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Underwriters Laboratories Inc. (UL)
333 Pfingsten Road
Northbrook, IL 60062-2096

UL Standard for Safety for Lined Fire Hose and Hose Assemblies, UL 19

Twelfth Edition, Dated November 30, 2001

As indicated on the title page (page1), this UL Standard for Safety has been adopted by the Department
of Defense.

The master for this Standard at UL’s Northbrook Office is the official document insofar as it relates to a
UL service and the compliance of a product with respect to the requirements for that product and service,
or if there are questions regarding the accuracy of this Standard.

UL’s Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette should be
altered in any way. All of UL’s Standards and all copyrights, ownerships, and rights regarding those
Standards shall remain the sole and exclusive property of UL.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current
only if it incorporates the most recently adopted revisions.

UL provides this Standard ″as is″ without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

UL will attempt to answer support requests concerning electronic versions of its Standards. However, this
support service is offered on a reasonable efforts basis only, and UL may not be able to resolve every
support request. UL supports the electronic versions of its Standards only if they are used under the
conditions and operating systems for which it is intended. UL’s support policies may change from
time-to-time without notification.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.

Purchasers of the electronic versions of UL’s Standards for Safety agree to defend, indemnify, and hold
UL harmless from and against any loss, expense, liability, damage, claim, or judgement (including
reasonable attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an
electronic Standard on the purchaser’s computer system.

NOVEMBER 30, 2001 − UL 19 tr1
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If a single-user version electronic Standard was purchased, one copy of this Standard may be stored on
the hard disk of a single personal computer, or on a single LAN file-server or the permanent storage
device of a multiple-user computer in such a manner that this Standard may only be accessed by one user
at a time and for which there is no possibility of multiple concurrent access.

If a multiple-user version electronic Standard was purchased, one copy of the Standard may be stored on
a single LAN file-server, or on the permanent storage device of a multiple-user computer, or on an Intranet
server. The number of concurrent users shall not exceed the number of users authorized.

Electronic Standards are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each
single-user version of an electronic Standard. Only one copy of the Standard may be printed for each
authorized user of a multiple-user version of an electronic Standard. Because of differences in the
computer/software/printer setup used by UL and those of electronic Standards purchasers, the printed
copy obtained by a purchaser may not look exactly like the on-line screen view or the printed Standard.

An employee of an organization purchasing a UL Standard can make a copy of the page or pages being
viewed for their own fair and/or practical internal use.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures,
and/or other elements of the Standard having future effective dates as indicated in the note following the
affected item. The prior text for requirements that have been revised and that have a future effective date
are located after the Standard, and are preceded by a ″SUPERSEDED REQUIREMENTS″ notice.

New product submittals made prior to a specified future effective date will be judged under all of the
requirements in this Standard including those requirements with a specified future effective date, unless
the applicant specifically requests that the product be judged under the current requirements. However, if
the applicant elects this option, it should be noted that compliance with all the requirements in this
Standard will be required as a condition of continued Listing and Follow-Up Services after the effective
date, and understanding of this should be signified in writing.

Copyright © 2001 Underwriters Laboratories Inc.

This Standard consists of pages dated as shown in the following checklist:

Page Date

1-38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . November 30, 2001

NOVEMBER 30, 2001 − UL 19tr2
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The First through Sixth editions were titled ″Cotton Rubber-Lined Hose.″

First Edition – July, 1914
Second Edition – March, 1931

Third Edition – December, 1937
Fourth Edition – August, 1941

Fifth Edition – April, 1948
Sixth Edition – August, 1953

Seventh Edition – August, 1967
Eighth Edition – October, 1971

Ninth Edition – March, 1978
Tenth Edition – December, 1992

Eleventh Edition – December, 1995

Twelfth Edition

November 30, 2001

An effective date included as a note immediately following certain requirements
is one established by Underwriters Laboratories Inc.

The Department of Defense (DoD) has adopted UL 19 on April 5, 1999. The
publication of revised pages or a new edition of this Standard will not invalidate
the DoD adoption.

Revisions of this Standard will be made by issuing revised or additional pages
bearing their date of issue. A UL Standard is current only if it incorporates the
most recently adopted revisions, all of which are itemized on the transmittal notice
that accompanies the latest set of revised requirements.

