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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 established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

The procedures used to develop this document and those intended for its further mainten|
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria neede
d|fferent types of ISO documents should be noted. This document was drafted in accordance
eglitorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Aftention is drawn to the possibility that some of the elements of this documént'may be the
phtent rights. ISO shall not be held responsible for identifying any or all such\patent rights. I
a
0

h the ISO list of patent declarations received. www.iso.org/patents

>

hy trade name used in this document is information given for the.convenience of users and
¢nstitute an endorsement.

(o)

The committee responsible for this document is ISO/TC 131,)Fluid power systems, Subcommit
Connectors and similar products and components.
T

tgchnically revised.
190 17165 consists of the following parts, under the general title Hydraulic fluid power — Hose a

— Part 1: Dimensions and requirements

Part 2: Practices for hydraulic hose.assemblies

ance are
d for the
with the

ubject of
Details of

1y patent rights identified during the development of the document wilk be’in the Introduction and/or

does not

tee SC 4,

his first edition of ISO/TS 17165-2 cancels and.-replaces ISO/TR 17165-2:2006, which has been

semblies:
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Introduction

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

To allow fluid flow between components, they are interconnected by piping, both rigid (tubes and tube
connectors) and flexible (hose assemblies, which consist of hose and hose fittings).
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Hydraulic fluid power — Hose assemblies —

Part 2:
Practices for hydraulic hose assemblies

Scope

1
T
nlaintenance and storage of hose and hose assemblies for hydraulic fluid power,syStems w
nmlanufactured from hoses conforming to ISO 1436, ISO 3862, ISO 3949, ISO 4079 and 1SO 11
hpse fittings conforming to ISO 12151-1 to ISO 12151-6.

N

N

DTE1  Many of these practices also can be suitable for use with other typesofhoses and systems.

2| Normative references

The following documents, in whole or in part, are normatively referenced in this document
irfdispensable for its application. For dated references;'only the edition cited applies. For
re¢ferences, the latest edition of the referenced document (including any amendments) applies.

bgised fluids — Specification

190 2230, Rubber products — Guidelines farstorage

190 3457, Earth-moving machinery —@Guards — Definitions and requirements

[0 3862, Rubber hoses and hose assemblies — Rubber-covered spiral-wire-reinforced hydraulic
oll-based or water-based fluids-<> Specification

Specification

bgsed fluids —Specification

[0 5598, #luid power systems and components — Vocabulary

140 8330, Rubber and plastics hoses and hose assemblies — Vocabulary

his part of ISO 17165 provides guidelines for selection, routing, fabrication, installation, replacement,

hich are
237, and

DTE 2  AnnexAlists examples of actual failure resulting from improper use'efhydraulichose and hose agsemblies.

and are
undated

140 1436, Rubber hoses and hose assemblies — Wire*braid-reinforced hydraulic types for oil-based pr water-

types for

[0 3949, Plastics hoses‘and hose assemblies — Textile-reinforced types for hydraulic applic@tions —

190 4079, Rubber‘hoses and hose assemblies — Textile-reinforced hydraulic types for oil-based ¢r water-

maintenance

ISO 11237, Rubber hoses and hose assemblies — Compact wire-braid-reinforced hydraulic types for oil-

based or water-based fluids — Specification

ISO 12151-1, Connections for hydraulic fluid power and general use — Hose fittings — Part 1: Hose fittings

with ISO 8434-3 O-ring face seal ends

ISO 12151-2, Connections for hydraulic fluid power and general use — Hose fittings — Part 2: Hose fittings

with ISO 8434-1 and ISO 8434-4 24 degree cone connector ends with O-rings

[SO 12151-3, Connections for hydraulic fluid power and general use — Hose fittings — Part 3: Hose fittings

with ISO 6162-1 or ISO 6162-2 flange ends
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[SO 12151-4, Connections for hydraulic fluid power and general use — Hose fittings — Part 4: Hose fittings
with 1SO 6149 metric stud ends

ISO 12151-5, Connections for hydraulic fluid power and general use — Hose fittings — Part 5: Hose fittings
with ISO 8434-2 37 degree flared ends

ISO 12151-6, Connections for hydraulic fluid power and general use — Hose fittings — Part 6: Hose fittings
with ISO 8434-6 60 degree cone ends

[SO 17165-1, Hydraulic fluid power — Hose assemblies — Part 1: Dimensions and requirements

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5598, ISO 8330 ‘and the
following apply.

