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FOREWORD

The Iranian Petroleum Standards (IPS) reflect
the views of the Iranian Ministry of Petroleum
and are intended for use in the oil and gas
production facilities, oil refineries, chemical and
petrochemical plants, gas handling and
processing installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the
user. This addendum together with the relevant
IPS shall form the job specification for the
specific project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the
relevant technical committee and in case of
approval will be incorporated in the next revision
of the standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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General Definitions:

Throughout this Standard the following
definitions shall apply.

Company :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas  Company, and  National
Petrochemical Company etc.

Purchaser :

Means the “Company" Where this standard is
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract document.

Vendor And Supplier:

Refers to firm or person who will supply and/or
fabricate the equipment or material.

Contractor:

Refers to the persons, firm or company whose
tender has been accepted by the company,

Executor :

Executor is the party which carries out all or part
of construction and/or commissioning for the
project.

Inspector :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

Shall:

Is used where a provision is mandatory.

Should

Is used where a provision is advisory only.

Will:

Is normally used in connection with the action
by the “Company” rather than by a contractor,
supplier or vendor.

May:

Is used where a provision is completely
discretionary.
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1. SCOPE

This Standard specification gives the minimum
technical requirements for hoses which is used by
Iranian Oil, gas and/or petrochemical industries.

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
Feb 2003, as amendment No. 1 by circular No.
184.

Note 2:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on July 2009, which is issued as
revision (1). Revision (0) of the said standard
specification is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this Standard the following dated and
undated standards/codes are referred to. These
referenced documents shall, to the extent
specified herein, form a part of this standard. For
dated references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the company and the vendor. For
undated references, the latest edition of the
referenced documents (including any
supplements and amendments) applies.

ISO (INTERNATIONAL ORGANIZATION
FOR STANDARDIZATION)

ISO3  "Preferred Numbers-Series of
Preferred Numbers"

ISO/R 36"Rubber, Vulcanized-Determination
of Adhesion to Textile Fabric"

ISO 37 "Rubber, Vulcanized-Determination
of Tensile Stress-Strain Properties"

ISO 188 "Rubber,  Vulcanized-Accelerated
aging or Heat-Resistance Tests"
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ISO 1307: 1992 "Rubber and Plastics Hoses
for General Purpose
Applications- Bore Diameter
and Tolerances on Length"

ISO 1402 "Rubber and Plastics Hoses
and Hose Assemblies-
Hydrostatic Testing"

ISO 1403:1995 "Rubber Hoses, Textile-
Reinforced, for General-
Purpose Water Applications-
Specification"

ISO 1436:1991 "Rubber Hoses and Hose
Assemblies- Wire-
Reinforced Hydraulic Type-
Specification"

ISO 1746 "Rubber or Plastics Hoses
and Tubing-Bending Tests"

ISO 2398:1995 "Rubber Hose, Textile-
Reinforced, for Compressed
Air -Specification"

ISO 2929:2002 "Plastics Hoses and Hose
Assemblies for Bulk Fuel
Delivery by Truck-
Specification"

ISO 3821:1998 "Gas Welding Equipment-
Rubber Hoses for Welding,
Cutting and Allied

Processes"

ISO 3949:1991 "Plastics Hoses and Hose
Assemblies —
Thermoplastics, Textile-
Reinforced, Hydraulic Type
— Specification "

ISO 5774:1997 "Plastics Hoses, Textile-
Reinforced for Compressed
Air -Specification"

ISO 6133 "Rubber and Plastics,
Analysis  of  Multi-Peak
Traces Obtained in

Determinations  of  Tear
Strength and  Adhesion
Strength"
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ISO 6134:2005

"Rubber Hoses and Hose
Assemblies for Saturated
Steam-Specification "

ISO 6224:1995"Plastics Hoses, Textile-

ISO 6801

ISO6806:1992

ISO 6808

ISO 7326

ISO 7369

ISO 7751:1991

ISO 8029:1985

ISO 8031

ISO 8033

ISO 8330

Reinforced, for General-
Purpose Water Applications-
Specification"

"Rubber or Plastics Hoses-
Determination of Volumetric
Expansion"

"Rubber Hoses and Hose
Assemblies for Use in Oil
Burners- Specification"

"Plastics Hoses for Suction
and Low-Pressure Discharge
- Petroleum Liquids
Specification"

"Rubber and Plastics Hoses-
Assessment of Ozone
Resistance  under  Static
Conditions"

"Pipework-Metal Hoses and
Hose Assemblies-
Vocabulary "

"Rubber and Plastics Hoses
and Hose Assemblies —
Ratios of Proof and Burst
Pressure to Design Working
Pressure "

"Plastics Hoses,General
Purpose Collapsible Water
Hose, Textile-Reinforced -
Specification "

"Rubber and Plastics Hoses
and Hose Assemblies-
Determination of Electrical
Resistance"

"Rubber and Plastics Hoses-
Determination of Adhesion
Between Components"
"Rubber and Plastics Hoses
and Hose Assemblies-
Vocabulary"
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ISO 15465:2004 "Pipework-Stripwound Metal
Hoses and Hose Assemblies"

BSI (BRITISH STANDARDS INSTITUTION)

BS 903 "Heat Resistance and
Accelerated Aging Tests" Part
A19

BS 3212:1991 "Specification for Flexible
Rubber Tubing, Rubber Hoses
and Rubber Hose Assemblies
for Use in LPG Vapor Phase
and LPG/Air Installations"

IPS (IRANIAN PETROLEUM STANDARDS)

IPS-E-GN-100"Engineering  Standard  for
Units"
3. DEFINITIONS AND TERMINOLOGIES

For the purpose of this Standard the following
terms and definitions apply:

3.1 Armored Hose

A hose with a protective covering, generally
applied as a braid or helix, to minimize physical
damage.

3.2 Bend Radius

Radius of a bent section of hose measured to the
innermost surface of the curved portion.

3.3 Burst Pressure

Pressure at which rupture of the hose occurs

3.4 Capped End

Sealed end (deprecated). Hose end covered to
protect its internal elements.

3.5 Collapsible Hose

A soft wall hose which, when unpressurized
internally, can be rolled flat on itself.

3.6 Cover

Outer layer covering the reinforcement.

3.7 End Reinforcement

Extra reinforcing material applied to the end of a
hose to provide additional strength or stiffness.
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3.8 Hose

Flexible tube consisting of a lining,
reinforcement, and, usually, an outer cover

3.9 Hose Assembly
A length of hose with a coupling attached to one
or each end

3.10 Hydrostatic Stability

Ability to resist, within limits, changes in length
and / or diameter and / or twist at a specified
pressure

3.11 Impulse
A pressure of short duration which may be cyclic,
which produces sudden stress.

3.12 Insulating Layer
The rubber between plies of reinforcement.

3.13 Kinking

Distortion of a hose by excessive bending,
leading to closure or partial closure of the hose
bore and / or permanent deformation.

3.14 Knitted Hose
A hose with textile reinforcement applied in an
inter-locking looped configuration.

3.15 Lay

Direction of advance of a strand of reinforcing
material for one complete turn along its length
axis.

3.16 Lining
Innermost continuous all-rubber or plastic
element of a hose.

3.17 Pitch

The distance from one point on a helix to the
corresponding point on the next turn of the helix
measured parallel to the axis.

3.18 Plain End

The uncapped or otherwise unprotected end of a
hose.

3.19 Ply/Plies

The number of layers of reinforcing material, to
be quantified in hose design.

3.20 Proof Pressure

The pressure applied during a non-destructive test
held for a specified period of time to prove the
integrity of the construction.
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3.21 Reinforcement

The non-rubber strengthening member of a hose.

3.22 Straight End

End of a hose, the structure and dimensions of
which are identical to those of the body of the
hose; it is produced by simply cutting the hose, at
right angle to its length.

3.23 Tubing

Flexible polymeric tube without reinforcement.

3.24 Twist

The turn about the longitudinal axis of a hose
when subjected to internal pressure or external
torsional forces.

3.25 Warping

Deviation of a hose in the length, when
pressurized, caused by asymmetric or faulty
construction.

3.26 Working Pressure

Maximum pressure to which a hose is designed to
be subjected, including the expected momentary
surges, during service.

3.27 Woven Hose

A hose in which the reinforcement has been
applied by circular weaving.

3.28 Wrapped Ply Hose

A hose in which a reinforcement of woven fabric
is wrapped in layers.

Note:

For more definitions see latest edition of ISO
8330 and ISO 7369.

4. UNITS

This Standard is based on International System of
Units (SI) as per IPS-E-GN-100, except where
otherwise specified.

5. REQUIREMENTS FOR HOSE

5.1 General Requirements for Rubber and Plastic
Hoses (See ISO 7751:1991 and ISO1307:2007)
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5.1.1 Hoses shall be as uniform as commercially
practicable in color, opacity and other physical
properties. The reinforcing and flexible
components of the wall shall be fused and free
from visible cracks, porosity, foreign inclusions
or other defects causing the hose to be
unserviceable.

5.1.2 If required hoses shall be electrically
bonded between couplings.

5.1.2.1 Electrical Continuity if needed as well as
the other requirements shall be the responsibility
of the supplier/ manufacturer and shall be carried
out to the satisfaction of Company (See ISO
8031).

5.1.3 Proof pressure ratio

The ratio of proof pressure to design working
pressure shall be in accordance with Table 1,
unless otherwise specified in data-sheet or in
specific requirements of different hoses.

5.1.4 Minimum burst pressure ratio

The ratio of minimum burst pressure to design
working pressure shall, be in accordance with
Table 1, unless otherwise specified, in data-sheet
or in specific requirements of different hoses.
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TABLE 1-RATIO OF PROOF AND MINIMUM BURST PRESSURE TO DESIGN WORKING
PRESSURE

> S LA & 4igeS (30 5 L g 015 JLAS s - Jgar

RATIO OF MINIMUM
RO QL EROOF BURST PRESSURE
NO. TYPE OF SERVICE DES'SRNEggSgE'NG DESIGN WORKING
. Mey . s PRESSURE
o)Lo.J; )U)LMJQD'SS}MW .“ YQAJ)-")W ,.‘ .
et >k, L 4
Water hose, Maximum working pressure
1|1 MPa) 1.5 3.0
Jsl K ) M)IS)L::&‘QT&J,,.L
Hose for all other liquids, solid materials
suspended in liquids or air, and water hose,
working pressure over 1 (Mpa)
2 ol @l b Ks Slube 4en ogase Silch 2.0 4.0
(Sl Ko )
3 Hose for compressed air and other gases 20 40
S el 5 00,88 Glge pgate Suls ' '
Hose for liquid media that change into the
gaseous state when subjected to a
reduction in pressure, i.e. released to
4 atmosphere 25 5.0
ol i 514 ule e pgaie Kbt : :
asile gl ey 6 Sl @ g sols ol
9> 4 padla,
5 Steam hose Hu s 5.0 10.0
6 Jetting hose oles ol Sales 1.5 2.5

Based on table 1 of ISO 7751:1991

5.1.5 All rubber hoses when tested in accordance
with ISO 7326, shall show no sign of cracking.

5.1.6 Bore diameters and tolerances

Unless otherwise specified "in data sheet or in
specific requirements for specified hoses" the
bore diameters of rubber and plastics hoses and
the tolerances on bore diameters for general
purpose industrial application shall be in
accordance with the requirements of table 2.

