proken sections, distortion, and binding.

30.4.2 [If the samples show distortion or binding of the swivel mechanism, the forde required to turn the
swivel mpechanism is to be measured.

31 Molist Ammonia-Air Stress Cracking Test
31.1 General

31.1.1 [After being subjected to the conditions desgribed in 31.3.1 — 31.4.2 a brasq part containing more
than 15 |percent zinc shall show no evidence of cracking when examined using 25X magnification.

31.2 Sample

31.2.1 [A coupling or component n-each size connected to a 6 inch (152 mm) length of hose in
accordance with the manufacturer's instructions and then to an appropriate mating|coupling tightened to
the minimum torque necessary. toproduce a leaktight assembly is to be used.

31.3 Hquipment

31.3.1 |The equipment is to consist of a glass chamber approximately 12 by 12 by 12 inches (305 by 305
by 305 mm), a(glass cover, aqueous ammonia having a specific gravity of 0.94, an inert grid to support
sampleg 1-1/2<inches (38.1 mm) above solution, and an oven or water bath capgble of maintaining a
tempergtureef 34.0 £2°C (93 +3.6°F).

31.4 Method

31.4.1 Each test sample is to be subjected to the physical stresses normally imposed on or within a part
as the result of assembly with other components. Such stresses are to be applied to the sample prior to
and maintained during the test. Threaded parts are to be engaged to an appropriate mating coupling and
tightened to the minimum torque required to product a leaktight assembly. Polytetrafluoroethylene (PTFE)
tape or pipe thread compound are not to be used on the threads.

31.4.2 Three samples are to be degreased and then continuously exposed in a set position for 240 hours
to a moist ammonia-air mixture maintained in a glass chamber 12 by 12 by 12 inches (305 by 305 by 305
mm) having a glass cover. 600 ml of aqueous ammonia having a specific gravity of 0.94 are to be
maintained at the bottom of the glass chamber below the samples. The samples are to be positioned 1-1/2
inches (38.1 mm) above the solution and supported by an inert grid. The glass chamber, with the cover in
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place, is then to be placed in an oven or water bath maintained at a temperature of 34.0 £2°C (93 +3.6°F)
for 240 hours.

32 Salt-Spray Corrosion Test
321 General

32.1.1 A coupling assembly having metallic parts of materials other than high strength, yellow brass,
UNS No. C86500 in ASTM B30 and in ASTM B584 shall be subjected to the salt spray exposure as
described in 32.4.1. After the exposure and drying, the torque required to disassemble the coupling
assembly shall not be greater than 100 pounds-feet (136 N-m). If there is evidence of galvanic corrosion
between dissimilar metals, the exposed couplings shall be connected to the type of hose for which they
are interfded 0 be used, and the hose assembly while Tying straight, shall comply with the requirements in
13.1.1.

32.2 Sample
32.2.1 [Samples are to include two assemblies in each size, each cansisting of mating couplings, and two
couplingp of each design connected to mating couplings of brass as.described in 32.1.1. The samples are
to be tightened together with the minimum torque necessary to produce a leaktight assembly.

32.3 Equipment

32.3.1 [The equipment described in ASTM B117 ista be used. A torque wrench haying a minimum force
of 100 pounds-feet (136 N-m) is also to be used.

32.4 Te¢st method

32.4.1 Mncoated sample couplings.\lare to be subjected to the salt spray exposure for 10 days in
accordamce with the methods specified in ASTM B117.

32.4.2 [Samples that are coated for corrosion protection are to be preconditioned|by being assembled
with a tofque of 50 pounds-feet (67.8 N-m) and then disassembled for a total of 50 agsemble-disassemble
cycles. The couplings are then to be assembled and subjected to the salt spray exposure for 10 days in
accordamnce with thesmethods specified in ASTM B117.