ISBN 0-7629-0717-7

COPYRIGHT © 1978, 2001 UNDERWRITERS LABORATORIES INC.
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FOREWORD

A. This Standard contains basic requirements for products covered by Underwriters Laboratories Inc. (UL)
under its Follow-Up Service for this category within the limitations given below and in the Scope section
of this Standard. These requirements are based upon sound engineering principles, research, records of
tests and field experience, and an appreciation of the problems of manufacture, installation, and use
derived from consultation with and information obtained from manufacturers, users, inspection authorities,
and others having specialized experience. They are subject to revision as further experience and
investigation may show is necessary or desirable.

B. The observance of the requirements of this Standard by a manufacturer is one of the conditions of the
continued coverage of the manufacturer’s product.

C. A product which complies with the text of this Standard will not necessarily be judged to comply with
the Standard if, when examined and tested, it is found to have other features which impair the level of
safety contemplated by these requirements.

D. A product that contains features, characteristics, components, materials, or systems new or different
from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock
or injury to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard. A
product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of requirements
shall be proposed and adopted in conformance with the methods employed for development, revision, and
implementation of this standard.

E. UL, in performing its functions in accordance with its objectives, does not assume or undertake to
discharge any responsibility of the manufacturer or any other party. The opinions and findings of UL
represent its professional judgment given with due consideration to the necessary limitations of practical
operation and state of the art at the time the Standard is processed. UL shall not be responsible to anyone
for the use of or reliance upon this Standard by anyone. UL shall not incur any obligation or liability for
damages, including consequential damages, arising out of or in connection with the use, interpretation of,
or reliance upon this Standard.

F. Many tests required by the Standards of UL are inherently hazardous and adequate safeguards for
personnel and property shall be employed in conducting such tests.
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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, 2-1/2, 3, 3-1/2, 4, 5, and 6 inch (38, 45, 51, 65, 76, 89, 102,
127, and 152 mm nominal ID). Single-jacketed hose is intended for service test pressures of 150, 200, or
250 psig (1035, 1380, or 1725 kPa). Multiple-jacketed hose or covered hose judged equivalent to
multiple-jacketed hose is intended for service test pressures of 200, 300, or 400 psig (1380, 2070, or 2760
kPa).

1.2 These products are intended for municipal and industrial fire protection purposes. Single-jacketed
hose is for use at fire hydrants, standpipes, and similar places. They are not intended for hard usage nor
where the hose will be subjected to chafing on rough or sharp surfaces. Multiple-jacketed hose or covered
hose judged equivalent to multiple-jacketed hose are for use on pumpers and in places where service
conditions require the additional protection against wear afforded by the extra woven jacket or cover.

1.3 The products covered by these requirements are intended to be periodically inspected and
maintained while in service, as outlined in the Standard for the Care, Use, and Service Testing of Fire
Hose Including Couplings and Nozzles, NFPA 1962.

2 General

2.1 Units of measurement

2.1.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate information.

2.2 Undated references

2.2.1 Any undated reference to a code or standard appearing in the requirements of this standard shall
be interpreted as referring to the latest edition of that code or standard.

3 Glossary

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

3.2 EXPANSION RING – A ring that expands against the hose lining, forcing the hose tightly against
the coupling.

3.3 FILLER THREADS – The threads or yarns of the jacket or reinforcement that are helically wound
throughout the length of the hose at approximately right angles to the warp threads.

3.4 HOSE ASSEMBLY – Hose furnished with couplings attached to each end.

3.5 MULTIPLE-JACKETED HOSE – Hose having two or more woven jackets or a covered hose that
complies with all of the performance tests in this standard for multiple-jacketed hose. See 6.3.

3.6 PROOF PRESSURE – A specified pressure applied to new hose to indicate its acceptability at
intended maximum normal highest operating pressures.
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3.7 SERVICE TEST PRESSURE – The pressure to which the hose is periodically tested to determine
that it can remain in service. The service test pressure is at least 10 percent greater than the maximum
normal highest operating pressure.

3.8 WARP THREADS – The threads or yarns of the jacket or reinforcement that run lengthwise to the
hose.

CONSTRUCTION

4 Length

4.1 Unless otherwise specified, the hose shall be in nominal 50- to 100-foot (15.2 – 30.5 m) lengths. The
length of the hose is the measurement obtained as described in 11.4.3 – 11.4.5.

5 Internal Diameter

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

5.2 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.

5.3 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.

6 Jacket and Inner Reinforcements

6.1 A jacket shall be evenly and firmly woven, and free from visible defects, thread 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 under the warp threads.