11
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TABLE 2 - BORE DIAMETERS AND TOLERANCES
Ls,loley g Elhem layks -Y Jgua

values in millimeters

TOLERANCES ON:
4 by po o yloly,
NOMINAL HOSES BUILT HOSES BUILT NON-
BORE ON RIGID ON FLEXIBLE MANDREL-
DIAMETER MANDRELS MANDRELS BUILT HOSES
&g ooml ylab as b (LSCLL as b (LSCLL as b (LSCLL
acuw b ous acuw b ou o 9y A o
S (6999 Slhasil LB 60,4 G99 A
3.2 +0.30 +5.0 to -0.30
4.0 +0.60
5.0
6.3 +0.40 +0.60 to -0.40
8.0
10.0
12.5 +0.80
+0.70 to -0.50
16
+0.60
19
20 +0.90 to -0.70
25 +0.80 +1.20
31.5
38 +1.00 +1.20 to -0.80 +1.60
40
50
+1.50 to -1.00
51 +1.20
63
76
+1.40
80
100
+1.60
125
150 +2.00
200 +2.50
250
+3.00
315

Based on table 1: ISO 1307:1992

For nominal bore diameters in between the
specified values, relevant tolerances shall be
calculated by interpolation.

5.1.7 Tolerance on length

5.1.7.1 Unless otherwise specified, the tolerances
on cut length shall be in accordance with the
requirements of table 3.
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TABLE 3 - TOLERANCE ON LENGTH

Job 4 b yo sbas,lolgy - Jgua

Values in millimeters, unless otherwise shown

ABb oad asuine (6,50 926 4 aSST K Cenl Jianlis o p polie

LENGTH TOLERANCES
Job s,lely,
<300 +3
>300 to <600 +4.5
>600 to <900 +6
>900 to <1200 +9
>1200 to <1800 +12
>1800 1%

Based on Table 2 of ISO 1307:1992

5.2 Requirements for Plastics Hoses

5.2.1 Textile reinforced plastics hoses for water
application (see ISO 6224:1995)

5.2.1.1 Types of hose
Three types of hoses are specified as follows:

Type 1: light service, with a maximum
working pressure of 0.6 MPa at
23°C;

Type 2: general service, with a maximum
working pressure of 1.0 MPa at
23°C;

Type 3: heavy service, with a maximum
working pressure of 2.5 MPa at
23°C,

The ratio of proof pressure and minimum burst
pressure to design working pressure for these
hoses shall be in accordance with Table 1.

Note:

These hoses are not used for conveyance of
drinking water, washing machine inlets, fire-
fighting and special agricultural machines.

5.2.1.2 General requirements of textile-reinforced
plastics hoses for water applications shall
conform to subclause 5.1.1 and shall consist of:

- A flexible lining of thermoplastic;

- A flexible reinforcing layer, or layers, of
natural or synthetic textile, applied by any
suitable technique;

Sy Sl lol I Y-8
s az b Lol Cogi Sl sl V-Y-0
(SO 6224:1995 & oS oK) LT 0,415 03
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- A flexible thermoplastic cover which may
have a smooth or fluted finish.

The cover and lining shall be fully gelled and free
from visible cracks / porosity, foreign inclusions
and any other defects which would cause the
hoses to be unserviceable.

5.2.1.3 Nominal bore sizes / tolerances and
minimum wall thicknesses shall be as specified in
Table 4.

C1 s wlgi e 4 Gllanil LB ppleS LiSs, -
sl oo ks b Glo ol
slooyimllacs 5 5l sle 5 (5Y5 3 sl il 5 (25,
el Wlgoe &5 60 el 2 g (21> Slge bl
il 005 Sl (59,5 (60,08 8

9 Lhé)‘b‘sj / C‘)}w Lsa.w‘ 6Lb o)l».\a| Y—‘—Y—A
L illas wul b Siled olo o)lsy0 aipaS (glacaolies

2l ¥ Jgum 0 00l Lazice

TABLE 4- NOMINAL BORE SIZES / TOLERANCES AND MINIMUM WALL THICKNESSES

by STl 01990 dnS grcwolns g b g,10lg,/E1ygm ol rojlnil -F Jous

Dimensions in millimeters

OMINAL BORE MINIMUM WALL THICKNESSES
DIAMETER TOLERANCE 0,198 diraS Colis
s gousl b Ny TYPE. 1 TYPE.Z TYPE. 3
Ves Yeo Yeo
10 £0.75 2.00 2.00 2.80
12.5 £0.75 2.00 2.50 3.00
16 £0.75 2.00 2.80 3.00
19 £0.75 2.20 3.00 3.50
25 £1.25 2.70 3.50 4.00
315 £1.25 3.40 4.00 -
38 £1.50 4.00 450
50 £1.50 5.00 5.50

Based on Table 1 of ISO 6224:1995

5.2.1.4 Cut length of hoses shall be as denoted
lengths in requisition and the tolerance on cut
lengths shall be as specified in Table 3.

5.2.1.5 Hydrostatic pressure requirements

When tested in accordance with ISO 1402, the
hose shall meet the requirements of Tables 5 and
6. During and after the proof-pressure hold test,
the hose shall be examined for evidence of
leakage, cracking and abrupt distortion indicating
irregulatory in materials or manufacture and any
other signs of failure. No such defects shall be
observed.
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TABLE 5- HYDROSTATIC PRESSURE REQUIREMENTS AT 23°C
g a2 0 TY sloo jo gl jLiS bl -0 Jgus

MAXIMUM CHANGE IN

HOSE | MAXIMUM MINIMUM
WORKING |  pROGE BURST DIMENSIONS AT PROOF
TYPE | PRESSURE | pressURE | PRESSURE | PRESSURE
&9 L5 L RICT Syl olgS JLid 40 olal jo doion yuuds
Kikeds | ws e
e ? LENGTH | DIAMETER
(MPa) (MPa) (MPa) Job s
Ul Ko) | (JSwlylfo) | (JSalyla)
I 0.6 0.9 I8 + 8% = 10%
2 1.0 1.5 3.0 + 8% +10%
3 2.5 5.0 10.0 + 8% = 10%

Based on Table 5 of ISO 6224:1995

TABLE 6- HYDROSTATIC PRESSURE REQUIREMENTS AT 60°C

ovgmmdw a0 Fe slod yo plawsl jLid Sl -F Jgus

MINIMUM
MAXIMUM |  BURST
HOSE | WORKING | pRESSURE
TYPE | PRESSURE |\ ¢ 115
S| ddemien ,l LR
&y 4\.».».05
? (MPa) (MPa)
(Il 5) | (Jwly(Ke)
1 0.36 L1
i 0.65 1.95
1.25 5.0

Based on Table 6 of ISO 6224:1995

5.2.1.6 Flexibility at 23°C and at -10°C £2°C

When determined in accordance with the method
of ISO 1746:1983 using a minimum diameter of
curvature C of 10 times the nominal bore size
(see Table 4), the ratio T/D of the external
diameter T of the hose, when bent, to the external
diameter D of the unbent hose shall not be less
than 0.8.

And when tested in accordance with method B of
ISO 4672, the hose shall be capable of being bent
around a mandrel with a radius twice the bend
radius specified above at a temperature of -10°C
+2°C.

No cracks shall be detected and the hoses shall

15
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pass the proof pressure test as defined in Table 5
(i.e. at 23°C).

5.2.1.7 The hose outside diameter of water
suction hoses shall not show appreciable collapse,
nor shall the lining show evidence of separation
from the reinforcement. However, hoses with
textile reinforcement without helix-wire support
may show collapse of not more than 20% if tested
in vacuum.

5.2.1.8 The adhesion between lining and cover,
when determined in accordance with ISO 8033,
shall not be less than1.5 kN/m for all three types.

5.2.1.9 Marking

The packages of hoses shall be marked using a
contrasting indelible ink with the following
information or as specified by Company:

a) The manufacturer’s name or trademark;
b) The hose type;
¢) The nominal bore;

d) Producer data

5.2.2  General purpose textile-reinforced
collapsible plastic hoses for water (See ISO 8029:
1985)

5.2.2.1 These hoses which are not used for fire-
fighting, and irrigation, shall conform with
subclause 5.1.1 and be applicable to a maximum
temperature of 55°C.

These hoses shall consist of:

a) A flexible thermoplastics lining;

b) A reinforcing layer or layers of synthetic
textile applied by any suitable technique;

¢) A flexible thermoplastics cover which may
have a smooth or fluted finish. The color
may be different from that of the lining.

The cover and the lining shall be fully gelled and
shall be free from visible cracks, porosity, foreign
inclusions or other defects causing the hose to be
unserviceable.

5.2.2.2 Bore size and the related tolerance shall be
as required, which may be selected from Table 7.
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TABLE 7- NOMINAL BORE AND TOLERANCES OF GENERAL PURPOSE COLLAPSIBLE
TEXTILE REINFORCED WATER HOSE

0905 S yakin (515 oigudl (o2l 4z )y b o o gl O Sl b s,10l9) 3 Elygms (ol had =V Jgu

Dimensions in millimeter

NOMINAL BORE
Ehgw ool 5l

TOLERANCE
sololgy

20

+0.75

25

+1.25

31.5

+1.25

40

+1.5

50

+1.5

63

+1.5

80

+2

100

+2

125

+2

160

+2

200

+2

Based on Table 1 of ISO 8029: 1985

5.2.2.3 The tolerances on cut lengths shall be as
specified in 5.1.7.

5.2.2.4 The hoses shall withstand the appropriate
proof and minimum burst pressures specified in
Table 8 compliance shall be verified by method
specified in ISO 1402.

