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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
establish i ittee: i iZatiors; d
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely withi\(ihe
Internatignal Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internatignal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted py the technical committees are circulated to the member bodies for voting:\Publication as gn
Internatignal Standard requires approval by at least 75 % of the member bodies casting.a-vote.

In exceplional circumstances, when a technical committee has collected data-of a different kind from thpat
which is hormally published as an International Standard (“state of the art’, for.example), it may decide by|a
simple mpjority vote of its participating members to publish a Technical Report. A Technical Report is entirely
informatiye in nature and does not have to be reviewed until the data <t provides are considered to be no
longer valid or useful.

Attention|is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISP shall not be held responsible for identifying any or albsuch patent rights.

ISO/TR 1|7165-2 was prepared by Technical Committee ISO/TC 131, Fluid power systems, Subcommittee
SC 4, Conhnectors and similar products and components

ISO/TR 17165 consists of the following parts,*<under the general title Hydraulic fluid power — Hose
assembligs:

— Part|1: Dimensions and requirements

— Part2: Recommended practices.for hydraulic hose assemblies (Technical Report)

iv © I1SO 2006 — All rights reserved
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Introduction

In hydraulic fluid power systems, power is transmitted and controlled through a liquid under pressure within an
enclosed circuit.

Tpaftowftuid—tow between components, they are nterconmected by pipimng, potr Tigid—tubes and tube
bnnectors) and flexible (hose assemblies, which consist of hose and hose fittings).

Q
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Hydraulic fluid power — Hose assemblies —

Part 2:
Recommended practices for hydraulic hose assemblies

=

Scope

his part of ISO 17165 provides guidelines for selection, routing, fabrication, installation, replacement,
aintenance and storage of hose and hose assemblies for hydraulic fluid power systems, wWhich are
anufactured from hoses conforming to ISO 1436-1, 1SO 1436-2, ISO 3862-1, ISO 3862-2, IS0 3949,
0 4079-1, 1SO 4079-2, 1SO 11237-1 and I1SO 11237-2, and hose connegtors conforming to ISQ 12151-1
rough 1ISO 12151-6.

T !

P4

DTE 1 Many of these recommended practices can also be suitable for use with other types of hoses and syjstems.

=z

DTE 2 Annex A (informative) lists examples of actual failure resulting from improper use of hydraulic hosq and hose
semblies.

[V

2| Normative references

The following referenced documents are indispensable for the application of this document. Hor dated
gferences, only the edition cited applies. Eor undated references, the latest edition of the referenced
bcument (including any amendments) applies.

o =

O 1436-1, Rubber hoses and hose-assemblies — Wire-braid-reinforced hydraulic types — Specification —
art 1: Oil-based fluid applications

Vo

O 1436-2, Rubber hoses and-hose assemblies — Wire-braid-reinforced hydraulic types — Specification —
art 2: Water-based fluid applications

R

IO 2230, Rubber pradycts — Guidelines for storage
I§0 3457, Earthsmoving machinery — Guards — Definitions and requirements

IO 3862-1,"Rubber hoses and hose assemblies — Rubber-covered spiral-wire-reinforced hydraulig types —
Specification — Part 1: Qil-based fluid applications

1I9@°3862-2, Rubber hoses and hose assemblies — Rubber-covered spiral-wire-reinforced hydraulig types —
Ubiﬁbdﬁu” —_— chll‘ll 2 ‘/‘Vldtb'l 'I:Jdbb'u' fl’UIu' dp[.!;l'bdtl'ullb

ISO 3949, Plastics hoses and hose assemblies — Textile-reinforced types for hydraulic applications —
Specification

ISO 4079-1, Rubber hoses and hose assemblies — Textile-reinforced hydraulic types — Specification —
Part 1: Oil-based fluid applications

ISO 4079-2, Rubber hoses and hose assemblies — Textile-reinforced hydraulic types — Specification —
Part 2: Water-based fluid applications

ISO 5598, Fluid power systems and components — Vocabulary

© I1SO 2006 — All rights reserved 1
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ISO 8330, Rubber and plastics hoses and hose assemblies — Vocabulary

ISO 8331"), Rubber and plastics hoses and hose assemblies — Guidelines for selection, storage, use and
maintenance

ISO 11237-1, Rubber hoses and hose assemblies — Wire-braid-reinforced compact types for hydraulic
applications — Specification — Part 1: Oil-based fluid applications