33 Acgelerated’Aging Test of Gaskets

33.1 Gknetral

33.1.1 The tensile strength and ultimate elongation of specimens of a gasket that have been conditioned
for 70 £1/2 hours in an air oven at a temperature of 100.0 £2.0°C (212.0 +£3.6°F) shall not be less than 80
percent of the tensile strength and 50 percent of the elongation of specimens that have not been
conditioned.

33.2 Sample

33.2.1 Three straight specimens are to be obtained from the circumference of the gasket. In order to
reduce the amount of buffing or skiving, gaskets may be cut around the circumference with a sharp knife
or razor blade. The irregularities are then to be buffed or skived until they are removed. The buffed or
skived specimens are not to be greater than 0.075 inch (1.9 mm) thick.


https://ulnorm.com/api/?name=UL 19 2024.pdf

FEBRUARY 2, 2024 UL 19

29

33.3 Equipment

33.3.1

The equipment is to be as described in 25.3.1 — 25.3.6, except no cutting die is necessary.

33.4 Test method

33.4.1
of them

34 Co

341 G

34.1.1
thicknes
22 +1/2

342 S

34.2.1
D395.

343 H

34.3.1
used.

34.4 Test method

34.4.1
35 Oz
351 G

35.1.1
gasket ¢

Tensile strength and elongation are to be determined in accordance with the applicable portions

ethods described in 25.4.1 —25.4.7.
mpression Set Test

eneral

The compression set of samples of a gasket material shall not exceed. 20
s after they have been compressed to 75 percent of the original thickness an
hours at a temperature of 60.0 +2.0°C (140.0 £3.6°F).

amples

Type | samples of the gasket material are to be prepared as described ir

quipment

The oven described in 23.3.1 and equipment as described in Method B of

The test method is to be"as described in Method B of ASTM D395.
bne Resistance Test of Gaskets
eneral

For hose! assemblies intended to be marked as ozone resistant in accord
f a.coupling shall show no visible signs of cracking when stressed and expg

to an a'mosphere having an ozone partial pressure of 100 £10 mPa at a tempe

bercent of the original
d then conditioned for

Method B of ASTM

A\STM D395 are to be

ance with 40.2.3, the
sed for 70 £1/2 hours
ature of 40.0 £1.0°C

(104.0 £TB°FT.

35.2 Sample

35.2.1

Three straight specimens, 3-3/4 inches (95.3 mm) in length, are to b

e obtained from the

circumference of the gasket. In order to reduce the amount of buffing, gaskets may be cut around the
circumference with a sharp knife or razor blade. The specimens are to be buffed smooth and uniform until
the thickness is 0.075 to 0.100 inches (1.9 to 2.5 mm).

35.3 Equipment

35.3.1

The equipment is to be as described in 26.3.1.
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35.4 Test method

35.4.1

bent in the direction of the natural curvature.

36 Water Immersion Test of Gaskets

36.1 General

36.1.1

comply with the Water Immersion Test of Linings, Section 27.

The test method is to be as described in 26.4.1. The specimens are to be exposed to ozone while

The tensile strength, ultimate elongation, and volume change of the gasket of a coupling shall

36.2 Sample

36.2.1
tensile s

and app’l?

change
37 Rad

371 G
37.1.1

psi presg
be remd
determin

37.1.2

371.3

the hossg
manufad
unique |

Specimens obtained from representative gaskets as described in 33,21 a
rength and ultimate elongation measurements. Specimens obtained from reg
ximately 2 inches long (50 mm) by the width or thickness of the gasket are
easurements.

iant Heat Test

pneral

ure loss in accordance with the method inthis section. After the pressure |
ved from the radiant heat test apparatus and the leakage rate throug
ed.

F-ach color and uniquely striped or marked hose shall be tested.