ISO 8029:1985 o ustil ) Jsaz Lyolusl

Bl Sls oal oy sl sk sbas,lbly, Y-Y-Y-0
Al Y=1-0 ax b gillas

WS S 5 5 ol glajlad b bSils F-Y-Y-0
iled Joot sl odls jaie A Jgaz 0 a5 |, bgsse
Col, ISO 1402 )5 o0 aseine bs, 4 2ol LT Callas
25,5 sl

TABLE 8- PROOF AND MINIMUM BURST PRESSURE

DnoS (oS 7 HLES g olgS LLS-A Jouo

PRESSURE MPa
NQMINAL BOI?E SISl o 4yl
Chhgw (ool yhad i
mm MINIMUM
WORKING PRO?F BURST
)"'“"'L‘"“ 3L °‘5S oS u..x.S)_»
20 1.55 2.48 4.89
25 1.55 248 4.89
40 1.55 2.48 4.89
50 1.55 2.48 4.89
63 1.55 2.48 4.89
80 1.15 1.84 3.62
100 1.00 1.60 3.15
125 0.70 1.12 2.20
160 0.70 1.12 2.20
200 0.45 0.72 1.41

Based on Table 2 of ISO 8029: 1985

ISO 8029:1985 s ustil ¥ Jgaz _yolusl
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5.2.2.5 The adhesion between the lining and the
reinforcement,  between the layers of
reinforcement and between the reinforcement and
the cover, shall not be less than 1.5 kN/m.

5.2.2.6 The hose shall withstand the design
working pressure in laboratory temperature at
bend radius of 8 times of it’s nominal bore and in
0 £2°C at bend radius of 16 times of its nominal
bore when tested in accordance with ISO 1746.

5.2.2.7 Hoses shall be marked in accordance with
5.2.1.8.

5.2.3 Plastic hoses for suction and low-pressure
discharge petroleum liquids (sec ISO 6808:1984)

Two types of hoses are specified:
Type 1: light service

Type 2: normal service

5.2.3.1 This type of plastic hoses in addition to
compliance with 5.1.1, shall consist of a flexible
thermoplastics material which its mass should be
supported by a helix of polymeric material of a
similar molecular structure. These hoses shall be
electrically bonded between couplings and
electrical continuity of hoses shall be maintained.

5.2.3.2 Nominal bore diameters shall be as
required which will be selected from the
following nominal values in mm:

12.5, 16, 20, 25, 50, 100 and 125.

5.2.3.3 The required tolerances for bore diameters
shall be as given in Table 9.

(et 3 oS Cosl gyl G (Sater B-Y-V-0
S als (iSs, 9 0aisS Cusli yu 0aidS Coedd slaay

8L oS e g kS VIO
033l ISO 1746 5L o8 s Silos £-¥-Y-0
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odper Sld Flygus cowol o3kl Bl VF yies eled L

WSS e |y oy IS i el o
alas A-V-Y-0 oo b gilae b b Xls Y-Y-Y-0
g (5,108

Slule a5 5 (1S oy Sy oSl F-Y-0
(SO 6808:1984 4, 0.uS oK) i ,Lid oS

el o e Sl 5l g5 59

S, sl N g9

Soere )5 sl Y gg

Calls poogdle  Sdy s ls o5 ol V-Y-Y-0
o a5 lawl Ll e S eole ol b V)-8 asy b
Ll (k) Gl iz 5l sle S dlwsy 4
locKilod oyl 5l b oo 4n3lag S alie JpSle sl
(M ©2) dog e (B B Sl woassS Cda G Wb
b8 b Selel (B (Siwgn 5 il

3 @lae Wb b Sls Fligw ol 3 Y-Y-Y-0
ok e 5 el polie Il e 4oL
D95 S

AYD g Ve e YO X N AYD

b glgw yhad ol 5l 0)00 slag,loly, F-Y-Y-0
bl 4 ooz 50 oad oolo polie Hillas

TABLE 9- NOMINAL BORES AND TOLERANCES
Lsslolgy 9 BEl gw (couwl yad -q Jgux

Values in millimeters

TOLERANCES
NOMINAL BORE Sololgy
Elygm (ool sl TYPE1 | TYPE2
Ves Yeo

12.5 £0.75 £0.75
16 £0.75 +£0.75
20 £0.75 +£0.75
25 £1.25 £1.25
50 +1.50 +1.50
100 £2.00
125 +£2.00

Based on Tables 1 and 2 of ISO 6808:1984

ISO 6808:1984 s bl Y5\ slo gz ol
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5.2.3.4 The length shall be as specified by
Company subject to 5.1.7.

5.2.3.5 The hoses shall be tested by the method
specified in ISO 1402 at 20°C and shall meet the
requirements of Table 10.

2 OSph s sl wl Sals b F-YoY-d
25l V1= oo gl
2 eab akie Gbg, & mb bSld B-T-Y-8

Db g Wgd gesl ewgemdw a0 Ve sles ,0 ISO1402
sl a1y Ve Jgam bl

TABLE 10- HYDROSTATIC TEST AT 20°C

g 4253 Ve sl 53 obws! (yg03T -V Jgua

WORKING MINIMUM
BURSTING
PRESSURE
NOMINAL BORE (MPa) PRESSURE
(Mm) s (MPa)
i ,Las . e ga
Elygms somsl yhad o a8 5L
(Jotyle) (Sl Ko
(yoadeo) (5wl )
Type 1 Type 2 Type 1 Type 2
VEy Vey VEy Vey
12.5 up to and including 25
Yo Jels 5 61V 0.3 0.55 1.2 2.8
More than 25 up to and including 50
b oLt g5 YO 5| i 0.3 0.4 1.2 2.0
More than 50 up to and including 100
Voo el 500 5l i 0.3 1.2

Based on Tables 1 and 2 of ISO 6808:1984

5.2.3.6 The hoses shall show no evidence of
leakage, cracking, abrupt distortion or electrical
continuity damage at 50% of minimum bursting
pressure.

5.2.3.7 The tensile strength of hoses shall be at
least 7 MPa and the minimum elongation at break
shall be 200%.

5.2.3.8 Hoses shall not exceed the limits given in
Table 11, after 48 h immersion in a liquid
containing 70% (v/v) trimethylpentane and 30%
(v/v) toluene at specified temperature.

ISO 6808:1984 s bl Y5\ slo gz ool

20

S oS 5 Jlid sy 80 o bl £-Y-Y-0
LSS a5 S0 S el slalas wls
RO APUVA R JUE CHNERPY

VoS cewd wb Sibes aas ob V-Y-Y-0
SFeS 50 il o anaS Jsb sbsgl 5wl bl
R S AR

doys Ve ghls eads asie gles o as mle o ol
oz do Vg Ly Jies 5 (v 4 o) (s>

oals oald dgux I Wls il o (ngle (e 4 p>)
WSS el VY Jgas o
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TABLE 11- FUEL RESISTANCE

S gow ).g|).3 39 Ca.ogl.i.o -1 Jg-)-?

PROPERTY LIMIT
SR s
Change in tensile strength, % of original value, max.
wpdan sl 08, 5l (Ghe ;0 o o2AS DU o s =30
Change in elongation at break, % of original value, max.
Ardan ddgl 08, 5l (g0 y0 ((FFmenS j0 Jsbo ooyl )o 5ss -0
Change in volume, %
-5 to +25
X235 e

Based on Table 8 of ISO 6808: 1984

5.2.3.9 Hoses shall be able to pass the tests, stated
in ISO 6808.

5.2.4 Plastic hoses, hydraulic type (See ISO 3949:
1991)

5.2.4.1 This kind of hoses shall be suitable for use
with petroleum, water and synthetic-based
hydraulic fluids within a temperature range of -
40°C to +100°C. Operating temperature in excess
of +100°C may reduce the life of hose but shall
not cause sudden effect on hose.

5.24.2 The hose shall consist of seamless
thermoplastics lining resistant to hydraulic fluids,
with suitable synthetic fiber reinforcement, and a
thermoplastic cover resistant to hydraulic fluids
and the weather.

5.2.4.3 The bore of the hoses shall meet the
requirements of Table 12.

ISO 6808:1984 s Juslial A Jgaz _yolusl

3 ead ;S8 glagy el Wb S s A-Y-Y-0
S (6 o Canibga 1, ISO 6808

o) (o) (Sdgyien g5 Sedly slacKilis F-Y-0
(ISO 3949:1991 o oS

5ol i b op)l5 6l b bls o5 cnl V-F-Y-0
G -Fe sl anly o egras 4l Sspue ol
PV ool i slos il conlio ugmad dzyo +) -
ool 1) Sl asbe jee Gl (Sen ugrades 4z )0
08,8 Sl 9, 2 SUSU )“L’ Sl wls Jg s
polie 5,0 ot pilo)S sl Jold sl Sulos Y-F-Y-4
clie (egias BUloaisS Cogii b ( Sy uue Slube 4
slp g ol 5 (Sdgyuen Sl a4 pglio pyile )5 155, 5
WA RIS

Jgaz Sl b Glle sl bSiLs 2lygw F-F-Y-0
REARY

TABLE 12 - NOMINAL BORE AND TOLERANCES

Ls,lolgy 9 Elhgm (ool yhad VY Jou

Values in millimeters

Sl yrosdeo cons  polie

NOMINAL BORE
&y ol o

BEND RADIUS
o dld

5
10
12.5
16
20
25

50

90
125
180
205
240
300
500
630

Based on Table 2 of ISO 3949: 1991

1SO 3949:1991 o ustil ¥ Jgaz _yolul
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5.2.4.4 The length shall be as specified by
Company subject to 5.1.7.2.
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Gl 2 €5 ,0 ales G sl S Job F-F-Y-0

BBl Y-Y-1-0 o
gl 4250 Vo sles o Sl jlas H-F-Y-0
ools palie @lhae b 5ks )90 g (ool Sl 4 4295 L

..\....JL' VY Jj..\} e IR

5.2.4.5 In respect to the required nominal bore
diameter the pressure of hoses at 20°C shall be as
given in Table 13.

TABLE 13 - DESIGN WORKING PRESSURE, PROOF TEST PRESSURE AND MINIMUM BURST
PRESSURE
aiomnS (S 57 Lad g 0lgS (03T HLid ((B1yb 5 HLAS VY Jgu

DESIGN WORKING PROOF TEST MINIMUM BURST
NOMINAL PRESSURI? PI?ESSEJRI% ' PRE?SURE o
BORE R BB ol (g0l HLis AoS (oS LA
(mm) (MPa)_ (MPa) (MPa)
Elygs ol 5B (J Sy ) (el o) (Jsewb o)
(Foslso) Type 1 Type 2 Type 1 Type 2 Type 1 Type 2
Ves Yeo Ves Yeoy Ves Yeo
5 205 345 41.0 69 82.0 138
10 15.5 275 31.0 55 62.0 110
12.5 13.5 24.0 27.0 48 54.0 96
19 8.6 15.5 17.2 31 34.4 62
25 6.9 13.8 13.8 275 276 55

Based on table 8 of ISO 3949:1991

5.2.4.6 The hoses shall withstand without damage
a proof test pressure as shown in Table 13
maintained for a period of 1 min, by the method
specified in ISO 1402

5.2.4.7 The hoses shall be able to withstand the
minimum bend radius given in Table 14 with
change in length not more than 3% at the design
working pressure.