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

6.3 Hose having a woven jacket or hose having an inner reinforcement and a protective cover may be
considered equivalent to multiple-jacketed hose if it complies with the applicable performance
requirements specified in this standard.
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7 Lining

7.1 A lining shall be of uniform thickness and free from pitting or other irregularities 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.

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 the Standard Specification for Copper Alloys in
Ingot form, ASTM B30 and in the Standard Specification for Copper Alloy Sand Castings for General
Applications, 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 An expansion ring of a coupling shall be smooth and have rounded edges.

10.6 A swivel mechanism of a coupling shall turn freely by hand.

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

Exception: Corrugations in a tail section need not be machine-finished.

10.8 A gasket of a coupling shall have uniform dimensions.
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PERFORMANCE

11 Hydrostatic Proof-Pressure Tests

11.1 General

11.1.1 Hose shall comply with items a – h and hose assemblies shall comply with items a – l, when
subjected for at least 15 seconds to a hydrostatic proof-pressure of two times the service pressure. The
pressure may be maintained for up to 1 minute if necessary, to determine compliance with the
requirements. See 11.4.5.

a) The elongation of single-jacketed hose shall not exceed 10 percent of the length measured
at 10 psig (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 – 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 3 inches (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.

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 – 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 and 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.

l) A hose assembly shall show no slippage or leakage of the coupling or damage to the hose at
the coupling.
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11.2 Sample

11.2.1 The test is to be conducted on a nominal 50 foot (15.2 m) length or longer, unless otherwise
specified, sample of the hose or hose assembly.

11.3 Equipment

11.3.1 A hand- or power-driven pump or an accumulator system capable of increasing the pressure in the
sample at a rate of 300 – 1000 psig (2070 – 6900 kPa) per minute is to be used.

11.3.2 The test surface is to be inclined to facilitate 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

Trade size of hose, Inches,
(mm ID) No. of jackets

Service test pressure, psi
(kPa)

Maximum twist, turns per
50 feet (15.2 m)

1-1/2, 1-3/4, 2 (38, 45, 51) Single 150 (1035) 7-1/2

2-1/2, 3, 3-1/2, 4, 5, 6 (65, 76,
89, 102, 127, 152)

Single 150 (1035) 3-3/4

1-1/2, 1-3/4, 2 (38, 45, 51) Single 200 or 250 (1380 or 1725) 10

2-1/2, 3, 3-1/2, 4, 5, 6 (65, 76,
89, 102, 127, 152)

Single 250 (1725) 5

1-1/2, 2 (38, 51) Multiple 200, 300, or 400 (1380, 2070,
or 2760)

4-1/4

2-1/2, 3, 3-1/2, 4, 5, 6 (65, 76,
89, 102, 127, 152)

Multiple 200, 300, or 400 (1380, 2070,
or 2760)

1-3/4

11.4 Test method

11.4.1 If a hose assembly is being tested, it is to be marked prior to the tests with a pencil or other
suitable 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 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
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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 recorded to the nearest inch
(centimeter). The position of the sample with regard to twist is to be noted. From this point on, neither the
sample nor the fittings are to be touched, moved, or interfered with in any way until all measurements and
observations have been completed at the final test pressure.

11.4.5 Following measurement of the length at 10 psig (69 kPa), the pressure in the sample is to be
increased at a rate of 300 – 1000 psig (2070 – 6900 kPa) per minute until the required proof pressure is
reached. While the pressure is being increased, the sample is to be examined for leakage and other
defects. The proof pressure is to be maintained for at least 15 seconds, but not more than 1 minute.
During the time the test pressure is maintained, the observations and measurements for elongation, twist,
warp, and rise are to be completed.

11.4.6 If the sample warps to any appreciable extent and particularly if the allowable limit of elongation is
approached, the length at proof pressure is to be measured by following the contour of the sample. For
samples that do not warp to any extent, the measurement is to be taken parallel to the edge of the test
surface. For this purpose, an edge of the table is to be marked off in feet and inches (meters and
centimeters). All measurements are to be taken to the nearest inch (centimeter) from the inside edges of
the fittings. The elongation of the sample is to be calculated from the measurement taken at the proof
pressure and the measurement taken at 10 psi (69 kPa).

11.4.7 The amount of twist at proof pressure is to be measured by following the color line or by noting,
in the period during which the pressure is being applied, the turns of the fitting at the free end of the
sample. The amount of twist is to be recorded to the nearest one-eighth turn or 45 degrees (0.79 rad),
and the direction as either right or left.