ISO 11237-2 Rubber hoses and hose assemblies — Wire-braid-reinforced compact types for hydraulic
applications — Specification — Part 2: Water-based fluid applications

ISO 1215
with ISO

ISO 1215
with ISO

ISO 1215
with ISO

ISO 1215
with ISO

ISO 1215
with ISO

ISO 1215
with ISO

ISO 1716

3 Ter

For the
following

3.1

manufac
date whe

4 Safq

1-1, Connections for hydraulic fluid power and general use — Hose fittings — Part 1: Hose_fitting
3434-3 O-ring face seal ends

1-2, Connections for hydraulic fluid power and general use — Hose fittings — Part 2:-Hose fitting
3434-1 and ISO 8434-4 24 cone connector ends with O-rings

1-3, Connections for hydraulic fluid power and general use — Hose fittings —~ Part 3: Hose fitting
(162 flange ends

1-42), Connections for hydraulic fluid power and general use — Hose fittings — Part 4: Hose fitting
6149 metric stud ends

1-52), Connections for hydraulic fluid power and general use <Hose fittings — Part 5: Hose fitting
8434-2 37° flared ends

1-62), Connections for hydraulic fluid power and general-ise — Hose fittings — Part 6: Hose fitting
3434-6 60° cone ends

5-12), Hydraulic fluid power — Hose assemblies ~— Part 1: Dimensions and requirements

ms and definitions

purposes of this document, the: terms and definitions given in ISO 5598 and ISO 8330 and th
apply.

turing date of the hose/assembly
h the hose and connectors were assembled into a hose assembly

bty considerations

41 G

neral

B

IS

IS

IS

IS

IS

The list of potential conditions and situafions that can lead o personal injury and/or property damage
described in 4.2 through 4.8 is not necessarily all-inclusive. Reasonable and feasible means, including those
described in this clause, shall be taken into consideration, to reduce the risk of injuries and/or property
damage. Training, including the information in this document, for operators, maintenance personnel, and other

individual

s working with hose assemblies under pressure is encouraged.

1) Tobe
2) Tobe

published. (Revision of ISO 8331:1991)
published.
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4.2 Fluid injections

Fine streams of escaping pressurized fluid can penetrate skin and enter a human body. These fluid injections
can cause severe tissue damage and loss of limb. Various means shall be taken into consideration to reduce
the risk of fluid injections, particularly in areas normally occupied by operators. Such means include: careful
routing of hose, adjacent components, warnings, guards, shields and training programs.

Pressure shall be relieved before disconnecting hydraulic or other lines. All connections shall be tightened
before applying pressure. Contact with escaping fluids shall be avoided. All leaks shall be treated as if they
were pressurized and hot enough to burn skin. No part of the human body shall be used to check a hose for
Ielaks. If a fluid-injection accident occurs, medical treatment by a doctor shall be sought immediately.

WARNING — Fluid-injection injuries shall be treated without delay and shall not be treated as|a simple
cpt.

Ahy fluid injected into the skin shall be surgically removed within a few hours, or gangréne can resulf. Doctors
nfamiliar with this type of injury should consult a knowledgeable medical source.

c

4|3 Whipping hoses

Ifla pressurized hose assembly blows apart, the hose fittings can be thrown off at high speed, and the loose
bse can flail or whip with great force. This is particularly true in systéms that use compressible fluigs. When
tHis risk exists, consider guards and restraints to protect against injury:

=

4|4 Burns from conveyed fluids

Fluid power media (hydraulic fluid) can reach temperatures that can burn human skin. If there is risk of burns
frbom escaping fluid, consider guards and shields tosprevent injury, particularly in areas normally oc¢upied by
operators.

'

5 Fire and explosions from conveyed fluids

ost fluid-power media (hydraulic fluid),_including fire-resistant hydraulic fluids, burn under certain cpnditions.
uids that escape from pressurized systems can form a mist or fine spray that can flash or explpde upon
pntact with an ignition source. ‘Consider selecting, guarding and routing hose to minimize the risk of
pmbustion (see Clause 5 and1SO 3457).

o0 m=

416 Fire and explosions from static-electric discharge

n

uid passing through hose can generate static electricity, resulting in static-electric discharge. This can create
parks that can.ignite fluids in the systems or gases in the surrounding atmosphere. When this potential exists,
bse specifically designed to carry the static-electric charge to ground shall be selected.