ISO 3949:1991 & sl A Jsozr ulasl

g5l Hled Saus coml g b Sl £-F-Y-0
i ol oS Il o el ol VY Jgaz 0 a5 |, _alsS
5o 4aBo ) S gl ISO 1402 5 oo ascine by, 4
il Joms |y Gl 0ol atilagSs L]

S e gled anil ol wl bSils V-F-Y-0
Ll Jsb jo s a5 J> 0 15VF Jsoz j0 el ool
Ales Jooo b I L o wils ws o ¥l i

TABLE 14 - MINIMUM BEND RADIUS

oS oS glads I Jgo

(mm)

NOMINAL BORE

Chgw ol yhad o

BEND RADIUS

(mm)
o gl
(osdso)

5
10
12.5
16
20
25

90
125
180
205
240
300

Based on Table 4 of ISO3949:1991

ISO 3949:1991 s sl ¥ Jsaz ool
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5.2.4.8 The hoses shall be oil, electrical, ozone
and pulsating pressure resistance. Compliance
with shall be checked according to ISO 3949.

5.2.5 Textile-reinforced thermoplastics hoses for
compressed air application (See ISO 5774: 1997)

5.2.5.1 Types of hose
Three types of hoses are specified as follows:

Type A: general industrial use-light service-
for a working pressure of 1.0 MPa;

Type B: heavy service for a working pressure
of 1.0 MPa;

Type C: heavy service for a working pressure
of 1.6 MPa.

The minimum burst pressure ratio shall be in
accordance with 5.1.4.

The hoses are not intended for the transport of oil
however, compressed air coming from a
compressor may contain some oil in suspension.

5.2.5.2 General requirements of these hoses shall
be as specified in 5.1.1.

5.2.5.3 Material and construction of these hoses
shall be as specified in 5.2.1.1, plus that the cover
and lining shall be fully gelled. For types B and C
the flexible lining shall be oil resistance (see
clause 6.4 of ISO 5774: 1997).

The adhesion between lining and reinforcement
and reinforcement and cover, shall be not less
than 1.5 kN/m.

When tested at 23° C +2° C in accordance with
ISO 1402, the hoses shall meet the values given
in Table 15.

85 O3l @r fs pln o b SLS A-F-Y-0
S llo b il ciillas andly plie (Glugs llo)oass
00,5 oy » ISO 3949 5l 0l o
b odds Cusii py LF Sedly slacfils B-Y-&
& 95 o) 00,88 lem Ly o)l ohy (2lus 4zl
(SO 5774:1997
SLs glgil V-0-Y-0
loads astive i zeh 4 b SSld o5 4w

Sly oS SIS —(sog0s Giio 005 ol A g5

Sl e V- S L

(JSWLBe VI LaS ol (oS 5 o g9
Sl VF IS Lid gl peSiw St £ 95
AL F1-0 0 b slle Wb aieS oS 5 jLad cas

Sy wloass ad I Lk o ey, Jl gl Sl
) Gl (455) H5m eS 5l a5 (Glos 128 Slg Sl 4
Sl il o 55 Blee 050 a1 89, (o el (S
o @l Wb LKLl pl ceges bl Y-8-Y-0
asb 110

o @l Wb Lasils opl csle dlge ¥-0-Y-0
Wb il el 5 (2575, a8 Gl T 2 0938l eordl V-1-Y-0
JB 2uTC g B gy slacsales glp axab Vs Sls
6.4 on 4y 05 olS3) Wik pslie 85, plp 5o Wl Sladl
dSO 5774:1997

5 OMLS CosE g oalS Cosl 5 el (Saiez
A3l Sy 59 gS VIO 5l eSS 1 1S,

oogaeds a0 YYEY o o &5 LK Sl
50 oo odld polie Wb Wigh yge3] ISO 1402 L sollas
azily Sl 1,10 Sy

TABLE 15- HYDROSTATIC PRESSURE REQUIREMENTS

@L».w‘ Hls QLo‘}" ) Jgu\-‘?

MINIMUM - lcj ANGE IN DIMENSION AT PROOF,
WORKING PROOF EEESSSTL'JNRE PRESSURE
PRESSURE | PRESSURE < (g
HOSE TYPE (MPa) (MPa) (MPa) ol JLES 52 ol oo
Sl g9 S HLas olgS ,Lad REEE B
j j ) LENGTH DIAMETER
(J sy 50) (J Sy 50) doneS Iy e
(J ey 50)
A and B 1.0 2.0 4.0 + 8% +10%
C 1.6 3.2 6.4 + 8% +10%

Based on Table 5 of ISO 5774: 1997
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The hydrostatic requirements of hoses shall be as
specified in Table 15.

After the proof pressure application, the hoses
shall show no evidence of leakage, cracking and
abrupt distortion and the change in diameter and
length shall not be more than +10% and +8%
respectively.

When tested at 60° C + 2° C the minimum burst
pressure values shall be as follows:

Type A: 2.4 MPa;
Type B: 2.6 MPa;
Type C: 4.5 MPa.

Hoses shall be withstanding the proof pressure
without any crack in cover when bended as Table
14.

5.2.5.4 The nominal bores, internal diameters and
tolerances and minimum wall thicknesses of
hoses shall be in accordance with the values
given in Table 16.

10 g b llas wl ils bl led oLy
Al

3 S et i il S L Jlac 3] g
i Ll Jobo g b )0 i g ardl anils sty
Aol Ao EA gaee Y.l o wls

O505) wgmle a0 £ EY slas o b SKilid 4l
Al 15t g 42 (5 5 L ol g

JEbEe YIF (A gg5
JE5bEe YI5 (B gg
JSLLK F/0 (C ggs

09wk Wsd ode> VT Jouor Gl e Sl aSalin
Jozsi 1 oS jLed g ol Ll 259, 0 (S5 a5 opl
5 syloly; 5 baghsw (G950 B (ool k8 F-0-Y-0
ool ol by sllae b lagl g o,z diseS slocualius

IV I P PR

TABLE 16- NOMINAL BORE INTERNAL DIAMETERS AND TOLERANCES AND MINIMUM
WALL THICKNESSES

o)|..\a AoooS ‘SLQG:AOW 9 Lb‘_g)b‘g) 9 (90 w‘ ‘Slb]]aé -\ Jgu\?

Dimensions in millimeters

MINIMUM WALL
NOMINAL | INTERNAL THICKNESSES
BORE | DIAMETERS TOLEF‘Q"“NCE ol 4neS slacaalies
Elygms sl Shd gy (sla s S0 TYPEA [ TYPEB | TYPEC
A gy B¢ Ces
6.3 6.3 +0.75 2.0 2.1 23
8 8 +0.75 2.0 2.1 2.3
10 10 +0.75 2.0 2.1 2.5
12.5 12.5 +0.75 2.5 2.5 2.8
16 16 +1.25 2.8 2.8 2.8
19 19 +1.25 3.0 3.0 3.2
25 25 +1.25 35 3.5 3.5
50 50 +1.50 - 6.5 -

Based on Table 1 of ISO 5774: 1997

5.2.5.5 The length and tolerance on cut length
shall be in accordance with 5.1.7.2.

5.3 Requirements for Rubber Hoses

5.3.1 Rubber hose and hose assemblies for bulk
fuel delivery by truck (see ISO 2929: 2002)
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5.3.1.1 Rubber hoses and hose assemblies for
loading and discharge of liquid hydrocarbon fuels
with a maximum working pressure of 1.0 MPa
are designed in two groups both of which for:

a) Use with hydrocarbon fuel having an
aromatic hydrocarbon content not exceeding
50% by volume and containing up to 15% of
oxygenated compounds;

b) Operation within the temperature range of -
30°C to +70°C, undamaged by climatic
conditions of-50°C to +70°C when stored in
static conditions.

These hoses and hose assemblies are not
applicable for LPG systems, aviation fuel
systems, fuel station systems or marine
applications.

These hoses are classified in to the following
groups:

a) Group D: delivery hose, or, with certain
restriction, for use in low-vacuum
applications see footnote in Table 19;

b) Group SD: suction and delivery hose, helix-
reinforced.

Both of these groups can be:

a) Electrically bonded, in which case the hose
is designated and marked m-grade; or

b) Electrically conductive using a conductive
rubber layer, in which case the hose is
designated and mark Q-grade.

5.3.1.2 Material and construction

If the hose is mandrel-built, particulate-type
release agents shall not be used.

The hose shall be uniform in quality and free
from porosity, air-holes, foreign inclusions and
other defects.

The hose shall consist of the following:
a) Lining of rubber resistant to hydrocarbon
fuels;
b) A reinforcement of layers of woven braided

25

(IS12929:2002 4 os5 o55)
lo Salid dcgomme SV glaSils V-)-Y-0
Gl 4l 5 Sl Glp S car lb
99 53 JBwble Ve ancin JI5 L3 L mle (oS50
i$lp 09,5 90 8 45 Wload (>lyb o9 S
Sooshls oS ae Cogw Loeslaul (A
O woys B Sl oz S5 5 A (ol (055,008
0 1oy T LS 5 a0 VO B glyls 9 0SS 5l
sl
Ve U ogeadas az 0 =Y Gloo aals o 5 (o
bylps aliwy 4 (S0 conl o (sl 4z o
az 0 4V U egeade ax 0 -0 Sl ol
(S gl Ll o a5 olSin ogeandes
Aok oad
50 oasS iz s Gl bl dcgase g LSTLL ()
L bors oy doglss Cosw le 5 claailols
gl sod osliwl ol ys sl )8

g oo (GO dwd 1 slrog S A LKL )

Oere Sadgaze b (o St D ey 5 (A
4 0SS oK) @5 M las 5 o eolanul (gl
O Jouz jo msily
odd Cugl (b 9 BSe Skl SD oy S (@
o
ailgs oo Wog S (nl 99,2
O o o8 Wil (A ) degy Fn k) (A
ol o o, wlis Meaz o b il el
Lo S o
G sble, S oY sleslitul b (S sk 5l (@
Blas Q-as 0 L cdls opl jo a5 sisl Ul
205 oo slolis g 5 I35
clw g olgo Y-)-Y-0
£55 slols, Slye il o a5l o9 4k b KLt 3]
00,5 solal o1 jo als lails als
w0 Gl gle g edg CElepSh S k5l b Sales
il S0 adlys 5 Lallbl oS

a3b p o)lee Jold ol Suls

polie (0,550 s gw hlie o o] ] (A
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or spirally wound textile material;

¢) An embedded helix reinforcement (group SD
only);

d) Two or more low-resistance electrical
bonding wire (m-grade only);

e) An outer cover of rubber, resistant to
abrasion, outdoor exposure and
hydrocarbon fuels.