A minimum of 3 hose samples shall be tested to evaluate a hose. All visib
, including but notdimited to exposed stitching, striping, marking as require
turer’s logos shall be tested. More samples shall be tested as necessary

urfaces. Once the shortest time to pressure loss from the unique surfaces te

e to be used for the
presentative gaskets
o be used for volume

Hose and hose assembilies in sizes 3 inches<@nd less shall be tested to deteqmine the time to a 20

bss, the sample shall
n the hose shall be

y unique surfaces of
d by Section 40, and
o evaluate all visibly
sted is determined, a

minimunp of two additional samples for that surface shall be tested. The results from the surface with the

shortest
whole g

time to pressure loss shall be averaged and reported. The results shall be rg
llon pérminute. For leakage rates less than 0.5 gpm, the results shall be rep

37.2 Samples

37.2.1

unded to the nearest
bried as < 1 gpm.

Samples shall be 10 ft +6 in (3 m £152 mm) in length (hose length between couplings) and with
couplings on each end fitted to provide a static sample pressure of 150 psi.

37.2.2 Prior to testing, the dry sample shall be conditioned for 12 hours in a room maintained at 23.0

+2.0°C (73.0 +3.6°F).

I 37.2.3 For hose utilizing cotton materials, in addition to 37.2.2, the sample shall be conditioned at

65+2 %

relative humidity.
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37.3 Equipment

37.3.1 Atest apparatus utilizing a burner head and a means for positioning and restraining the hose shall
be used for testing. An example test apparatus is contained in Appendix A. Two burner heads are in the
illustration for the test apparatus, however only one at a time is used for the test.

37.3.2 The test apparatus shall utilize a burner head with a length of 12-3/8 inches and width of 4-7/8
inches.

37.3.3 A water cooled Schmidt-Boelter heat flux gauge with a minimum range of 0 — 50 kw/m? but not
greater than 0 — 75 kw/ m? shall be used to determine the heat flux output from the burner head assembly.

37.34
shall be
reportin

374 T

37.4.1

static pr
hose cg
conditio
bled fro
mechan

connected to the source of water supply by means* of couplings or temporary test

end is tq
with wa
exposu

37.4.2

30 kw/m?. The heat flux shall be measured using a calibrated heat flux gauge at 3

distancs

3743

the healing element shall be confirmed to be with £5 % of the intended heat flux acr

measur
by mea

the centerliné-of the burner width wise. If measured heat fluxes fall outside the de

adjust th

used and a calibrated water flow meter or equivalent water flow measuiri
j the leakage rate at £0.5 gpm.

est method

The samples shall be secured in the test apparatus for exposure to radiant
essure of 150 psi +5 psi. The ends of the active burnér head shall be a mir
uplings. During the test set up and while charging'the hose with water, th
ned sample shall not be wetted or contacted with water in any way. Any a
M the line prior to the exposure to radiant heaty" Freestanding hydrostatic
ical pumps are both acceptable for pressurizing the sample. One end o

be closed by a fitting provided with a petcock for the escape of air while the

er. The test sample shall be pressurized to 150 psi +5 psi and maintained f
to the radiant heat.

from the burner head to the top of the hose sample intended to be tested.

At the beginning,of each day prior to testing, the linear distribution of heat fl

bment locations, at least 1inch from each other. Testing of the linear distributi
suring the)flux at not less than five locations along the length (long dimensio

e burher until the linear distribution of fluxes falls within the intended range.

For post exposure leakage rate testing, a pump capable of supplying at least 40 gpm at 200 psi

ng device capable of

heat and charged to a
imum of 2 ft from the
e outer surface of the
r in the hose shall be
test hand pumps and
f the sample is to be
fittings, and the other
sample is being filled
br 60 seconds prior to

A mixture of propane and:-aipshall be fed to a burner head to generate a st¢ady state heat flux of

location equal to the

ux along the length of
Dss a minimum of five
bn shall be conducted
n) of the burner along
sired range, repair or

37.4.4 Starting from a low flow rate of propane and air, ignite the burner and gradually increase the flow
rates of the two gasses until the combustion is constrained to the surface of the heating element and a
bright red glowing is achieved of the heating element mesh.