0O 0

417 Electrical shock

EJectrocution can occur if hose conducts electricity through a person. Most hoses are conductiye. Many
contain metal or have metal hose fittings attached. Even nonconductive hoses can be conduits for electricity if
they carry conductive fluids. This shall be kept in mind when routing or using hose near electrical sources.
When this cannot be avoided, appropriate hose shall be selected and nonconductive hoses should be
considered. Hoses that comply with ISO 3949 with orange covers marked “Nonconductive” are available for
applications requiring nonconductive hose.

4.8 Mechanisms controlled by fluid power

Mechanisms controlled by fluids in hoses can become hazardous when a hose fails. For example, when a
hose bursts, objects supported by fluid pressure can fall, or vehicles or machines can lose their brakes or

© I1SO 2006 — All rights reserved 3


https://standardsiso.com/api/?name=305cf134202f13104e160e527f515859

ISO/TR

17165-2:2006(E)

steering. If mechanisms are controlled by fluid power, safe modes of failure that minimize risks of injury or
damage shall be considered.

5 Hose selection and routing

5.1 General

standard$. For applications outside the specifications in 1SO 1436-1, ISO 1436-2, I1SO 3862, 1SO407
ISO 11237, 1SO 3949 and 1SO 12151-1 through 1SO 12151-6, or other relevant design -standard

performa
analyzed

system performance and hose-service-life requirements and to minimize the risks of personal injury and/

property

5.2 Syptem pressures

Excessiv

amplitudg of pressure surges, such as pulses and spikes, shall be analyzed." These are rapid and transie
rises in pressure which might not be indicated on many common pressure gauges and can be identified be
on high-frequency-response electronic measuring instruments. For maximum hose service life, selection

the hose

maximuny working pressures of the hose and hose fitting.

5.3 Su

For sucti
pressure

5.4 Ex

In certain applications, such as in autoclaves or under water, the external environmental pressures ca

exceed t

necessary, consult the hose manutacturer.

5.5 Te

Tempera
ambient

sources ghould notwaise the temperature of the hose above its maximum operating temperature. Select hosg
heat shields, sleeving and other methods to meet these requirements and route or shield hose to avoid hos
damage 1rom external heat sources.

5.6 Pe

ble. Therefore, hydraulic-hose specification documents should not be construed as desig

hce of hose assemblies should be determined by appropriate testing. Each system shall be carefu
and then routings shall be designed and hose and related components shall be selected to meet th

Jamage. The factors covered in 5.2 through 5.25 shall be considered.

b pressure can accelerate hose assembly failure. Steady-state pressures and the frequency ar

and hose fittings should be based on a system pressure, ‘including surges, that is less than th

ction

bn applications, such as inlet flow to pumps,.select hose to withstand both the negative and positi
5 the system imposes on the hose.

fernal pressure

he fluid pressure inside the)hose. In these applications, consider the external pressures and,

mperature

ure outside of-the hose’s ratings can significantly reduce hose life. Select hose so the fluid an
emperatures;-both static and transient, fall within the hose’s ratings. The effects of external he

s!
ly

d
ht
st
Df
e

=

rmeation

Permeation, or effusion, is seepage of fluid through the hose. Certain materials in hose construction are more
permeable than others. Consider the effects of permeation, especially of gaseous fluids, when selecting hose.
Consult the hose and fluid manufacturers for permeability information.

© I1SO 2006 — All rights reserved
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5.7 Compatibility between hose materials and system fluids

Variables that can affect compatibility of system fluids with hose materials include, but are not limited
a) chemical properties,

b) fluid pressure,

c) temperature,

to

d) concentration,
e) duration of exposure.

Because of permeation (see 5.6), compatibility of system fluids with the hose, tube, cover; reinforcer
pse fittings shall be considered. Consult the fluid and hose manufacturers for compatibility informatic

=2

Rubber hoses should not be painted without consulting the hose manufacturer.

<

any fluid/elastomer compatibility tables in manufacturers’ catalogues show\ratings based on fluidg
e., room temperature). These ratings can be different at other temperatures. The notes on the cor
bles should be read carefully and the manufacturer consulted if theré.is'any doubt.