5.3.1.3 Internal diameter, outside diameter and
their tolerances when measured in accordance
with ISO 4071 and the values of the minimum
bend radius when determined in accordance with
ISO 1746 and nominal bore of the hoses shall
conform to the values specified in Table 17.

)b b cdlyy olge 5l eansS Coal ey (@
Bl g yle O jge 4y 0dld ooy

09,5 lad) ool gjlul> T ylo 00S g shls ( d
«alb (SD

S Cosldo b o By w2z g0 5l (0
(M 4z 0 1aad)adl ool oolatu!
g ool plp 50 pglie (S (o (259, 5l (&
osliinl (oS SlocSew 5 9m Lo
sl oo
il slasylolyy o (o shB (Fgpe B ¥-1-Y-0
o5l 5 Wik o (s, Soslul ISO 4071 b o5 alSin
ISO 1746 b o5 oSin aiweS s glad 4 bgye
L Gillas b LSTLed 2w (coml Jla8 9 30,5 oo (e
ALY Jgaz 55 oddh aseis pl3)|

TABLE 17 - DIMENSIONS

olal VY Jgu
Dimensions in millimeter Cowl yiawdis o ol
TOLERANCE TOLERANCE
NOMINAL ON INTERNAL ON INTERNAL MINIMUM
NOMINAL NOMINAL EXTERNAL
BORE INTERNAL BORE OUTSIDE BORE MINIMUM BEND|  DIAMETER OF
» DIAMETER DIAMETER RADIUS REELING DRUM
o . . 5 gyl . ; 5 cylol . . . . | USEDINSERVICE
. 950 sk APl s | RO s s el I
Ehe Ehow 90 &g S99 S Lo (Jg s yhad
Sl Sl 3515 o 50 (slo,d )8
GROEJP GROl’JP GROEJP GROUP
-] -] ) =
A I R
SD
19 19.0 31.0 125 100 250 250
25 25.0 10,5 37.0 110 150 125 300 300
32 32.0 44.0 200 150 400 350
38 38.0 51.0 250 175 500 400
50 50.0 107 66.0 300 225 600 500
51 51.0 ‘ 67.0 300 225 600 500
63 63.0 79.0 +1.2 400 275 800 600
75 75.0 91.0 450 350 900 750
76 76.0 +0.8 92.0 450 350 900 750
100 100.0 116.0 116 600 450 N.A. N.A.
101 101.5 118.0 ’ 600 450 N.A. N.A.
150 150.0 +1.6 170.0 +£2.0 900 150 N.A. N.A.

Based on Table 1 of ISO 2929:2002

5.3.1.4 The length of the hose and hose assembly,
when measured in accordance with ISO 4671,
shall be within +1% of the requested length.
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5.3.1.5 The minimum thickness of lining of all
hoses when measured in accordance with ISO
4671 shall be 1.5 mm.

The minimum thickness of the cover for hoses
with nominal bore up to and including 50 shall be
1.5 mm and for hoses with nominal bore greater
than 50 shall be 2.0 mm.

5.3.1.6 The physical properties of rubber
compounds and finished hoses and hose
assemblies when determined relatively by the
methods listed in tables 18 and 19 shall conform
to the values specified in these tables.

S LK LSl w):.wT S Cwls B-V-Y-0
Aib eadie VO Wb (gl 5505l ISO 4671 5.b
Eligw ool Sl b slalSls (gl 255, deS Culs
Sl g wil el VO 0L el 00 Jols 5 b
Yo b 0. 5l 55,5, t‘)}w «5""”‘ s L sl Sls
Db el

5 Sy S olge (Sopd o Sy £-V-Y-0
aS S35 0uisS Cax gl Gl Sl acgass o L ST
Slegaz )0 eal Cawypd sla by, lawy s b 4
30 o astine a1 L Sillae b gl pass Y 4 VA
il o Jga

TABLE 18- PHYSICAL PROERTIES OF RUBBER COMPOUND
(St 5 o 0lgo (S0 b Sho—IA Jgu

PROPERTY

REQUIREMENT

pl! TEST METHOD

e LINING

geov]]

SR I
COVER oF)l o¥9)

o9,

Minimum tensile strength
aieS 2SOl 7.0 MPa

ISO 37 (dumb-bell-test piece)
7.0 MPa (koo 3051 axkad) ISO37

Minimum elongation at

ISO 37 (dumb-bell test piece)

Change in volume in fuel

break 2500 2500 T
Sihf 5 aaS oo sy § % (hoos (90! ankad) 1SO37
7.3 of ISO 1817:1999 (72 h at 40
°C in liquid 3)
50%

- celw YY) ISO1817:1999 517.3 us
F abo )8 ogand a0 Fe o

CA}’M)QM})OM

7.3 of ISO 1817:1999 (48 h at 40
°C in liquid B)
100% cell FA) ISO1817:1999 517.3 oy

B b ;o ugels az 3 Fe o

Maximum abrasion
resistance (relative volume
loss Av)

(AV s-.w.' »35-:.05

3
180 mm™ |\ thod A of SO 4649:2002

1S04649:2002 51 A s,

Resistance to ageing:
(SOgm plp y0 Cglie | 13090,
Change in tensile strength
from original value
8, A Coond | S OB o
08 4 S (o228 Qb 5o 5 +30%
adgl
Change in elongation at
break from original value
M 30 Jeb obsyl o s
adgl o8, 4 o

ISO 188 (7 days at 70 °C, air-oven
+30% method)
+30% a Yoo 0 5, V) ISO 188

(= lso (g, mgmmdes

Based on Table 2 if ISO 2929:2002
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TABLE 19- PHYSICAL PROERTIES OF FINISHED HOSES AND HOSE ASSEMBLIES

a5l (gla STl dcgazmo g ol JroST (gl STLed (SO b g S0 -1 Jou

PROPERTY REQUIREMENTS TEST METHOD
SS9 Lol 31 ase3l )
Hose tests Sodds gyl
1.5 MPa and no leakage or
Proof pressure other signS of weakness
oy L b (585 g 9 JSWLBG 110 150 1402
R )‘| 6)1‘.‘) saslas
Change in length (max.) at proof test Group D: 0% to +8%
pressure Group SD: 0% to +10%
-0.08 MPa Group SD: -2%
At -0.8 Mpa (vacuum) o, +h b as,s o Doy S
23 " ISO 1402
SLad 50 (i) Jobo 50 ks doyd+V e oo,y o SD oy S
JEblRo =l A olsS 505! %oy3 Y SD oy 5
() JKub Ko = /A o
Change in twist at proof test pressure
(max.) 8% /m
. c T led . . ISO 1402
(et olsS gesl JLa8 55 Ghamgy 5o s oy ey A
Resistance to vacuum (group SD only)
at -0.08 MPa for 10 min (see footnote)
No structural damage
_0/0/\)») (SD 05)5 “aﬂ) :)'L’>4.'C~05LM b - ISO 7233
e e Lk B lojler ol oo
4 asS o50) ardo V- gl JLLIKS
(et
Burst pressure (min.) 4.0 MPa ISO 1402
(AeS) oS 5 jLasd JEb s /-
Adhesion between components: Annex A (clause A.1)
dry (min.) 2.4 N/mm of ISO 2929: 2002
LaS) St ielyz] oo (S S JUT T ANAL
(naS) 32 O (S Nz Feosko 2 G9iges 1SO I A1) A camgey
2929:2002
after contact with fuel (min.) 1.8 N/mm Annex A (clagse A.2)
(nS) Cgos b las ) i o of ISO 2929: 2002
2 F R o sk 52 G55 VIA
ISO I (A To) A gy
2929:2002
(To be continued) (3, aalsl)

28



I 5 July 2009/ \YAA 5 IPS-M-GN-360(1)

TABLE 19- (continued)
(aols) V4 Jguo
PROPERTY REQUIREMENTS TEST METHOD

SHI Slof I o3l She)

Ozone resistance at 40 °C No cracking observed under | ISO 7326:1991, method 3 [relative

i x 2 magnification humidity (55+10)%, ozone
Tl ;o o3l pln yo Cueglie B concentration (50+5) pphm,
o5 o @S b S 5 eanlie (e elongation 20%]
|
e oo SLad] ¥ g, IS0 7326:1991
23 (O 20) o3l o515 o, (DO V)
Ve Jsb oboslc sz guds waSy (o
[ao,s
No permanent deformation

or visible structural damage,
no increase in electrical

o resistance, no impairment of

Flexibility electrical continuity and Annex B
Gpdy Gl shall comply with the proof
at 20°C pressure requirements Method B of ISO 4672: 1997
at -30°C 5 Gl G woliled (glests
¥ o I3 . . A
oo ¥ o p) u“)-g 09N u S ) ISO 4672:1997 5| B s,
2 A g (B Cenglie
Ales Cisllas olg3 jLzs
M-grade 107 Q/length
. 106

Electrical resistance (max.) Q-grade: 10° Q/length

M-az s )" Q sb ISO 8031

(a) (B Sweg Qaz o) QY sk

Deformation of hose external
diameter under bending at
minimum bend radius and

internal pressure of 0.07
MPa (group D only) (max.) 10%

S iy S S s Ry 150 1746
JLad g oS gl b i Gl 5o
09,5 aid) JSKubKo +/+ Y Jg)

(ai) D
No burning on removal of
the burner flame, no visible
glowing and no leakage of
fluid
Flammability test Annex C of ISO 2929: 2002

el Bl o) o (R g g
5 ST i3 8l g e dain
&l (S g

S T ol ygnsl 1SO 2929:2002 5/ C gy

(To be continued) (3,15 aslsl)
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Note:

Smaller sizes of group D hose, i.e. of nominal bore

TABLE 19 (continued)
(aols) V4 Jguo

PROPERTY
SR

REQUIREMENTS
Lol 3

TEST METHOD
09031 Bh9)

Hose assembly tests

Jlail slls slaSilid degorme slagyge;]

1.5 MPa and no leakage or

Proof pressure other signs of weakness
o‘; )L...B Ll u’-—-w-’ O9I™ 9 J&wblio VO ISO 1402
ol 6,50 gleailis ails
Burst pressure (min.) 4.0 MPa
(aeS) oS 5 ,Lus JSL s /e ISO 1402
M-grade: 10? Q/assembly
Electrical resistance (max. M-az o)+ Qfacgomn
( : - ISO 8031

(Aian) (B Cuoglite

Q -grade: 10°Q/assembly
Q-ax> )5 ) N Qs gorro

Security of coupling
attachment

ouiS iz Jlasl Coriel

No leakage and movement of

the coupling of the hose Annex D of ISO 2929: 2002
b I8 > g (o g 1SO 2929:2002;31 D cawgn
Sl i L;Laso.\.;.;f

5Imm and below, may be used for vacuum

162910k

ol Sl b gla Silos i D ooy, Silds 2SS slaojlu

application to -0.03 MPa

Based of Table 3 of ISO 2929: 2002

5.3.1.7 The cover and lining of the hose, after
immersion in standard liquid contains 50%(v/v)*

trimethylpentane and 50% (v/v) toluene 72 32 h

at expected work temperature, shall comply with
the requirements of Table 20.