31
manufa¢turing date of the hose assembly
date whgn hose and hose fittings were assembled into a hose assembly

4 Safety considerations

4.1 General

The list pf potential conditions and situations that can lead.to personal injury or property damage
describefin4.2through4.8isnotnecessarilyall-inclusive. Reasonable and feasible means, includingthoge
describef in this clause, shall be taken into consideration; o reduce the risk of personal injury, property
damage jor both. Training, including the informationyin this document, for operators, maintenange
personng¢l, and other individuals working with hose.assemblies under pressure is encouraged.

4.2 Flyid injections

Fine str¢ams of escaping pressurized fluid can penetrate skin and enter a human body. These flujd
injectionfs can cause severe tissue damage and loss of limb. Various means shall be taken info
considerption to reduce the risk of fltiid injections, particularly in areas normally occupied by operatorjs.
Such megns include: careful routing-ef hose, adjacent components, warnings, guards, shields and training
progra 1
be tight

. Pressure shall be relieved before disconnecting hydraulic or other lines. All connections shg
ned before applying-pressure. Contact with escaping fluids shall be avoided. All leaks shall &

WARNING — Fluid-injection injuries shall be treated without delay and shall not be treated g4s

ne a a pe O cemoved Al _q. ie no a ganorene

Doctors unfamiliar with ths tye ofijuy should conslt a knowledgeabl mdca source.

4.3 Whipping hoses

If a pressurized hose assembly blows apart, the hose fittings can be thrown off at high speed, and the
loose hose can flail or whip with great force. This is particularly true in systems that use compressible
fluids. When this risk exists, consider guards and restraints to protect against injury.

2 © IS0 2013 - All rights reserved
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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 from escaping fluid, consider guards and shields to prevent injury, particularly in areas normally
occupied by operators.

4.5 Fire and explosions from conveyed fluids

Most fluid power media (hydraulic fluid), including fire-resistant hydraulic fluids, can burn under
certai iti i i i i that can
flash or explode upon contact with an ignition source. Consider selecting, guarding, and routinig hose to
nlinimize the risk of combustion (see Clause 5 and ISO 3457).

4{6 Fire and explosions from static-electric discharge

Fluid passing through hose can generate static electricity, resulting in static-eléctric discharge|This can
create sparks that can ignite fluids in the systems or gases in the surrounding atmosphere. When this
pptential exists, hose specifically designed to carry the static-electric chargéto ground shall befselected.

47 Electrical shock

Electrocution could occur if hose conducts electricity through'a person. Most hoses are conductive.
Many contain metal or have metal hose fittings attached. Even'nonconductive hoses can be corlduits for
electricity if they carry conductive fluids. This shall be keptin mind when routing or using Hose near
electrical sources. When this cannot be avoided, appropriate hose shall be selected, and nonconductive
hpsesshouldbe considered. Hosesthat comply with [SO3949 with orange covers marked “Noncorductive”
are available for applications requiring nonconduetive hose.

4{8 Mechanisms controlled by fluid power

Mechanisms controlled by fluids in hoses.ean become hazardous when a hose fails. For examplg, when a
hpse bursts, objects supported by fluidpressure can fall, or vehicles or machines can lose their prakes or
steering. If mechanisms are contrplled by fluid power, safe modes of failure that minimize risks|of injury
or damage shall be considered.