— o~
Q _—

5|8 Environment

hvironmental conditions can cause hose and fitting degradation. Conditions that shall be evaluate
It are not limited to

o m

a) ultraviolet light,
b) salt water,

c] air pollutants,
d) temperature,

e) ozone,

f)] chemicals,

g) electricity,

h) abrasion;

i)] paint

nent, and
bN.

at 21°C
npatibility

i include,

nese and

If|necessary, the hose manufacturer shall be consulted for more information about the effect of t

other environmental conditions.

5.9 Static-electric discharge

Fluid passing through hose can generate static electricity, resulting in static electric discharge. This can create
sparks that can puncture hose. If this potential exists, hose with sufficient conductivity to carry the static-

electric charge to ground shall be selected.

© I1SO 2006 — All rights reserved
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5.10 Sizing

The power transmitted by pressurized fluid varies with pressure and flow rate. Hose with adequate size to
minimize pressure loss and to avoid hose damage from heat generation or excessive flow rates shall be
selected. Conduct calculations or consult the hose manufacturer for sizing at relevant flow rates.

5.11 Unintended uses

Hose assemblies are designed for the internal forces of fluids conducted. Hose assemblies shall not be pulled

or used for pUrposes thatcan nppl\/ external forces for which the hose or hose fiﬂ'inge were not Hneignnd

5.12 Specifications and standards

When seglecting hose and hose fittings for specific applications, applicable government, indastry arn
manufacfurer’s specifications and standards shall be referred to.

5.13 Unusual applications

Applicatigns that are not addressed by the manufacturer or by industry standards™ecan require special testin
before hdse selection.

5.14 Hose assembly cleanliness

The clea
requirem

5.15 Haose fittings

Selection| of the proper hose fittings for the hose and application is essential for proper operation and safe ug

of hose

fittings cgmpatible with the hose for the applications shall be selected. Improper selection of hose fittings
related assembly equipment for the application can result in injury or damage from leaks or from hos
assembligs blowing apart (see 4.3, 6.3;.6'4 and 6.5).

5.16 Vibration

Vibration| can reduce hose.sérvice life. If required, tests shall be conducted to evaluate the effects
frequency and amplitud€ of system vibration on a hose assembly. Clamps or other means can be used

reduce t
service li

5.17 Hogse-cover protection

The hose cover shall be protected from abrasion, erosion, snagging, and cutting. Special abrasion-resista

hliness requirements of system components other than hose assemblies determine the cleanlines

bnd related assembly equipment. Haose fittings are qualified with the hose. Therefore, only hos

:l\e effects of\wibration. Consider the vibration requirements when selecting hose and predictin
e.

pnts of the application. Consult the component manufacturers’ cleanliness information for III
componepts in the system. Hose assemblies vary in cleanliness:levels; therefore, specify hose assembli
with adeduate cleanliness for the system.

bS

S

DI

nt

hoses and hose guards are available for additional protection. Hose shall be routed to reduce abrasion from

hose rub

bing other hose or objects that can abrade it.

5.18 External physical abuse

Hose shall be routed to avoid

a) tens
b) side
6

ile loads,

loads,

© I1SO 2006 — All rights reserved
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c) flattening of the hose,

d) damage to threads,

e) kinking,

f) damage to sealing surfaces,

g) abrasion,

h) twisting.

5|19 Swivel-type hose fittings and adapters

Spivel-type hose fittings and adapters do not transfer torque to hose while they are b€ing tightene
tpes of hose fittings and adapters shall be used as needed to prevent twisting of the hose during ins

5/20 Live swivel connectors

Ifltwo components in the system are rotating in relation to each other, live-swivel connectors can be 1
These connectors reduce the torque transmitted to the hose.

()]

21 Slings and clamps

ings and clamps shall be used to support heavy or long. hose and to keep it away from mov
amps shall be used to prevent hose movement that causes abrasion. Care shall be taken to pr
ling or clamp from abrading the hose. Overtightening,ofslings or clamps shall be avoided.

2B @N)

22 Minimum bend radius

he minimum bend radius (R) of a hose is'defined in the relevant hose standards and hose manu
oduct literature. Routing during assembly and use at less than minimum bend radius can reduce
harp bending at the juncture between-the hose and hose fitting can result in leakage, hose rupty
pse assembly blowing apart (see~4.3 and Figure 1). A minimum straight length of 1,5 times tk
Itside diameter (D) shall be allowed between the hose fitting and the point at which the bend starts.