11.4.8 For samples having a nominal length of 50 feet (15.2 m), or less if specified, the warp is the
maximum deviation between the sample and a straight line that is drawn between reference points on the
fittings at each end of the sample.

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.

11.4.11 The maximum distance that the sample rises above the test surface while at the proof pressure
is to be measured to the nearest inch (centimeter).
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12 Kink Test

12.1 General

12.1.1 Hose and hose assemblies, 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

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

12.3 Equipment

12.3.1 The hydrostatic equipment for this test is to be the same as that specified in 11.3.1.

12.4 Test method

12.4.1 The sample is to be filled with water with the petcock open to allow all air to escape. The petcock
is then to be closed, the pressure raised to approximately (but not exceeding) 10 psig (69 kPa), and the
sample kinked 18 inches (457 mm) from the free end by tying the hose back against itself as close to the
fittings as practicable, so that there will be a sharp kink. The pressure is then to be increased at a rate of
300 – 1000 psig (2070 – 6900 kPa) per minute until 1-1/2 times the service test pressure is reached, and
then immediately released.

13 Hydrostatic Strength Test

13.1 General

13.1.1 Hose, 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 marked service test pressure without rupturing or
breaking of any thread in the jacket or reinforcement.

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 test pressure without
leakage, rupturing, or breaking of any thread in the jacket or reinforcement, and without slippage, leakage,
or damage of the couplings.
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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.

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

14.1 General

14.1.1 A coupled sample of hose in the sizes of 1-1/2, 1-3/4, 2, 2-1/2, 3, and 3-1/2 inches (38, 45, 51, 65,
76, and 89 mm nominal ID) shall 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
sample, while lying straight, shall comply with the requirements of the Hydrostatic Strength Test, Section
13.

14.2 Sample

14.2.1 The length of sample as specified in Table 14.2 is to be used.
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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)

Inches (mm ID) Inches (mm) Vertical Horizontal

1-1/2 (38) 8 (203) 19 (483) 8 (203)

1-3/4 (45)

2 (51) 14 (356) 34 (864) 14 (356)

2-1/2 (65)

3 (76) 16 (406) 34 (864) 14 (356)

3-1/2 (76)

Table 14.2
Length of test sample for repeated bending test

Trade size of hose, Length of test sample,

Inches (mm ID) feet (m)

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

1-3/4 (45)

2 (51) 15 (4.6)

2-1/2 (65)

3 (76) 16 (4.9)

3-1/2 (89)

14.3 Equipment

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 the sample without binding, is to be cut in the
circumference of each reel to act as a guide for the sample. The radius of the reels, measured to the base
of the circumferential grooves, is to be as specified in Table 14.1. The reels are to be mounted with their
flat sides in the same vertical plane so that the distance between centers is as specified in Table 14.1.
Each reel is to rotate freely about an axle at its center. A motor-driven mechanism is to be provided that
pulls the sample up over the reels for a total distance of approximately 4 feet (1.2 m) and then reverses
to let the hose down, at a rate of 4 ±1 complete cycles per minute.
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14.4 Test method

14.4.1 The sample is to be filled with water and capped at each end. It is then to be placed over the reels
in an S-shaped curve with the end that passes over the top reel brought down and a weight just sufficient
to make the sample conform to the reels is to be attached. The end that passes under the bottom reel is
to be brought up and fastened to the motor-driven mechanism described in 14.3.1. The sample is to be
subjected to 100,000 complete cycles of bending.

14.4.2 After completion of the bending, the sample is to be removed from the test equipment, examined
for any evidence of damage, and then tested in accordance with the Hydrostatic Strength 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 can be cut from the central portion of hose that received bending in two directions,
recoupled, and then subjected to the Hydrostatic Strength Test.

15 Alternating Pressure Test

15.1 General

15.1.1 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.

15.2 Sample

15.2.1 The length of the sample is to be 12 feet (3.7 m).

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.
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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 (1 cycle).

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

16 Abrasion Test

16.1 General

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

16.2 Sample

16.2.1 The length of the sample is to be 5 to 7 feet (1.5 to 2.1 m).

16.3 Equipment

16.3.1 The following equipment is to be used:

a) A horizontally reciprocating machine with a 12 inch (305-mm) stroke capable of 20 cycles
per minute.

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 2-1/2 and 3 inch (65 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).

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,
connected to the source of water supply, the air expelled, and the pressure raised at a rate of 300 – 1000
psig (2.07 – 6.89 MPa) per minute until 1-1/2 times the service test pressure is reached.