5/ Hose selection and routing

1 General

wide variet§/ef interacting factors influence hose service life and the ability of each hydraplic fluid
bwer system to operate satisfactorily, and the combined effects of these factors on service life are
ften unpredictable. Therefore, hydraulic hose specification documents should not be condtrued as
bsign'standards. For applications outside the specifications in ISO 1436, SO 3862,1S0 4079, 10 11237,
023949 and ISO 12151-1 to ISO 12151-6, or other relevant design standards, performanc¢ of hose

teaimalblioc clhaold o dot oo ad ey oot ot o ookl g Docl czctaa choll Lo ool 1y o0 10 Sed and
OSUCIITUTIC O OSITUUIU UL UL LU IIIIrIcu U_y (lt.lyl UHI Iactce L\'OLlllsn ATl O)’;)\,\,lll S1IIAdlIl e vdrcoil ull.y Olll(ll) ']

then routings shall be designed and hose and related components shall be selected to meet the system
performance and hose-service-life requirements and to minimize the risks of personal injury, property

damage or both. The factors covered in 5.2 through 5.25 shall be considered.

L= 00T > Ul

5.2 System pressures

Excessive pressure can accelerate hose assembly failure. Steady-state pressures and the frequency and
amplitude of pressure surges, such as pulses and spikes, shall be analysed. These are rapid and transient
rises in pressure which many common pressure gauges do not indicate and can be identified best on
high-frequency-response electronic measuring instruments. For maximum hose assembly service life,
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selection of the hose and hose fittings should be based on a system pressure, including surges, that is
less than the maximum working pressure of the hose assembly.

The maximum working pressure of a hose assembly shall not exceed the lower of the maximum working
pressure specified for the respective hose and the connection end of the hose fittings.

5.3 Suction

For suction applications, such as inlet flow to pumps, select hose to withstand both the negative and
positive pressures the system imposes on the hose

5.4 Exfternal pressure

In certaih applications, such as in autoclaves or under water, the external environmental pressures cgn
exceed the fluid pressure inside the hose. In these applications, consider the external pressures and, |if
necessarjy, consult the hose manufacturer.

5.5 Temperature

Temperafture outside of the hose’s ratings can significantly reduce hose lifeCSelect hose so the fluid ar
ambient ftemperatures, both static and transient, fall within the hose’s ratings. The effects of extern
heat soufces should not raise the temperature of the hose above its maximum operating temperatur
Select hdse, heat shields, sleeving, and other methods to meet these\fequirements, and route or shie
hose to gvoid hose damage from external heat sources.

o ® T a

5.6 Permeation

Permeatjon, or effusion, is seepage of fluid through the hose. Certain materials in hose constructign
are morq permeable than others. Consider the effects’of permeation, especially of gaseous fluids, whegn
selecting hose. Consult the hose and fluid manufacturers for permeability information.

5.7 Compatibility between hose materials and system fluids
Variable§ that can affect compatibility of system fluids with hose materials include, but are not limited tp:
a) chemical properties
b) fluid pressure

c) temperature

d) condentration level
e) durdtion of exposure

Because pfpermeation (see 5.6), compatibility of system fluids with the hose, tube, cover, reinforcement, arjd
hose fittings’shall be considered. Consult the fluid and hose manufacturers for compatibility informatioh.

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

NOTE Many fluid/elastomer compatibility tables in manufacturers’ catalogues show ratings based on
fluids at 21 °C (i.e. room temperature). These ratings can be different at other temperatures. The notes on the
compatibility tables should be read carefully and the manufacturer consulted if there is any doubt.

5.8 Environment

Environmental conditions can cause hose and hose fitting degradation. Conditions that shall be evaluated
include, but are not limited to:

a) ultraviolet light

4 © IS0 2013 - All rights reserved
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b) saltwater

c) air pollutants
d) temperature
e) ozone

f) chemicals

electricity

h) abrasion
i)l paint.

Iflnecessary, the hose manufacturer shall be consulted for more information abgut’the effect
ahd other environmental conditions.

5|9 Static-electric discharge

Fluid passing through hose can generate static electricity, resulting ifi-static electric discharge.
create sparks that can puncture hose. If this potential exists, hose with sufficient conductivity
the static-electric charge to ground shall be selected.

9]}

10 Sizing
The power transmitted by pressurized fluid varies with pressure and flow rate. Hose with adeq

be selected. Conduct calculations or consult the hose manufacturer for sizing at relevant flow {

5/11 Unintended uses

5|12 Specifications and standards

When selecting hose and: hose fittings for specific applications, applicable government, indu
nmfanufacturer’s specifieations and standards shall be referred to.