Note:

In performing these tests care shall be taken to
ensure that only the lining and cover are exposed
to the liquid and that there is no possibility of
seepage of oil through the cut end of the test
piece.

30

g osliial Kl K

1SO 2929:2002 51 ¥ Jsaz bl

3 o8 jgabot | ey Salid gl g 1S5, V-1-Y-0
m 5 (o 4 o) Aoy B (g5l &S (g0l mlo
ela VT gl (o a1 ) 200 00 5 ol
Jsaz Sl b llae wl i i Ll &)l sled 4o

NS

15310k
b sl Jos il (S 8o laggail cnl plonl 0lz 50
Slr el 5 35,5 18 mle (oyme ;5 (155, 5yl Laid
975 (3] aabd oad ony el Buyb 5l (s, Sok
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TABLE 20 - REQUIREMENTS AFTER IMMERSION IN TEST LIQUID

g0l &l 39 (955 H9abed 5l Gy Sl =T+ Jsuxr

COVER LINING
59, sl
Change in tensile strength, % of original
ol 1S b ay (S B s i 40 40
Elongation at break, % min.
s = . 100 100
ApoS Qoo ¢ KisenS jo Jobo obol
Adhesion, kN/m min. 12 12
oS e 2 OgeighS (S dir ' '
Volume, % increase max.
R 100 60
Al 138l o )5 (e

* Percentage based on the volume of

material.

5.3.2 Hoses for dispensing pumps

Hoses for dispensing pumps shall have smooth
bore, and shall be resistant to petroleum products.
Hoses shall have woven cotton reinforcement
incorporating a double spiral wire for couplings
attachment. Hoses shall be able to withstand the
test pressure which is at least 2.0 MPa. Hoses
shall be equipped with gun metal couplings male
full flow, threaded NPT. Coupling shall be
secured to bonding wires embedded in the hose
length of at least 360 cm.

5.3.3 Rubber hoses and hose assemblies for use in
oil burners (see ISO 6806: 1992)

5.3.3.1 Two types of hose assembly are
specified:
Type 1: hose assemblies for flux and reflux,

but not for insertion between oil burner pump
and the atomizing connection; maximum
working pressure 1.0 MPa, maximum oil
temperature 100 °C;

Type 2: hose assemblies for insertion between
the oil burner pump and the atomizing
connection, working pressure 4.0 MPa,
maximum oil temperature 100 °C.
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Lol osle e u.ul...u‘f S y0 *

&5 cbameliofrg (LSTLL Y-Y-0
Bb oalS miy gloasli & by slaSill #ygu
polie (& slrosysld Jlie ) g 00gr Blo (s gllo
Glass ool aBl ousS coati glyls b L Slos asl
boaisS > a4 Jlail cypz> oUss zusle pow o>
Jabe Yo gesl jLad aizl ol b lacSiles ansl
GlooaisS iz @ e Wb Sl (pl abled Jeos |,
(NPT) ag) 055, b oo 095, 5 » Olyz sl Erbe 65
YFe o cows Jsb b sl Kilts o baoussS cair il
0dd pSxe 0l (il I Jlail slo o 4 b el
sl
shls Lt sleacgoms 5 SowY b Sls Y-Y-0
35 0l0) jo ki gl drie ) ooliiul (gl oS i
ASO 6806:1992 4
oaiS iz l)s Filb acyere g5 g0 V-T-Y-b
el 00 ateie
ol ly 0aiiS Cin s Silih acgerms ) g3
Jrie aels (o0 6,50 Glp & Jg el g 28,
Ve a5 Lad soledl coge Jlail  jem i
g a0 ) eSS gn adn les (S
Gy ooauS cax gl Kbl acgeme Y g4
g Jlail g jem Sl Jade aneli o 655,10
g dinden glod (JKwbEe /e IS Lib ¢ Ludl
ooy a3 Ve
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5.3.3.2 Construction
The hoses shall consist of:

a) An internally smooth rubber lining and
an external corrosion resistant metal braid; or

b) An internally smooth rubber lining, a
reinforcement consisting of one or more layers
of textile or corrosion resistant metal braid and
a rubber outer cover.

The hoses shall be fitted with permanently
attached couplings.

Both the couplings and the metal braid shall be
provided with suitable corrosion protection. The
metals used shall not have any deleterious effects
on the rubber components.

5.3.3.3 Proof pressure test

When tested in accordance with the method
specified in ISO 1402 to the proof test pressure
specified in Table 21, the hose assembly shall
show no signs of leakage or distortion or
movement of the couplings.

5.3.3.4 Burst test

When tested in accordance with the method
specified in ISO 1402 the hose assembly shall
show no signs of leakage or failure before the
minimum burst pressure specified in Table 21 has
been attained.

colw Y-Y-Y-0
ol b oSl
Clyg 5 Sy i 5l Blo 3 gl (A
b sl (50505 nlp o polie 538 (21>
oAt i 5 S iz 5 Blo Al il (@
Gl dlyg bl az)b Y s b SO el
3l (S Som S99 S0 2l 0 pslie
et jgb 4 a5 olaeasS > 4 Wb bSLS
Dol jezme wiloads Jate
S0 Bl bl (518 Cl)g g oaisS Lz g0 2
5w LaoansS cas 0 a5 Shls wgd el canlie
S 8y 3lge (gl oS 55 Ol s g e
olgS Lid g0l F-Y-T-0
Gh9) Geb &5 (Hla oaiiS S glls Sl dcgee
15 oah atis olgS 051 i L ISO 1402 5 55k
izaly b sl slalas wuls ws 8 a3l VY Jga
Sl osmg 4 o] 50 leoassS cas Slul> L
oS 5 oge3l F-Y-Y-0
9y Gk &5 (e caiS Cidx gl Sl asgee
092l lad &Sl 5l L8 00,8 (55051 1SO 1402 55 5553
Sl TV Joaz 50 0ud 55 aneS (oS 5 jLad 4
25,5 ovalie o] o (SsenS L s ) slalas

TABLE 21- HYDROSTATIC PRESSURE REQUIREMENTS
b HLEd Lol =YY Jgux

PRESSURE REQUIREMENT
(MPa) (MPa)
PARAMETER S el
oyl (Jwly Ko) (JBwy )
TYPE 1 TYPE2
(Tt Ves
Maximum design working pressure
o (b, Li Ho 0
Proof test pressure
- — 2.0 8.0
olsS (yge3l slid
Minimum burst pressure
aeS (S 5 L 4.0 16.0

Based on Table 4 of ISO 6806:1992

ISO 6806:1992 51 ¥ Jsaz bl
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5.3.3.5 Nominal diameter and relevant tolerance
of bores shall be as required which will be
selected from Table 22.

July 2009 / \YAA 5 IPS-M-GN-360(1)

Slaghoe @ Loy )lly) 5 ool k8 B-Y-V-0
GRS YV Jou g 0ol sl Gk il Skl
Al w8
TABLE 22- NOMINAL BORES AND TOLERANCES
os)lslg) g gl gm (coml pad —YY Jgu

Dimensions in millimeters Sl yronds o 5 olal
NOMINAL BORE TOLERANCE
Ehgw ol yhad $olls,
5 +0.5
6.3
8
10
12.5 +0.75
16
20
25 +1.25

Based on Table 1 of ISO 6806:1992 ISO 6806:1992 31\ Jsuz bl

5.3.3.6 The minimum thickness of the lining and
cover shall be not less than 1.7 mm and 1.3 mm,
respectively.

5.3.3.7 Lining and cover shall comply with
requirements given in Table 23.

5kt e a4 15y, g sl A Cwlbs F-Y-Y-0
DL S pendeo VY g yiendo VY
oo ools Bl b gllas Wb (ji5g, g jwl V-Y-Y-0

2l VY Jauz 0
TABLE 23- PHYSICAL REQUIREMENTS FOR LINING AND COVER
G595 3 il (6l (K3 ol I -YY Jgur

PROPERTY REQUIREMENT METHOD OF TEST
SR el 093! Gh9)
Tensile strength (lining and
cover) _ 8.0 MPa ISO 37
(AS3y 9 ) (225 b JISub e AL
Elongation at break (lining and
cover) 250% min 1SO 37
5 ywl) (K5 o Jsb obsyl LoS Ao, YO
(555,
Accelerated ageing:
0O &9 g (5 ga 30% max. ISO 1808: .
Change in tensile strength (lining e R AN 3 days at 100°C £1 °C
and cover) 35% max o T R AT T IR

(3259) 5 ywl) (828 OBy i
Change in elongation at break
(lining and cover)

St o Jgb sbsjl ys s

(595 5 ymal)
Oil resistance:
i ol o Cuaglie

Volume change: > S
-lining e
—cover OiS gy -
Hardness change:"

lining sl -

iy o, YO

-5% to +15%.

Qo ,3 VO L as e -0

-5% to + 60%

Qo348 b as,e -0

+ 10 IRHD
Sy (S L?LL“HU"" 4_">)¢:|:\ .