O JWNWT - [3)]

d. These
allation.

ecessary.

ng parts.
event the

facturer’s
hose life.
re or the
e hose’s

a) Correct b) Incorrect

Figure 1 — Minimum bend radius

© I1SO 2006 — All rights reserved
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5.23 Elbows and adapters

In special cases, elbows or adapters shall be used to relieve hose strain (see Figure 2).

5.24 Le

Unneces
that is to
metallic g
different

considerq

a) Correct

hgths

sarily long hose can increase pressure drop and affect.system performance. When pressurized, hoge
b short can pull loose from its hose fittings or stress(the hose fitting connections, causing prematufe
r seal failures. When establishing hose and hose assembly length, as defined in ISO 17165-1 for the
nose fitting types, Figures 3, 4, and 5 and the ractices in 5.24.1 through 5.24.3 shall be taken info

tion.

5.24.1 Motion absorption

The hos¢ assembly shall be of such length to distribute movement and prevent bends smaller than the

minimum

bend radius.

Figure 2 — Elbows and adapters

a) Correct

Figure 3 — Motion absorption

b) Incorrect

b) Incorrect

© I1SO 2006 — All rights reserved
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5.24.2 Tolerances and machine motion

The hose assembly shall be of such length to allow for tolerances and machine motion.

——

a) Correct

b) Incorrect

Figure 4 — Hose and machinetolerances

(3]

24.3 Change in hose length due to changes in pressure

The hose assembly shall be of such length to agcommodate changes in length resulting from changes in
essures. Hoses for high- and low-pressure lings shall not be crossed or clamped together, as the difference
changes in length could wear the hose covers.

5 ©

Key
1 no pressure
2 high pressure

Figure 5 — Change in hose length due to change in pressure

© I1SO 2006 — All rights reserved 9
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5.25 Hose movement and bending

5.25.1 Hose allows for relative motion between system components. This motion shall be analyzed when
hose systems are designed. The frequency of motion (i.e., the number of cycles per day) can significantly
affect hose life. Movement in multiple planes and twisting shall be avoided. The motion of the hose shall be
considered when selecting hose and predicting service life. In applications that require that hose moves or
bends, Figures 6 and 7 and the practices specified below shall be considered.

5.25.2 Hose should be bent in only one plane to avoid twisting.

5.25.3 Hose should not be bent in more than one plane. If hose follows a compound bend, it shall be couplgd
into sepafate segments or clamped into segments that each flex in only one plane.

a) Correct b) Incorrect

Figure 6 — lllustration of bending in only one plane to avoid twisting

a) Correct b) Incorrect

Figure 7 — lllustration of how to prevent hose bending in more than one plane

10 © 1SO 2006 — All rights reserved
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6 Hose assembly fabrication

6.1 General

Persons fabricating hose assemblies should be trained in the proper use of equipment and materials. The
manufacturers’ instructions and the practices listed in 6.2 through 6.11 shall be followed. Properly assembled
hose fittings are vital to the integrity of a hose assembly. Improperly assembled hose fittings can separate
from the hose and can cause serious injury or property damage from whipping hose or from fire or explosion
of vapour expelled from the hose.

6|2 Component inspection

Pfior to assembly, components shall be inspected for
a) style or type,

b) cleanliness,

c] loose covers,

d) corrosion,

e) nicks, dents, scores, burrs or sharp edges,

f)] size,

g) inside obstructions,

h) visible defects,

i) damage,

j)| length,

k] Dblisters,

)| burrs.

6/3 Hose fittings

Hose-fitting comdponents from one manufacturer are not usually compatible with hose-fitting components
slipplied by another manufacturer. For example, a hose fitting nipple from one manufacturer shall not be used
with a hosé\socket from another manufacturer. It is the responsibility of the hose-assembly fabricator to
copnsult the”manufacturer’s written instructions, or the manufacturer directly, for information gn proper
hpse+fitting components.

6.4 Compatibility between hose and hose fittings

Care shall be taken to determine proper compatibility between the hose and hose fitting. Selection shall be
based on the manufacturers’ recommendations substantiated by testing to relevant standards for hose and
hose fittings. Hose from one manufacturer is not usually compatible with hose fittings from another. Hose
from one manufacturer and hose fittings from another manufacturer shall not be intermixed without approval
from both manufacturers.

© IS0 2006 — Al rights reserved 1
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6.5 Hose-assembly equipment
Equipment for fabricating hose assemblies from one manufacturer is usually not interchangeable with that

from another manufacturer. Hoses and hose fittings from one manufacturer should not generally be
assembled with the hose assembly equipment of another manufacturer.