5|13 Unusualapplications

For applications that are not addressed by the manufacturer or by industry standards, specis
can be 1iecessary before the proper hose can be selected.

of these

This can
to carry

uate size

tq minimize pressure loss and to avoid hose damage-from heat generation or excessive flow rates shall

ates.

Hpse assemblies are designed for the internal forces of fluids conducted. Hose assemblies shall notpe pulled
or used for purposes that can applyexternal forces for which the hose or hose fittings were not dgsigned.

stry, and

1l testing

5(14' Hose assembly cleanliness

The cleanliness requirements of components other than hose assemblies can determine the cleanliness
requirements of the application. The component manufacturers’ cleanliness information for all
components in the system shall be consulted. Hose assemblies vary in cleanliness levels; therefore, hose

assemblies with adequate cleanliness for the system shall be specified.

5.15 Hose fittings

Selection of the proper hose fittings for the hose and application is essential for proper operation and
safe use of hose and related assembly equipment. Hose fittings are qualified with the hose. Therefore,
only hose fittings compatible with the hose for the applications shall be selected. Improper selection

© IS0 2013 - All rights reserved
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of hose fittings or related assembly equipment for the application can result in injury or damage from
leaks, or from hose assemblies blowing apart (see 4.3, 6.3, 6.4 and 6.5).

5.16 Vibration

Vibration can reduce hose service life. If required, tests shall be conducted to evaluate the effects of
frequency and amplitude of system vibration on a hose assembly. Clamps or other means can be used to
reduce the effects of vibration. Consider the vibration requirements when selecting hose and predicting
service life.

5.17 Hqse cover protection

The hos¢ cover shall be protected from abrasion, erosion, snagging, and cutting. Specialabrasiop-
resistanf hoses and hose guards are available for additional protection. Hose shall be routed‘to reduge
abrasion{from hose rubbing other hose or objects that can abrade it (see Figure 1).

a) Correct b) Incorrect

Figure 1 — Prevention of external damage

5.18 External physical abuse

Hose shall be routed to avoid:

a) tens|ledoads

b) sideloads

c) flattening of the hose

d) damage to threads

e) kinking

f) damage to sealing surfaces
g) abrasion

h) twisting.

6 © IS0 2013 - All rights reserved
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5.19 Swivel hose fittings and connectors

Some swivel hose fittings and connectors allow limited rotation after assembly; these do not

transfer

torque to hose while they are being tightened. These types of hose fittings and connectors shall be used

as needed to prevent twisting of the hose during installation.

5.20 Rotary connectors

If two components in the system are rotating in relation to each other, rotary connectors can be

necessary This type of connector reduces the torque transmitted to the hase

5|21 Slings and clamps

Slings and clamps shall be used to support heavy or long hose and to keep it away from movi
Clamps shall be used to prevent hose movement that can cause abrasion. Care shalbe taken t¢
the sling or clamp from abrading the hose. Overtightening of slings or clamps shall be avoided.

5|22 Minimum bend radius

The minimum bend radius (R) of a hose is defined in the relevant hosglstandards and hose manuf]
product literature. Routing during assembly and use at less than rhinimum bend radius can red
life. Sharp bending at the juncture between the hose and hose fitting can result in leakage, hose ry
the hose assembly blowing apart (see 4.3 and Figure 2). A migimum straight length of 1,5 times t
ofitside diameter (D) shall be allowed between the hose fitting’and the point at which the bend s

a).€orrect b) Incorrect

Figure 2 — Minimum bend radius

ng parts.
prevent

acturer’s
uce hose
pture, or
he hose’s
rarts.
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5.23 Elbows and connectors

In special cases, elbows or connectors shall be used to relieve hose strain (see Figure 3).