37.4.5 The heat flux measured shall remain constant within + 5% of the desired value for a minimum of
180 seconds prior to starting the test. It may be necessary to reposition the gauge to a height at which the
intended exposure heat flux is achieved. If the measured heat flux is not within the specified tolerance, the
heights of the heat flux gauge and hose sample, or burner head shall be adjusted between a range of
2-1/2 inches to 3-1/2inches until the desired flux is measured. In all cases, the distance between the
bottom of the burner head and top of the hose shall be 3 £1/2 inch.


https://ulnorm.com/api/?name=UL 19 2024.pdf

32 UL 19 FEBRUARY 2, 2024

Figure 37.1

The burner head and top of the hose
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37.4.6 |f the heat flux gauge is reloeated, the positioning of the hose specimen shgll be realigned such
that the fop of the pressurized hose.is-coplanar to the top surface of the heat flux gauge.

37.4.7 Once the steady state heat flux has been established, the heater assemblly shall be positioned
above the hose sample. (The hose under test shall be exposed to the target heat flyx until a 20 psi static
pressurq loss in the sample occurs through hose leakage at the exposed area. The fadiant panel shall be
removed from the hese 10 seconds +2 seconds after the 20 psi pressure drop occurs. The time for this
pressurg drop shall"be recorded. If no pressure loss is observed within 15 minufes, the test shall be
terminated.

37.4.7A [ In‘cases where the hose under test ignites, the test shall be terminated at the time of ignition.

The time to ignition shall be used as the time to leakage, even if no leakage occurred. The leakage rate
shall be reported as “= 20 gpm”.

37.4.8 Subsequent to the exposure test, the hose shall be removed from the test apparatus and the
leakage rate of the sample shall be determined by charging the hose at 150 psi dynamic pressure and
measuring the leakage through the hose in gpm.

37.5 Radiant heat test results

37.5.1 The time to a 20 psi pressure drop and the leakage rate shall be recorded for each hose sample
tested. A radiant heat test result for a hose shall be reported based on the following:

a) The time to pressure loss results and leakage rate from the unique surface with the lowest time
to pressure loss shall be averaged to determine the reported result; and
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b) The hose sample tested with the highest leakage rate shall be reported, even if this is a different
sample from those tested in (a).

37.5.2 The results shall be reported in the following format; the radiant heat exposure (30 kw/m?),
exposure duration (min:sec), and the leakage rate (gpm). Hose that withstands radiant heat for 15 min
without pressure loss shall be reported as “> 15 minutes” and “no leakage”. For hose that has a leakage
rate less than 20 gpm, the time to pressure loss and leakage rate in gpm shall be reported as indicated in
37.5.1. Hose that has leakage greater than or equal to 20 gpm shall be reported as the time to pressure
loss and leakage rate “= 20 gpm”.

Example:

Radiant[Heat Test Results

4 Radiant heat exposure: 30 kw/m?

4 Exposure duration: 55 seconds

4 Average leakage rate for samples tested @ 150 psi: 7 gpm

41 Maximum leakage rate for samples tested @ 150 psi: 42 gpbm

37.5.3 [The manufacturer shall state the following language with the test results: [“The results from the
radiant |heat test are based on controlled laboratory \testing and do not represent actual conditions
encounfered during firefighting. These results are intended to be used as a baseling for hose comparison
purposds only and are not indicative of specific<field performance. Several factos can influence hose
performpnce relative to radiant heat, please see Guidance for Lined Fire Hose and Hose Assemblies, UL
19G for|further information on these results.”

Note — The language found in UL 19G is a duplicate of the language in Appendix C.
38 Copductive Heat Test

38.1 (eneral

38.1.1 |Hose and hose assemblies in sizes 3 inches and less shall be tested to detefmine the time to a 20
psi pressure loss<dn-accordance with the method in this section. After the pressure |oss, the sample shall
be remdved from the test fixture and the leakage rate through the hose shall be deteqmined.

38.1.2 [Aminimum of 3 hose samples shall be tested to evaluate the hose. The reqults from the samples

tested shall be averaged and reported. The results shall be rounded to the nearest whole gallon per
minute. For leakage rates less than 0.5 gpm, the results shall be reported as <1 gpm.