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
Hydrostatic Strength Test, Section 13, after exposure to a heated steel block, as described in 17.4.1.

17.2 Sample

17.2.1 The length of the sample is to be 18 inches (457 mm).

17.3 Equipment

17.3.1 An oven capable of maintaining a temperature of 260.0 ±1.0°C (500.0 ±1.8°F), a steel block 2-1/2
by 1-1/2 by 8 inches (63.5 by 38 by 203 mm), the hydrostatic equipment specified in 11.3.1, and a
protective enclosure are to be used for this test.

17.4 Test method

17.4.1 The sample is to be sealed at one end, filled with tap water, sealed at the other end, and
conditioned 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, and within 5 seconds placed so that the longitudinal axis of the steel block is perpendicular to the
longitudinal 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 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.
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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.

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 II A oven as described in the Standard Specification
for Gravity – Convection and Forced-Ventilation Ovens, 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
±1°C (140.0 ±1.8°F), for 30 days. At the end of the test period, the assembly is to be removed from the
oven and 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 after the clamp is removed, the lining shall free itself by the time the service test pressure is
reached during the Hydrostatic Strength Test.

19 Wet Hose Test

19.1 General

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 Hydrostatic Strength Test,
Section 13, while wet and lying straight.
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19.2 Sample

19.2.1 The length of the sample 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 removed from the water and subjected to the Hydrostatic Strength Test, Section 13.

20 Low-Temperature Test

20.1 General

20.1.1 Hose not marked in accordance with 38.2.2 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 ±1.8°F (minus 20.0 ±1.0°C) as described in 20.4.1.

20.1.2 Hose marked in accordance with 38.2.2 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 ±1.8°F (minus 54.0 ±1.0°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).

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 the other. The sample is then to be thawed at room temperature for 24 hours, laid straight, and
subjected to the proof-pressure in Section 11.
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21 Coupling Retention Test

21.1 General

21.1.1 Hose assemblies shall withstand a hydrostatic proof-pressure of two times the service test
pressure for 10 minutes without slippage or leakage of the couplings or damage 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 Equipment

21.3.1 The equipment specified in 11.3.1 and 11.3.2 and a protective cover are to be used for this test.

21.4 Test method

21.4.1 The sample is to be marked prior to the test with a pencil or other suitable 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 pressure, 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.

Table 22.1
Maximum friction loss of hose

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

1-1/2 (38) 120 (454.2) 45.0 (310)

1-3/4 (45) 120 (454.2) 30.0 (207)

2 (51) 150 (567.8) 20.0 (138)

2-1/2 (65) 220 (832.7) 12.0 (83)

3 (76) 400 (1514.0) 15.0 (103)

3-1/2 (89) 600 (2271.0) 15.0 (103)
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22.2 Sample

22.2.1 The length of the sample is to be at least 50 feet (15 m).

22.3 Equipment

22.3.1 The following equipment is to be used:

a) Two common piezometer fittings.

b) A meter nozzle barrel on which calibrated meter nozzles are placed to measure water flow.

c) A mercury gauge connected to the two piezometers to read the difference of pressure
between the inlet and outlet ends of the hose.

d) A water supply system capable of providing the required flow rates specified in Table 22.1.

22.4 Test method

22.4.1 The inlet and discharge ends of the sample are to be connected to the piezometer fittings. The
discharge end is to be connected to a meter nozzle barrel on which the calibrated meter nozzles are
placed. The pressure taps of the two piezometer fittings are to be connected by means of a hose to the
mercury gauge. Water, at the appropriate flow rate specified in Table 22.1, is to be passed through the
sample and readings of the mercury gauge are to be made. The mercury gauge readings are to be
converted to values in psig or kPa per each 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-circulating
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
reinforcement of the hose are to be used.
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23.3 Equipment

23.3.1 Breaking strength tests are to be conducted using a power-operated machine, as described in the
Standard Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic Elastomers
– Tension, ASTM D412. The Type II A oven described in the Standard Specification for Gravity –
Convection and Forced-Ventilation Ovens, 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
±1.0°C (329.0 ±1.8°F) for 168 ±1/2 hours. After the conditioning, the threads are to rest for at least 24
hours in a room maintained at 23.0 ±2.0°C (73.0 ±3.6°F) and 50 ±5 percent relative humidity. The threads
are then to be subjected to a breaking strength test using a tensile-strength testing machine having a jaw
separation of 2 inches (50.8 mm) per minute. The average of three samples is to be considered the
breaking strength. This value is to be compared with the average breaking strength of the three warp and
three filler thread samples that have not been heated in air.