5.24 Le

5.24.1 (

Unneces
hose tha
prematu
ISO 1716
5.24.4 sh

5.24.2 Motion absorption

The hosd
minimun

a) Correct b) Incorrect

Figure 3 — Elbows and connectors

ngths

eneral

barily long hose can increase pressure drop-afid affect system performance. When pressurize

is too short can pull loose from its hose-fittings or stress the hose fitting connections, causif
e metallic or seal failures. When establishing hose and hose assembly length, as defined
5-1 for the different hose fitting types, Figures 4, 5, and 6 and the practices in 5.24.2 throug
all be taken into consideration.

assembly shall be of-such length to distribute movement and prevent bends smaller than t}
h bend radius.

i

P—

=gl

IS

N

©
N
a) Correct b) Incorrect

Figure 4 — Motion absorption
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5.24.3 Tolerances and machine motion

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

a|

a) Correct

b) Incorrect

Figure 5 — Hose and machine tolerances

U1

24.4 Change in hose length due to changes in pressure

The hose assembly shall be of such length to accomimodate changes in length resulting from| changes
pressures. Hoses for high- and low-pressure lines shall not be crossed or clamped togethe¢r, as the
d|fference in changes in length could wear the hiose covers.

—e
—

A

357
1 no pressure
2 high pressure

Figure 6 — Change in hose length due to change in pressure

5.25 Hose movement and bending

5.25.1 Hose allows for relative motion between system components. This motion shall be analysed when
hose systems are designed. The frequency of motion (i.e. the number of cycles per day) can significantly

© IS0 2013 - All rights reserved 9
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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 7 and 8 and the practices specified below shall be considered.

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

a) Correct b) Incorrect

Figure 7 — Illustration of bending 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 he
coupled Into separate segments or clamped.into segments that each flex in only one plane.

N

a) Correct b) Incorrect

Figure 8 — Illustration of how to prevent hose bending in more than one plane

10 © IS0 2013 - 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 Componentinspection

Prior to assembly, components shall be inspected for:
a] styleor type

b] cleanliness

c] loose covers

d) corrosion

e] nicks, dents, scores, burrs or sharp edges
f] size

inside obstructions

visible defects

i) damage

j)| length

k] Dblisters.

3 Hose fitting parts

pse fitting parts supplied by another manufacturer. If hose fitting parts from different manufacturers
e used in the samethose assembly, the performance of the hose assembly shall be verified by festing in

6

Hpse fitting parts (e.g. hose mipple, ferrule, shell) from one manufacturer are not usually compatfible with
h

a

a¢cordance with ISO'6605. Information on proper hose fitting parts to be used shall be provide¢d.

6{4 Compatibility between hose and hose fittings

Cpre shall be taken to determine proper compatibility between the hose and hose fitting. Pelection
shall be based on the manufacturers recommendations substantlated by testlng to relevant standards

= = ) ) 13 p fittings
from another Hose from one manufacturer and hose fittings from another manufacturer shall not be
intermixed without approval from both manufacturers.

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 shall not be assembled
with the hose assembly equipment of another manufacturer, unless approved by the hose fitting
manufacturer.

© IS0 2013 - All rights reserved 11
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6.6 Safety equipment

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

6.7 Condition of hose assembly parts

6.7.1 Hose assemblies shall be made from

a) hos
b) hose

6.7.2 H
a) field
b) any

c) hoss

6.8 Clq

Hose ass
specified

6.9 Te

The fabr
otherwis

6.10 As

Afterass

6.11 Marking

Hose ass

7 Hos

7.1 Gé€

The prac

P TR 1 h] h] h] h]
LIIdU IS UlTUdallldgCU dIIU Uluscu, dllt

fittings that are undamaged and either unused or intended to be reused.

or example, the following hose assembly parts shall not be reused:
Lattachable hose fittings that have blown or pulled off hose;
part of hose fittings that were permanently crimped or swaged to hose;

that has been in service after system checkout (see 7.8).

panliness of hoses and hose assemblies

emblies can be contaminated during fabrication. Hoses and\hose assemblies shall be cleaned {o

cleanliness levels (see 5.14).

mperature

ication of hose assemblies should be performed at an ambient temperature over 0 °C unless

e recommended by the manufacturer.

sembly inspection

embly, examine hose assembly for'visible defects and interior obstructions, such as tube bulges, etic.