38.2 Samples

38.2.1 Sampiles shall be 3 ft in length (hose length between couplings) with couplings on each end fitted
to provide a static sample pressure of 300 psi.

38.2.2 Prior to testing, the dry sample shall be conditioned for 12 hours in a room maintained at 23.0
1+2.0°C (73.0 £3.6°F).

38.2.3 For hose utilizing cotton materials, in addition to 38.2.2, the sample shall be conditioned at 65
2% relative humidity.
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38.3 Equipment

38.3.1
used to heat the solid steel block. The steel block shall be E C-1010/ C-1020, 2-1/2

An oven or furnace capable of maintaining a temperature of 400.0 +5.0°C (752.0 £9°F) shall be

by 2 1/4 by 8 inches

(63.5 by 57.15 by 203 mm). The dimensions of the block and test fixture are indicated in Appendix B.

38.3.2 The hose fixture and block shall be clean, free from rust, and dry.

38.3.3 For post exposure leakage rate testing, a pump capable of supplying at lea

st 40 gpm at 200 psi

shall be used and a calibrated water flow meter or equivalent water flow measuring device capable of

reporting the leakage rate at £0.5 gpm.

38.4 Test method

38.4.1 [The sample shall be secured in the test apparatus and charged to a‘static p
psi. During test set up and while charging the hose with water, the outer surface of th
shall not|be wetted or contacted with water in any way. Any air in the hose shall be b
to the heat. Freestanding hydrostatic test hand pumps and mechanical pumps arg
pressurizing the sample. One end of the sample is to be connected to the sourc
means af couplings or temporary test fittings, and the other end isto be closed by a

petcock [for the escape of air while the sample is being_filled with water.
pressurized to 300 psi £5 psi and maintained for a minimumdof 60 seconds prior to th
block.

38.4.2

at 400.0
longitudi
is to be
sample.

15.0°C (752.0 £9°F), removed from:the oven, and within 10 seconds
nal axis of the steel block is perpendicular to the longitudinal axis of the sam
the midpoint of the 2-1/2 inch (63'5 mm) wide side of the steel block ang
The rods act as a guide to centérthe block.

38.4.3 [The hose under test shallybe exposed to the hot block until a 20 psi static
bceurs through hose leakage at the exposed area. Pressure loss througho
ibuted to stretching-0f-the hose shall be disregarded and only pressure loss dy
considered for the end of the test. The hot block shall be removed from the hose 10
after the|20 psi pressure-drop occurs. The time for this pressure drop shall be reca

loss is olbserved within' 15 minutes, the test shall be terminated.

38.4.4 [Subseguent to the exposure test, the hose shall be removed from the tes

ressure of 300 psi 5
b conditioned sample
ed from the line prior

both acceptable for
e of water supply by
itting provided with a

The fest sample shall be

e exposure to the hot

The steel block is to be placed in a pre-heated oven or furnace for at least 8 hours and maintained

placed so that the
ble. The contact area
the midpoint of the

pressure loss in the
it the duration of the
e to leakage shall be
seconds +2 seconds
rded. If no pressure

5t apparatus and the
namic pressure and

leakage |rate of the sample shall be determined by charging the hose at 150 psi d
measuri i ;

38.5 Conductive heat test results

38.5.1

The time to a 20 psi pressure drop and the leakage rate shall be recorded for each hose sample

tested. A conductive heat test result for a hose shall be reported based on the following:

a) The time to pressure loss results shall be averaged to determine the reported result; and

b) The hose sample tested with the highest leakage rate shall be reported and
rate for all samples tested shall be reported.

the average leakage

38.5.2 The results shall be reported in the following format; the conductive heat exposure (Steel Block at
400 °C), exposure duration (min:sec), and the leakage rate (gpm). Hose that withstands the conductive
heat test for 15 min without pressure loss shall be reported as “> 15 minutes” and “no leakage”. For hose


https://ulnorm.com/api/?name=UL 19 2024.pdf

FEBRUARY 2, 2024 UL 19 35

that has a leakage rate less than 20 gpm, the time to pressure loss and leakage rate in gpm shall be
reported as indicated in 38.5.1. Hose that has leakage greater than or equal to 20 gpm shall be reported
as the time to pressure loss and leakage rate “= 20 gpm”.