24 Adhesion Tests

24.1 General

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 – 24.4.2.

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.

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).
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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.

24.3 Equipment

24.3.1 A supporting frame, clamps, weights, weight holders, and a timer are to be used. The supporting
frame is to be constructed so that the sample, with weights attached, may be suspended vertically and
hang freely during the duration of the test.

24.4 Test method

24.4.1 With the separated jacket or the reinforcement, or the reinforcement together with the cover or
lining, gripped in a stationary clamp, the separated lining or cover is to be gripped in a freely suspended
clamp hanging vertically, to which the prescribed weight is to be attached. Provisions are to be made for
supporting and releasing the weight slowly without jerking. The distance through which separation takes
place is to be noted for 10 minutes, or until complete separation occurs. The adhesion to the jacket or
reinforcement is to be taken as the rate obtained by dividing the total distance separated in inches (mm),
to the nearest 0.1 inch (2.5 mm), by the elapsed time in minutes.

24.4.2 If a rubber backing is used between the lining and the jacket or reinforcement, the adhesion
between the lining and the backing and the adhesion between the backing and the jacket or reinforcement
are to be determined using the methods described in 24.4.1. If the adhesion between the lining and the
backing or between the backing and the jacket or reinforcement cannot be determined because the
backing has a tendency to tear during the test, the rate of separation between the separating members is
to be considered the adhesion.

25 Accelerated Aging Test of Linings and Covers

25.1 General

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 ±1.0°C (212.0 ±1.8°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.
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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.

25.3 Equipment

25.3.1 Tensile strength and elongation tests are to be conducted using a power-driven machine as
described in the Standard Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and
Thermoplastic Elastomers – Tension, 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 the
Standard Practice for Rubber – Preparation of Pieces for Test Purposes from Products, ASTM D3183, be
used.

25.3.5 Die C and the dial micrometer described in the Standard Test Methods for Vulcanized Rubber and
Thermoplastic Rubbers and Thermoplastic Elastomers – Tension, ASTM D412, are to be used for cutting
and measuring the thickness of the specimens.

25.3.6 The Type II A oven described in the Standard Specification for Gravity – Convection and
Forced-Ventilation Ovens, ASTM E145, is to be used for the conditioning.

25.4 Test method

25.4.1 Tensile strength and ultimate elongation are to be determined in accordance with Method A of the
Standard Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic Elastomers
– Tension, ASTM D412. Three specimens for oven conditioning and three specimens for comparison
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 reinforcement without the use
of solvent, if practicable, and without excessive stretching of the parts. If it is necessary to use a solvent,
commercial isooctane is to be used. The separated part is then to be placed so as to permit free
evaporation of the solvent from the part for at least 1 hour before testing.

25.4.3 The samples of the lining and cover are to be buffed or skived prior to die-cutting to remove
unevenness of surface or backing, if used, that would interfere with an accurate measurement of the
specimen thickness. If the nature or thickness of the lining or cover is such that buffing or skiving cannot
be accomplished without damaging the lining or cover, any of the following procedures are acceptable:

a) Determine tensile strength and elongation on specimens with no prior buffing or skiving,
using the dial micrometer specified in 25.3.5, an optical micrometer, or an optical comparator to
determine thickness.

b) Determine tensile strength and elongation on specimens obtained from cured slabs of the
material.
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25.4.4 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.

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 Standard Test Method for
Rubber-Deterioration in an Air Oven, 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 Ozone-Exposure Test of Linings and Covers

26.1 General

26.1.1 For hose and hose assemblies intended to be marked as ozone resistant in accordance with
38.2.3, the linings and covers shall show no visible signs of cracking when stressed and exposed for 70
±1/2 hours to an atmosphere having an ozone partial pressure of 100 ±10 mPa at a temperature of 40.0
±1.0°C (104 ±1.8°F).

26.2 Sample

26.2.1 Three specimens, 3-3/4 inches (95.3 mm) long by 1 inch (25.4 mm) wide, cut from the lining and
cover of a representative sample are to be used for this test.
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26.3 Equipment

26.3.1 The ozone test chamber for this test is to be as described in the Standard Test Method for Rubber
Deterioration – Surface Ozone Cracking in a Chamber, ASTM D1149. The specimen holder is to be as
described in Procedure B of the Standard Test for Rubber Deterioration – Surface Cracking, ASTM D518.