6.6 Safety equipment

During fabrication, proper safety equipment, including eye protection, respiratory protection and adequate
ventilation,—shall be used

6.7 Use and reuse of hose and hose fittings

Damaged hoses or hose fittings shall not be used.

When falyricating hose assemblies,

a) fieldjattachable fittings that have blown or pulled off hose shall not be reused,

b) any part of hose fittings that were permanently crimped or swaged to hose shall’not be reused,

c) hosdthat has been in service after system checkout (see 7.8) shall not be reused.

6.8 Cleanliness of hoses and/or hose assemblies

Hose asgemblies can be contaminated during fabrication. Hoses‘and/or hose assemblies shall be cleaned {o
specified|cleanliness levels (see 5.14).

6.9 Temperature

The fabr|cation of hose assemblies should be *performed at an ambient temperature over 0 °C unlegs
otherwisg recommended by the manufacturer.

6.10 Assembly inspection

After assembly, examine hose assembly for visible defects and interior obstructions, such as tube bulges, etq.

6.11 M3rking

Hose assemblies shall be marked in accordance with ISO 17165-1. Marking shall remain legible.

7 Hosge installation and replacement

7.1 General

The practices specified in 7.2 through 7.8 shall be used when installing hose assemblies in new systems or
replacing hose assemblies in existing systems. The manufacturer should make available additional
instructions on mounting, storage and operating conditions.

12 © ISO 2006 — All rights reserved
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7.2 Pre-installation inspection

Before installing hose assembilies, the following should be examined:

a) hose length and routing, for compliance with original design;

b) hose assemblies, for correct style, size, length and visible nonconformities;

c) hose fitting sealing surfaces, for burrs, nicks or other damage.

hen replacing hose assemblies in existing systems, verify that the replacement hose assembly:is
hality to the original assembly.

2o =

N

3 Handling during installation

pse shall be handled with care during installation. Kinking the hose, or bending it at less than its
pnd radius, can reduce hose life. Sharp bending at the hoseffitting juncture shall be avoided (s
efore and during installation, hose assemblies should be at a temperature abave.0 °C.

WO T

74 Twist angle and orientation

T

ressure applied within a twisted hose can shorten the life of the hOse or loosen the connections.
isting, the hose lay line or marking can be used as a reference.if¢he lay line or marking is parallel t
the hose (see Figure 8). Twisting can also be avoided through the use of two wrenches d
stallation of swivel connectors.

59 g

a) Correct b) Incorrect

Figure 8 — Twist angle and orientation

of equal

minimum
ee 5.23).

To avoid
D the axis
uring the

s

7.5 Securing and protection

Necessary restraints and protective devices shall be installed. It shall be determined that such devices do not

create additional stress or wear points.

7.6 Routing

Review proper routing practices provided in Clause 5 and make appropriate corrections to obtain
performance.

© I1SO 2006 — All rights reserved
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7.7 Assembly torque

The connection end of a hose fitting is normally threaded to obtain a tight pressure seal when attached to a
port, an adapter or another fitting. Sometimes bolts or screws provide the threaded connection. Each size and
type of connection requires different torque values, and these can vary due to type of material, exterior coating
and/or lubrication. Follow appropriate torquing instructions to obtain proper pressure sealing without
overtorquing. A properly calibrated torque wrench should be used to tighten each connection, except when the
hose-fitting manufacturer specifies tightening a specified number of hex-flat turns beyond finger tight to obtain
a seal.

7.8 SyEtem checkouts
In hydradlic or other liquid systems, all entrapped air shall be eliminated after installation is complefe. The
manufacfurers’ instructions shall be followed to test the system for possible malfunctions and leaks, To avojd
injury duning system checkout,

a) do npt touch any part of the system when checking for leaks (see 4.2);

b) stay put of potentially hazardous areas while testing hose systems (see Clause 4);

c) relieye system pressure before tightening connections.

8 Maintenance inspection

8.1 General
A hose and hose-fitting maintenance program can reduce.equipment downtime, maintain peak operating
performaphce and reduce the risk of personal injury and/or property damage. The user should design and

implement a maintenance program that suits the specific-application and each specific hose in that applicatign.
For additional information on inspection, see Table -

8.2 Ingpection frequency

Factors quch as the nature and severity. of the application, past history and manufacturers’ information shall
be evalugted to establish the frequency of visual inspections and functional tests.