Example:
Conductive Heat Test Results
» Conductive heat exposure: Steel Block at 400 °C (752 °F)

» Exposure duration: 55 seconds

* Average leakage rate for samples tested @ 150 psi: 7 gpm

Maximum leakage rate for samples tested @ 150 psi: 12 gpm

38.5.3 |The manufacturer shall state the following language with the test'results: [The results from the
conductijve heat test are based on controlled laboratory testing and _do not repregent actual conditions
encounfered during firefighting. These results are intended to be used,ds a baseling for hose comparison
purposgs only and are not indicative of specific field performance. Several factors can influence hose
performpnce relative to conductive heat, please see Guidance/forLined Fire Hose gnd Hose Assembilies,
UL 19Gffor further information on these results.

Note — The language found in UL 19G is a duplicate of the language in"Appendix C.
38A Dliameter of Charged Hose Tests
38A.1 [General

38A.1.1] For a hose with a trade size“less than 3 inches, the internal diameter|of the hose shall be
measur¢d and reported when charged at 50 psi (345 kPa) and 150 psi (1035 kPa).

38A.1.2] For a hose with a\trade size less than 3 inches, the outside diameter|of the hose shall be
measured and reported when charged at 150 psi (1035 kPa).

38A.2 |[Samples

38A.2.1l Thellength of the uncharged sample shall be at least 18 inches.

38A.2.2|_The length of the charged (pressurized) sample is to be at least 18 inches (457 mm).

38A.3 Equipment

38A.3.1 A pump capable of supplying at least 200 psi (1380 kPa) shall be used to pressurize the sample,
a pi tape for measuring the outside diameter, and the equipment specified in 5A.1.

38A.4 Method

38A.4.1 The internal diameter of the open end of the uncharged hose shall be measured in accordance
with 5A.1 on both ends of the hose and averaged. While the tapered plug is inserted in the hose sample,
the outside diameter of the hose sample shall be measured with a pi tape at the location that the hose
sample is in contact with the tapered plug on both ends and averaged.
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38A.4.2 Another sample with couplings, shall be filled with water so that all air is allowed to escape. The
pressure of the sample shall be raised to 50 psi + 2 psi (345 kPa + 14 kPa) and the outside diameter shall
be measured with a pi tape in two locations at least 6 inches apart and averaged. Following measurement
of the sample at 50 psi, (345 kPa), the pressure in the sample is to be increased 150 psi + 5 psi (1035 kPa
1+ 34 kPa) and the outside diameter shall be measured with a pi tape in two locations at least 6 inches
apart and averaged.

38A.5 Reported Results

38A.5.1 The thickness of the hose shall be determined while uncharged using the averaged values from
the plugged internal diameter and measured outside diameter while plugged.

38A.5.2 [ The charged internal diameter at b0 psi (345 KPa) shall be determinefl using the average
measurgd outside diameter at 50 psi (345 kPa) and the thickness of the hose measgured in 38A.5.1 and
reported
38A.5.2| The charged internal diameter at 150 psi (1035 kPa) shall be determined using the averaged
measurgd outside diameter at 150 psi (1035 kPa) and the thickness of\the hose meassured in 38A.5.1 and
reported

38A.5.4 | The charged outside diameter at 150 psi (1035 kPd) shall be reported as measured in 38A.4.2.

MANUFACTURING AND PRODUCTION TESTS
39 General

39.1 Tag determine compliance with these.requirements in production the manufactprer shall provide the
necessaly production control, inspection,@nd tests.