3 days at 100°C =1 °C
gl az s Ve BN 5 4

ISO 1817:
(7292 ) h in No 3 oil
Y ojlad oy cel VY o

At 70 °C +1 °C for typel

Voggs Sl gl azy0 Ve Y o

At 125 °C 1 °C for type2
Y g9 $lp ugedes 42,0 VYO Y o

ISO 48
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1) No lining hardness is specified, but a limit on 5 ¢l o> Jy ol onis sasive ywl gl 5w ()

hardness change after oil immersion is included
to ensure that a lining with adequate oil

resistance is employed.

Based on Table 3 of ISO 6806:1992

5.3.3.8 The hoses shall consist the marking of
items a, b, ¢, and d of 5.2.1.9 plus the markings
stated in requisition.

5.3.4 Rubber hoses and hose assemblies for
saturated steam (see ISO 6134:2005)

5.3.4.1 Two approved types of these hoses/hose
assemblies are specified to convey saturated
steam and hot water condensate as follows:

Type 1: Low pressure steam hose maximum
working pressure 0.6 MPa corresponding to a
temperature of 164°C;

Type 2: High pressure steam hose, maximum
working pressure 1.6 MPa, corresponding to a
temperature of 210°C.

Each type of hose is divided into:
Class A: A non oil resistant cover; or
Class B: An oil resistant cover.

Both types of classes can be either;

-a) Electrically bonded, marked "M"; or

-b) Electrically conductive, marked "Q"

5.3.4.2 The rubber lining of the two types shall be
resistant to steam and hot water condensate and
shall be uniform in quality, free of porosity, air
holes, foreign inclusions and other defects.

5.3.4.3 The reinforcement shall be textile for type
1 and steel wire for type 2, either braided, spiral
or cord ply construction.

5.3.4.4 The cover shall give protection against
mechanical damage and be resistant to heat, wear
and environmental effects due to weather and
short term chemical exposure. It shall be pricked
equally around the periphery and along the whole

oolaiwl s ply yo B Cuwglin b Sl 5l aS sgs Jeol>

1SO 6806:1992 5I'¥ Jsaz bl

0sds S5 slas 38 wilis gl ls Wb lacKiles A-F-¥—0
6,8 wilid ogday A-V-Y-0 w0 5 7 o oA L o
Al Cwlgs o 10 0uls S
Sty slsasgerms 5 (S gloasils F-Y-0
4 a5 o) sl Ly oy caS e glle
(ISO 6134:2005
degormalb Sl ol 5l oad anl gy g0 V-F-Y-0
5 gldl [u JEl gl eansS i Gl Sl
ol orls atnia 35 2yt 08 o oalSn
adin I8 ,La3 L lad oS Lo ohy Saled o) g5
ovgds 4> 0 VY glos @ by e JSWLK - /7
VIS a1 JLas b Lad,y L oy Sl Y £
e a3 VYV e glod 4y bgy o JISWLIK

R B SRCLISSE NI
(i ply 50 polied (255, LA 69
Wl o pslie (259, LB oo,
lgl g0 00, Egig0 @
M o 5wl b edd By gdiman s @ -

A3l Q" IS8 Wl b 3 sl (

Hlie ps wl Sbos g5 50 o (S¥ ol Y-F-Y-0
oS )l b g arsl pylie p 5 Ol eu 8 5 OF b
bl 550 ally 5 palBl (S i Sl (gsle (S leiSy

ax )b e 5l ) gs lp b eans cogi Y-F-Y-0
@ baS ail eV e i Y g5 ln g (2l

il Glhad slagY 8l b gl 28,85 & )90
Sl ol il yo 1) Sl sl 255, F-F-Y-0
w6 e Sl 5 il o8 blie 5 g i bl
e (85 13 aleerd Slge (om0 5 Ise g O
Logle aidl> ©jgar sl (255, ghaw 8L pglie lisS
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length of the hose in order to relieve any pressure Al 0ads Fl g Flygw Sl Job j0 (g5l alold
built-up between the plies and the cover.

5.3.45 The physical properties of compounds bl Sl oS e olge (Soid sla Sy B-F-Y-0

shall conform to the values given in Table 24. sl amsls callas YE Jgaz ,0 odd osls polis

Tests shall be carried out on test sheets of 2.0mm Y oanaS Cwbrs b QBA}T slead g g5, » Wb me,o)"l

gllm;lmum thickness of equivalent cure to that of 9 il K2t slye Jolas ok b sad
e hoses.

TABLE 24- PHYSICAL PROPERTIES OF COMPOUNDS
S po Slgo (K9 d s S -YF Jgu

UNIT REQUIREMENTS
PROPERTY a1y ol 3l METHOD OF TEST
S5 LINING | COVER REDIEIY
s o9
Tensile strength, min (MPa) 8 8 ISO 37 (dumb-bell test piece)
LS iSOl (Kbl (oo Qyﬂ axlad) ISO 37
Elongation at break, min o) 200 200 ISO 37 (dumb-bell test piece)
digeS (( SKiuS [0 Job ool (%u0,3) (Joos 3o;] axkad) ISO 37
Ageing 9,5 0dgms,8 %) ISO 188 (7 days at 125 °C for Type 1
) 50 50 and 150 °C for Type 2, air oven
- Tensile strength change, max. (22,9) method)
Al (o2t OB )0 s - Sy g 42,3 YYD 43 55, V) ISO188
- Elongation at break change, max. ) 2V 55 Gl g a0 V0 5\ g
Aoy ¢ SisnS jo Jobo obosl jo s - (d2,0) >0 >0 (32 0,55 b9,
Abrasion resistance:
3
- Black filled compound, max. (mm” 200
i 50395 Sy Slga - ronkio) - ISO 4649:2002, Method A
- Non-black filled compound, max. (e A s, 150 4649:2002
colored (mm®’
bl I3 5, ity 10090 ey oS o Slga - Soskee) - 400
(S
Change in volume, max (class B only) %) . 100 ISO 1817, oil No. 3, 72 hat 100 °C
(Bao)hﬁé)%@.?r})o)ﬁi{ Voo o el VY ‘\"o)Lo._&O.és)ISO 1917
(%252 gk az 0
Based on table 2 of ISO 6134:2005 ISO 6134:2005 51 Y Jgoz bl
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5.3.4.6 Physical properties of finished hoses and
hose assemblies shall conform to the values given
in Table 25.

July 2009 / \¥AA 5 IPS-M-GN-360(1)

9 ol eSS Lglb;m' T u’_i;).d 6[:0‘;'}35 -F-Y-0
5, L bl Wb ouisS i (sl slacKilid acgena

ASb YO Jaaz ;0 odls ools

TABLE 25- Physical properties of finished hoses and hose assemblies
baiaS iz 5T oo oSS bl a0 goe 9 LS (S b sl (SS9 -TO Jour

PROPERTY UNIT REQUIREMENTS METHOD OF TEST
SS9 sl lol 31 o303 G99,
Hoses b SOl
Burst pressure, min. - 10xthe max. working EN ISO 1402
ApeS (S 5 Lad pressure
a5 Lad Rl
Proof test pressure ---- No leakage or distortion | EN ISO 1402
olgS oyge;l HLid at 5xthe max. Working
pressure.
adn LS jlad ol 0y
A gheamly Ly (i
sl
Adhesion between components, kN/m 2.4 EN 28033
min.
apeS izl o (S
Bending test, (under no pressure), T/D 0.8 EN ISO 1746
min.
4208 (LB g ) e (903l
Change in length, at proof test % -3to+8 EN ISO 1402
pressure
oIS (yga3 JLad y3 (Jsbo y3 puris
Change in twist, max. at proof test °/m 10 EN ISO 1402
pressure
g3 HLE 58 i (it ) i
olss
Ozone resistance of the cover -- No cracking observed EN 27326:1993; Method 3, relative
59590 2l 50 Sy, Ceaglie under x2 magnification | humidity (55 +10) %, ozone
st e Sy g o s Sbad ¥ g, EN 27326:1993
o odalie S5 o)l deys (BB EN )
Concentration (50 % 5) x10”,
elongation 20%, temperature 40 °C
Yo ol olusyl (@ E0) xV T (ST,
VT YO IWRPESRN S PR WSS

(To be continued)
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TABLE 25- (continued)

(aold) -Y& Jguo
PROPERTY UNIT REQUIREMENTS METHOD OF TEST
3 a1y ol 1 ase)l Ss)
Hose assemblies
Proof test pressure -- No leakage or distortion at 5 | EN ISO 1402
olsS cyg0j] L xthe max. working pressure
e i )5 JLad plp 0 o
PV KRN S0 Pl P S
ok
Electrical resistance Q < 10%/assembly for M- type | EN ISO 8031:1997; Method 4
Sy Canglia | Sl T RAP IR TCIR ¥ s, 1SO 8031:1997
< IOG/assembly and EN ISO 8031:1997; Method 3.4,
Q [ ";LSBLMQ;-LJ 3.50r3.6
JEsbBe | < 10°resistance LYID X/F b5, 1SO 8031:1997
between lining and cover vir
o for Q-type
JSabKe Ceoglia ply Ve ) Syl b eSS
Q- g5 6lp iS5, 5 5l o
Short term steam test -- Clause 10 of Clause 10 of
IRVRRTR S ESNWES| ISO 6134:2005 ISO 6134:2005
ISO 6134:2005 ;I V- ox ISO 6134:2005 5 V- s
Long term steam test -- Clause 10 of Clause 10 of
e 0 e oe)] ISO 6134:2005 1SO 6134:2005
ISO 6134:2005 3| V- ox ISO 6134:2005 5 \V+ s
Based on Table 3 of ISO 6134:2005 ISO 6134:2005 ;1Y Jgu wlul,
5.3.4.7 Diameters and thickness of lining and slglel 5 155, 5yl Culkd 5 o)k V-F-Y-0
cover, and bend radii of these hoses, when e 180 4671 b a5 olKin dacSiles ol e

determined in accordance with ISO 4671, shall

conform to the values given in Table 26. ASLTE Jgaz ) ead ools )11 Gillae ol o S
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TABLE 26 - DIAMETERS, THICKNESS AND BEND RADII

o> ‘5&&&& 9 ol d.b}hé -Yy Jgu\?