8.3 Visual inspection (hose and hose fittings)

Hose and hose fittings shall.be inspected for the items listed in Table 1, which also gives information as to the
main caupes and corrective actions to be taken for each item.

8.4 Visual inspection (all other components in the system)

When visually‘inspecting hose and hose fittings, inspect for related items including:

a) leaking ports;

b) damaged or missing hose clamps, guards, or shields;

c) excessive dirt and debris around hose;

d) system fluid: level, type, contamination, condition, and air entrainment.

If any of these are found, they shall be addressed appropriately.
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Functional tests determine if systems with hose assemblies are leak-free and operating properly. Function
tests shall be carried out in accordance with the equipment manufacturer’s instructions.

Table 1 — Items related to visual inspection of hose and hose fittings

Item

Main cause

Corrective actions to be taken

Leakage from threaded connector

Defective connector seat due to
presence of flaw, dirt or other
foreign objects

Clean connector seat

Loose connector or O-ring wear

Tighten the connector or reglace
O-ring

Mismatching of seat surface

Replacethe‘connector as n¢cessary

Leakage from flange connection

Loose fixture bolt or deterioration of
O-rings/seals

Tighten the bolt or replace
O4ings/seals

Leakage from hose/connection assembly,
hose fitting slippage on hose

Deterioration of hose (due to heat,
oil, long use, etc.)

Replace the hose

Improper piping

Avoid sharp bending at the assembly
part

(depression)

External shocks

Deformation
(inflation)

Oil spillage (leak)

Shock prevention (protectiof)

Replace the defective hose |f
necessary

isible defect (damaged, cut or abraded
over; exposed reinforcement; kinked,
Fushed, flattened, or twisted hose; blistered,
oft, degraded or loose cover; cracked,
lamaged, or badly corroded hose fittings;
ear flaws; scratch etc.)

= QO O O O <

Compganent interference

External shocks

Shock prevention (protectiof

~

Replacement

<

isible external cracks

Ozone, radiation, paint, oil

Exterior protection

Replacement

Unusual hose movement at starting of
peration

@]

Improper hose length

Replace the hose

Improper piping

Correct piping or use of adaptive
devices

Hardening/softening, heat cracked or
harred hose

o

Deterioration due to oil or
temperature mismatch

Replacement as necessary

Unusual noiseysmell, heat

Improper circuitry

Check the circuit

Rusting ofjoints

Sand dust, water, air salinity

Use of protective paint (but pot on the

exterior surface of the hose

RrodUct lifetime (llenflll service life has heen

anl:\r‘n hose and/or hose 'ssemb|y

reached)

Deterioration and wear

based on criteria defined in Clause 8

© I1SO 2006 — All rights reserved
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9 Hose storage

9.1 General

Age control and the manner of storage can affect hose life. The practices for storing hose specified in 9.2 and
9.3 shall be followed.

9.2 Age control

9.21 S
expired. Bhelf life is the period of time when it is reasonable to expect the hose to retain full capabilities-fpr
rendering the intended service. Hose shall be stored in a manner that facilitates age control and first-iny firgt-
out usagg based on the manufacturing date on the hose or hose assembly.

9.2.2 Tlhe shelf life of rubber hose in bulk form or hose made from two or more materials is’ 40 quartefs
(10 yeard) from the date of manufacture, if stored in accordance with ISO 2230. The shelf life of thermoplasiic
and polytetrafluoroethylene hose is considered to be unlimited. Hose assemblies that pass visual inspectign
and proof test shall not be stored for longer than 2 years.

9.3 Storage
9.3.1 Hose and hose assemblies shall be stored in accordance with the storage conditions defined |n
ISO 8331. When storing hose, care shall be taken to avoid damage\that can reduce hose life and the
manufacturers’ information for storage and shelf life followed. Examples of factors that can adversely affect
hose and|hose assemblies in storage are the following:
a) tempgerature;

b) ozone;
c) oils, petrol, kerosene or their vapours;
d) corrgsive liquids and fumes;

e) rodepts;

f)  humidity;

g) ultrayiolet light;

h) solvgnts;

i) insegts;

j)  radidactive/materials;

k) directsumorteatrays:;

I) acids, alkalis;

m) sharp edges and abrasive surfaces;
n) electric or strong magnetic fields;

0) mould and fungi.
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