26.4 Test method

26.4.1 The three specimens are to be cut longitudinally from the lining and cover of the sample and
mounted in the specimen holder in a looped position in accordance with the procedures outlined in
Procedure B of the Standard Test for Rubber Deterioration – Surface Cracking, ASTM D518. The
waterway surface of the lining specimens and the outer surface of the cover are to be on the outside of
the looped specimen. The ozone test chamber is to be regulated to provide an ozone partial pressure of
100 ±10 mPa and a temperature of 40.0 ±1.0°C (104.0 ±1.8°F). When constant test conditions have been
obtained in the ozone chamber and after the mounted specimens have remained in an 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

27.1 General

27.1.1 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 ±1.0°C (158.0 ±1.8°F).

a) Minimum retention of tensile strength – 75 percent.

b) Minimum retention of ultimate elongation – 75 percent.

c) 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.
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27.3 Equipment

27.3.1 A water or oil bath or oven capable of maintaining the test liquid at 70.0 ±1.0°C (158.0 ±1.8°F) is
to be used for this test.

27.3.2 The equipment for the tensile strength and ultimate elongation determinations is to be as
described in 25.3.1 – 25.3.5.

27.3.3 An analytical balance provided with a bridge for the support of a vessel of distilled or deionized
water and a metal die for cutting rectangular specimens 1 by 2 inches (25.4 to 50.8 mm) are to be used.

27.4 Method – Effect on tensile strength and ultimate elongation

27.4.1 For the tensile strength and ultimate elongation determinations, six specimens of the lining are to
be prepared 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, except that 1 inch (25.4 mm) apart marks are to be
placed on the specimens after the immersion unless an automatic extensometer is used. The specimens
are to be immersed in such a manner that they do not touch each other or the sides of the container.
Three tube specimens are to be immersed for 168 hours in distilled or deionized water. The water is to be
maintained at 70.0 ±1.0°C (158.0 ±1.8°F) throughout the immersion period. At the end of the immersion
period, the specimens that had been immersed 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). Immediately upon removal from the liquid maintained at 23.0
±2.0°C, the specimens are to be blotted dry with a soft cloth or filter paper, the 1 inch bench marks (if an
automatic extensometer is not used) are to be placed on the specimens, and the specimens are to be
subjected to tensile strength and elongation tests in accordance with Method A of the Standard Test
Methods for Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic Elastomers – Tension,
ASTM D412. For comparative purposes, three specimens of the lining that have not been immersed in
the test liquid are to be subjected to tensile strength and elongation tests.

27.5 Method – Effect on volume

27.5.1 For the volumetric swelling determinations, samples from the lining of the hose 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 70 hours in distilled or deionized water. The water is to be maintained at 70.0 ±1.0°C (158.0
±1.8°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 1200
pounds-force (8.9 kN) times the diameter of the hose in inches (mm × 0.039).

28.2 Sample

28.2.1 A 10 ±2 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
adapters 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 specified in 28.1.1.

29 Accelerated Aging Test of Hose Assembly

29.1 General

29.1.1 The couplings of a hose assembly that have been conditioned for 70 ±1/2 hours in an
air-circulating oven at 100.0 ±1.0°C (212.0 ±1.8°F) shall not separate from the hose when subjected to
the pull specified 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.
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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.

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 such a 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 then to be examined for
cracks, broken sections, distortion, and binding.

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

31 Moist Ammonia-Air Stress Cracking Test

31.1 General

31.1.1 After being subjected to the conditions described in 31.3.1 – 31.4.2 a brass part containing more
than 15 percent zinc shall show no evidence of cracking when examined using 25X magnification.
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31.2 Sample

31.2.1 A coupling or component in 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 to produce a leaktight assembly is to be used.

31.3 Equipment

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
samples 1-1/2 inches (38.1 mm) above solution, and an oven or water bath capable of maintaining a
temperature of 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. Teflon® 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 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

32.1 General

32.1.1 A coupling assembly having metallic parts of materials other than high strength, yellow brass, UNS
No. C86500 in the Standard Specification for Copper Alloys in Ingot Form, ASTM B30, and in the
Standard Specification for Copper Alloy Sand Castings for General Applications, 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 intended to be used, and the hose assembly while lying
straight, shall comply with the requirements in 13.1.1.
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32.2 Sample

32.2.1 Samples are to include two assemblies in each size, each consisting of mating couplings, and two
couplings 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 Standard Practice for Operating Salt-Spray (Fog) Apparatus, ASTM
B117, is to be used. A torque wrench having a minimum force of 100 pounds-feet (136 N·m) is also to be
used.