39.2 Each hose shall be subjected:to the proof pressure test specified in 11.1.1.
39.3 The manufacturer is<tofurnish all necessary equipment and facilities for determining compliance
with the fequirements, including a pressure gauge, and the like. Provision is to be made for calibrating the
pressurg gauge as often’as may be necessary to verify that it is accurate; but af least once every 3

months, the manufageturer shall calibrate each gauge used in the test work and record|the readings.

MARKING

40 Details

40.1 General

40.1.1 If a manufacturer produces hose or hose assemblies at more than one factory, each length of
hose shall have a distinctive marking to identify it as the product of a particular factory.

40.2 Hose

40.2.1 Each length of hose shall be indelibly marked in letters and figures at least 1 inch (25.4 mm) high
with the following:

a) Manufacturer's name or coded designation;

b) Trade name or hose designation;
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c) Month or quarter and year of manufacture ; and

d) The words “Service Testto ___ psig (kPa),” where is the appropriate pressure.

40.2.2 Hose complying with the requirements in 20.1.2 may be marked “For Use Down To minus 65°F
(minus 54°C).”

40.2.3 Hose complying with the requirement in 26.1.1 may be marked “Ozone Resistant.”

40.2.4 The markings specified in 40.2.1 shall start at 3.5 — 4.5 feet (1.1 — 1.4 m) from both ends of each

length
40.3

40.3.1

of the hose.

Hose assemblies

Each coupling of hose assemblies shall be marked with the following inforr

or cast fjgures and letters not less than 3/16 inch (4.8 mm) high:

40.3.2

4) Name or identifying symbol of the assembly manufacturer.
k) Distinctive catalog or model designation.

¢) Type of thread.

PRODUCT SPECIFICATION SHEET

41 Geheral

411

Tlhe manufacturer shall provide-a product specification sheet for each hose

includeq at least the following items:

3) Model designation
k) Trade size
¢) Servicedest pressure

d) Construction type

nation using stamped

The hose of each coupled hose assembly shalkbe marked in accordance with 40.1.1 —40.2.4.

model and size that

&) Eolor and other applicable markings

f) Ozone resistant rating information, if applicable

g) Low-temperature rating information, if applicable

h) The inside diameter uncharged

i) The inside diameter of the hose charged at 50 psi and 150 psi
i) The outside diameter of the hose charged at 150 psi

k) The radiant heat test results

[) The conductive heat test results
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41.2 The product specification sheet shall be permitted to be provided in a physical form (hard copy) or
readily accessible electronically.
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Appendix A - (Informative) — Example Radiant Heat Test Apparatus
A.1 General

A.1.1  An example test apparatus is located in Figure A.1 below. Examples of the burner head are located
in Figure A.2 below. The example apparatus consists of the following subsystems with components
identified in Figure A.1: support frame; stainless steel heating element; heat flux gauge measurement and
positioning; and test specimen mounting and adjustment.

Figure A.1
Fire hose test apparatus

Heater traverse

Metal clamp for securing hose Stainless stéel heating glement

Schmidt-Boelter heat flux gauge

Propane/aif mixture inlet
Gauge height adjustment

Fire hgse test section

 —— Hose feight adjustment

su3330

A.2 SdypportFrame

A.2.1 i T-slotted profiles and
measure 38 inched wide, 38 inches high and 36 inches long. The frame will support the stainless-steel
heating element, a heat flux gauge, and the hose specimen. Inclusion of casters are optional for on-site
mobility.

A.3 Stainless Steel Heating Element

A.3.1 The thermal heating element shall be a surface combustion gas-fired infrared burner, 12-3/8
inches long, 4-7/8 inches wide extending 6 inches from the manifold piping as shown in Figure A.2. A
single premixed gas line inlet shall feed the burner. The heating element face should be constructed of a
fine, porous, extruded metal foam. See Figure A.3 through Figure A.5 for additional burner head
illustrations.
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12 3/8”

Figure A.2
Burner Head Dimensions

<~— 4 7/8" —
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Figure A.3
Burner Head Bottom View
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