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

e installation and replacement

neral

e

or replad
instructi

7.2 Pr

tices.specified in 7.2 through 7.8 shall be used when installing hose assemblies in new syst

ons on mounting, storage and operating conditions.

e-installation inspection

Before installing hose assemblies, the following should be examined:

a) hoselength 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
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NOTE When replacing hose assemblies in existing systems, verify that the replacement hose assembly is of
equal quality to the original assembly.

7.3 Handling during installation

Hose shall be handled with care during installation. Kinking the hose, or bending it at less than its
minimum bend radius, can reduce hose life. Sharp bending at the hose/fitting juncture shall be avoided
(see 5.22 and 5.23). Before and during installation, hose assemblies should be at a temperature above 0 °C.

7 A La o) 1l \ | - | 3 i3
x 1 WISU auglc diliu UT ITIIUdUUII

Pressure applied within a twisted hose can shorten the life of the hose or loosen the connedtions. To
ayoid twisting, the hose lay line or marking can be used as a reference if the lay linelor marking is
pprallel to the axis of the hose (see Figure 9). Twisting can also be avoided through the uge of two
wrenches during the installation of swivel connectors.

a) Correct b) Incorrect

Figure 9 — Twist angle and orientation

7t5 Securing and-protection

Necessary restraints and protective devices shall be installed. It shall be determined that such devices
dp not create/additional stress or wear points.

716 <Routing

R - e 4 PR PR Fall |l a | 1 it 4 bt 3
CVICW PIUptl TUULITG PrdttitTs pruviIiuTUu I LIdUST J, dlIU IIIdRT dppluplidatt CUITTULIUILS t0 O aln

optimum performance.

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 or another connector. 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, lubrication or any combination of these. 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.
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7.8 System checkouts

In hydraulic or other liquid systems, all entrapped air shall be eliminated after installation is complete.
The manufacturers’ instructions shall be followed to test the system for possible malfunctions and
leaks. To avoid injury during system checkout,

a) do not touch any part of the system when checking for leaks (see 4.2),

b) stay out of potentially hazardous areas while testing hose systems (see Clause 4),

C reli 10 cuctar e hafrn tightnin g ~an bl o
v Sy S tCTIIT PTrtosuTrt oCTUT C Tt TITC TITITS " COUTITIC TTTOTT S

8 Maintenance inspection

8.1 General

Ahose and hose fitting maintenance program can reduce equipment downtime, maintain peak operatir
performance, and reduce the risk of personal injury, property damage or both. The user should desig
and implement a maintenance program that suits the specific application and-each specific hose in th
applicatipn. For additional information on inspection, see Table 1.

8.2 Inspection frequency

Factors quch as the nature and severity of the application, past histot'y, and manufacturers’ informatia
shall be ¢valuated 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 iteniglisted in Table 1, which also gives information :
to the main causes and corrective actions to be taken for each item.

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

g
n

ht

n

N

Item

Main cause

Corrective actions to be taken|

Leakage ffom threaded connection

Defective connection seat due to pres-
ence of flaw, dirt or other foreign objects

Clean connection seat

Loose connection or O-ring wear

Tighten the connection or replad
O-ring

¢

Mismatching of seat surface

Replace the connection as neces
sary

Leakage ffom flangeeonnection

Loose fixture bolt or deterioration of
O-rings or other seals

Tighten the bolt or replace
O-rings or other seals

Leakage fJom hose/connection assembly, hose
fitting sligpage on hose

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

Replace the hose

Avoid sharp hpnding atthe

Tmproper routing

assembly part

Kink or dent

External impact

Deformation
Swell or bulge

Oil spillage (leak)

Prevent or protect from impact

Replace the hose

Visible defect (damaged, cut or abraded cover;
exposed reinforcement; kinked, crushed,
flattened, or twisted hose; blistered, soft,
degraded, or loose cover; cracked, damaged,
or badly corroded hose fittings; wear flaws;
scratch, etc.)

Component interference

External impact

Prevent or protect from impact

Replace the hose

Visible external cracks

Ozone, radiation, paint, other fluids

Protect the exterior

Replace the hose
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