32.4 Test method

32.4.1 Uncoated sample couplings are to be subjected to the salt spray exposure for 10 days in
accordance with the methods specified in Standard Practice for Operating Salt-Spray (Fog) Apparatus,
ASTM B117.

32.4.2 Samples that are coated for corrosion protection are to be preconditioned by being assembled with
a torque of 50 pounds-feet (67.8 N·m) and then disassembled for a total of 50 assemble-disassemble
cycles. The couplings are then to be assembled and subjected to the salt spray exposure for 10 days in
accordance with the methods specified in Standard Practice for Operating Salt-Spray (Fog) Apparatus,
ASTM B117.

33 Accelerated Aging Test of Gaskets

33.1 General

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 ±1.0°C (212.0 ±1.8°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.
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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 Tensile strength and elongation are to be determined in accordance with the applicable portions of
the methods described in 25.4.1 – 25.4.7.

34 Compression Set Test

34.1 General

34.1.1 The compression set of samples of a gasket material shall not exceed 20 percent of the original
thickness after they have been compressed to 75 percent of the original thickness and then conditioned
for 22 ±1/2 hours at a temperature of 60.0 ±2.0°C (140.0 ±3.6°F).

34.2 Samples

34.2.1 Type I samples of the gasket material are to be prepared as described in Method B of the
Standard Test Methods for Rubber Property – Compression Set, ASTM D395.

34.3 Equipment

34.3.1 The oven described in 23.3.1 and equipment as described in Method B of the Standard Test
Methods for Rubber Property – Compression Set, ASTM D395 are to be used.

34.4 Test method

34.4.1 The test method is to be as described in Method B of the Standard Test Methods for Rubber
Property – Compression Set, ASTM D395.

35 Ozone Resistance Test of Gaskets

35.1 General

35.1.1 For hose assemblies intended to be marked as ozone resistant in accordance with 38.2.3, the
gasket of a coupling shall show no visible signs of cracking when stressed and exposed for 70 ±1/2 hours
to an atmosphere having an ozone partial pressure of 100 ±10 mPa at a temperature of 40.0 ±1.0°C
(104.0 ±1.8°F).
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35.2 Sample

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

35.4 Test method

35.4.1 The test method is to be as described in 26.4.1. The specimens are to be exposed to ozone while
bent in the direction of the natural curvature.

36 Water Immersion Test of Gaskets

36.1 General

36.1.1 The tensile strength, ultimate elongation, and volume change of the gasket of a coupling shall
comply with the Water Immersion Test of Linings, Section 27.

36.2 Sample

36.2.1 Specimens obtained from representative gaskets as described in 33.2.1 are to be used for the
tensile strength and ultimate elongation measurements. Specimens obtained from representative gaskets
and approximately 2 inches long (50 mm) by the width or thickness of the gasket are to be used for
volume change measurements.

MANUFACTURING AND PRODUCTION TESTS

37 General

37.1 To determine compliance with these requirements in production the manufacturer shall provide the
necessary production control, inspection, and tests.

37.2 Each hose shall be subjected to the proof pressure test specified in 11.1.1(b).

37.3 The manufacturer is to furnish all necessary equipment and facilities for determining compliance with
the requirements, including a pressure gauge, and the like. Provision is to be made for calibrating the
pressure gauge as often as may be necessary to verify that it is accurate; but at least once every 3
months, the manufacturer shall calibrate each gauge used in the test work and record the readings.
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MARKING

38 Details

38.1 General

38.1.1 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.

38.2 Hose

38.2.1 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.

c) Month or quarter and year of manufacture.

d) The words ″Service Test to ___ psig (kPa),″ where _____ is the appropriate pressure.

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

38.2.3 Hose complying with the requirement in 26.1.1 may be marked ″Ozone Resistant.″

38.2.4 The markings specified in 38.2.1 shall start at 3.5 – 4.5 feet (1.1 – 1.4 m) from both ends of each
length of the hose.

38.3 Hose Assemblies

38.3.1 Each coupling of hose assemblies shall be marked with the following information using stamped
or cast figures and letters not less than 3/16 inch (4.8 mm) high:

a) Name or identifying symbol of the assembly manufacturer.

b) Distinctive catalog or model designation.

c) Type of thread.

38.3.2 The hose of each coupled hose assembly shall be marked in accordance with 38.1.1 – 38.2.4.
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