Dimensions in millimeters Sl yhowds o 3 olal
INTERNAL DIAMETER | OUTSIDE DIAMETER THICKNESS MIN. BEN?VITQDIUS
9% B3 9 sbb wpoS Coolous s o glads
DEC/I:\':\I-I—_I_ISN DEIYI:\';‘I‘I-I:I'ISN LINII\_IG COVER
s dgus s dgus ! 9
9.5 +£0.5 21.5 +1.0 2.0 1.5 120
13 +0.5 25 +1.0 2.5 1.5 130
16 +0.5 30 +1.0 2.5 1.5 160
19 +0.5 33 +1.0 2.5 1.5 190
25 +0.5 40 +1.0 2.5 1.5 250
32 +0.5 48 +1.0 2.5 1.5 320
38 +0.5 54 +1.2 2.5 1.5 380
45 +0.7 61 +1.2 2.5 1.5 450
50 +0.7 68 +1.4 2.5 1.5 500
51 +0.7 69 +1.4 2.5 1.5 500
63 +0.8 81 +1.6 2.5 1.5 630
75 +0.8 93 +1.6 2.5 1.5 750
76 +0.8 94 +1.6 2.5 1.5 750
100 +0.8 120 +1.6 2.5 1.5 1000
102 +0.8 122 +1.6 2.5 1.5 1000

Based on Table 1 of ISO 6134:2005

5.3.4.8 The length of the hoses assembly is the
overall measured distance from the seating
surfaces of the couplings from end to end.

The deviation limits shall be as follows:
£ <1000 mm: £+ 10 mm,;

£> 1000 mm: + 1%

5.3.5 Rubber hoses, textile — reinforced for
compressed air (see ISO 2398:1995)

5.3.5.1 Two types of rubber hoses for compressed
air are specified as follows:

Type A: Air hose for mining and construction
work and maximum  working
pressure of 1.0 MPa.

Type B: Air hose for mining and construction
work and maximum  working
pressure of 2.5 MPa.
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shlo SlaSiles acgome 5 LSULS Jsb A-F-Y-0
roh 5l oad 5oyl gyl alols suiS s
sl 1500 Gleil b gloil S 5l mooisS” b et
DSl 5 el 4 b Uas sg0
Froekea Voo EV e golus b 1S (D sk
o E) e e e Sl it (DJsh
oFld 4z )b b oads s o Sy slacls O-Y-0
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5.3.5.2 For Type A hoses, the ratios of proof and
minimum burst pressures to design working
pressure shall be in accordance with service type
No. 3 of table 1.

5.3.5.3 The ratios of proof and minimum burst
pressures to design working pressure shall be in
accordance with service type No. 4 of table 1.

5.3.5.4 Bore diameter for any denoted type shall
be as required which will be selected from table
27.

slo,lad e A &9 sl Kl &ly Y-0-Y-0
€9 L Gllae Wb (b I8 jlid 4 aieS (oS 5 5 oleS
sl ) Jaaz Yoo led o )8

@ aeS (S g olsS sla)lid slaces Y-0-Y-0
Vo Jeax Yo)lad 0 )5 55 L sillao b b 5 jLid
sl

5L b Wb asie g5 o lp ¢l JhE F-0-Y-0
Ded Gy S VY Jguz

TABLE 27- NOMINAL BORE AND TOLERANCES
Ls,lolay 9 Elhem (ol yS -YV Jguo

Dimensions are in millimeter Sl pandis o olal
NOMINAL BORE TOLERANCE NOMINAL BORE TOLERANCE
Ehgw ool yhab lols, Ehhgw (ol yhad $olls,
5 +0.5 315 +1.25
10 +0.75 40 +1.5
12.5 +0.75 50 +1.5
16 +0.75 63 +1.5
20 +0.75 80 +2.0
25 +1.25 100 +2.5

Based on Table 1 of ISO 2398:1995

5.3.5.5 Tolerances on bores for any required
diameter shall comply with pertinent value given
in Table 27.

5.3.5.6 Length of the hose shall be as required.
Tolerance on cut length shall be 1% of required
length.

5.3.5.7 The rubber used for the lining and cover
of the hose shall, when tested in the manner
described in ISO 37, have a tensile strength and
elongation at break not less than the values given
in Table 28.
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TABLE 28 - TENSILE STRENGTH AND ELONGATION AT BREAK
S 30 Job 0b25l g (oS OB YA Jgur

TENSILE ELONGATION AT
STRENGTH BREAK
HOSE TYPE HOSE COMPONENT (MPa) (%)
Sls g9 Sy 5 52 S b SisenS 53 Jgb b
(JSsw ) (swo,d)
Type A Lining
- 5.0 200
A g s
Cover
7.0 250
59,
Type B Lining
- 7.0 250
B¢gs o]
Cover
10.0 300
=1

Based on Table 3 of ISO 2398:1995

5.3.5.8 After of aging for,3 days at a temperature
of 100 °C as specified in ISO 188, the tensile
strength of the lining and cover as determined by
ISO 37 shall not vary by more than +25% and the
elongation at break of the lining and cover shall
not vary more than £50% of the limited values.

5.3.5.9 The minimum adhesion between rubber
lining and reinforcement, between layers of
reinforcement, and between reinforcement and
cover, shall be not less than 2.0 kN/m.

5.3.5.10 Hoses after immersion in a low volume
increase oil consisting of a closely controlled
blend of mineral oils comprising a solvent
extracted, chemically treated dew axed paraftinic
residuum and neutral oil with Aniline Point of
124 +1°C, kinematic viscosity of 20 +1 (x10°)
m?/s and flash point of 240°C min, at 70 +1°C for
72 22 h specimens of the lining shall show no
shrinkage and the increase in volume shall not
exceed 15%.

5.3.5.11 Hoses after immersion in oil consisting
of closely controlled blend of two lubricating oil
fractions obtained by vacuum distillation of
selected naphthenic (Golf Coastal) crudes, with
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aniline point of 70 £1°C , kinematic viscosity of
33 +1 (x10®) m%s and flash point of 160°C min,

at 70 £1°C for 72 22 h specimens of the lining

and cover shall show no shrinkage and the
increase in volume shall not exceed 30% for the
lining and 75% for the cover.

5.3.6 Rubber hoses and hose assemblies for
hydraulic purposes (see ISO 1434:1991)

5.3.6.1 Six types of rubber hoses for hydraulic
purposes are specified as follows:

- Type 1A hose: with a single wire braid
reinforcement.

- Type 2A hose: with two braids of wire
reinforcement:

- Type 2B hose: with two spiral plies and one
braid of wire reinforcement.

- Type 1 AT, 2 AT and 2 BT shall be of the
same reinforcement construction as
type 1A, 2A and 2B, except that they
shall have thinner cover designed to
assemble with fittings which do not
require removal of the cover or a
portion thereof.

5.3.6.2 These hoses and hose assemblies shall be
suitable for use with common hydraulic fluids,
such as mineral oils, soluble oils, oil and water
emulsions, aqueous glycol solution, and water, at
temperatures ranging from -40 to +100°C. These
hoses are distinguished by their design working
pressure and minimum bend radius, as well as
their reinforcement construction.

5.3.6.3 The hose shall consist of seamless oil and
water resistant synthetic rubber tube, one or more
layers of high tensile steel wire or suitable textile
yarn and an oil and weather-resistant synthetic
rubber cover.

5.3.6.4 Hose assemblies shall consist of a length
of hose complying with the requisition together
with suitable couplings at each end.

5.3.6.5 The bore diameter, diameter over
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reinforcement and outside diameter of the hoses
shall meet the requirements of Table 29.

Al YA Jaao Sleldl b illae b b SSLs Jg 5w

TABLE 29 - BORE DIAMETER, DIAMETER OVER REINFORCEMENT AND OUTSIDE

Dimensions are in millimeter

DIAMETER OF HOSES

L SOl (g yhad g oS’ Cy gl (59,08 Flygmw ;ka8 -V Jou
Sl pioadco cows 9 Olal

ALL TYPES TYPE 1A TYPE 1AT TYPES 2A AND 2B TyPE 2AT AND 2BT
&gl plos 1A g9 1AT g 2B 2A g9 2BT2AT g4
: o ) @ .
E3] s |53 3 fommmoclr g | om ST | omem b g | com
S k| cheess |22 B | Sum 12T 2% 0| w27 )
S 2z 3 SiLs | o9 ERCE sLs [P o59)
MIN. | MAX. | MIN. MAX. | MIN. | MAX. MAX. MIN. | MAX. | MIN. | MAX. | MIN. | MAX. MAX. MIN. | MAX.
5 4.5 54 8.9 10.1 11.9 13.5 12.5 0.76 1.52 10.6 11.7 15.1 16.7 14.1 0.76 | 1.52
6.3 6.1 6.9 10.6 11.7 15.1 16.7 14.1 0.76 | 1.52 | 12.1 13.3 16.7 18.3 15.7 0.76 | 1.52
8 7.7 8.5 12.1 13.3 16.7 18.3 15.7 0.76 | 1.52 | 13.7 149 | 183 19.8 17.3 0.76 | 1.52
10 9.3 10.1 14.5 15.7 19.1 20.8 18.1 0.76 | 1.52 | 16.1 173 | 20.6 | 222 19.7 0.76 | 1.52
10.3 9.9 11.1 15.3 16.4 19.8 21.4 18.9 0.76 | 1.52 -- -- -- -- -- -- -
12.5 12.3 13.5 17.5 19.1 222 23.8 21.5 0.76 1.52 19.0 | 206 | 23.8 | 254 23.1 0.76 | 1.52
16 15.4 16.7 20.5 222 25.4 27 24.7 0.76 | 1.52 | 222 | 23.8 27 28.6 26.3 0.76 | 1.52
19 18.6 | 19.8 24.8 26.2 29.4 31 28.6 0.76 | 1.52 | 26.2 | 27.8 31 325 30.2 0.76 | 1.52
22 21.8 | 23.0 27.8 29.4 325 34.1 31.8 0.76 | 1.52 | 294 31 341 | 357 334 1.07 | 1.52
25 25.0 | 264 32.5 34.1 36.9 39.3 36.6 0.76 | 1.52 | 34.1 | 35.7 | 36.5 | 409 38.9 1.27 | 2.16
31.5 313 33.0 393 41.7 44.5 47.6 44.8 1.02 | 2.03 | 433 | 458 | 49.2 52.4 49.6 1.27 | 254
38 37.7 | 393 45.8 48 50.8 54 52.0 1.27 | 2.54 | 49.6 52 55.6 | 56.7 54.0 1.27 | 2.54
51 504 | 52.0 58.7 61.9 65.1 68.3 65.9 1.27 | 2.54 | 423 | 84.7 | 683 | 714 68.6 1.27 | 2.54
63 63.1 | 65.1 -- -- - -- - - -- 74.6 | 77.8 | 80.9 | 84.1 -- -- -

BASED ON TABLE 1 OF ISO 1436:1991

5.3.6.6 Hydrostatic requirements

When tested in accordance with 1SO1402, the
design working pressure of the hoses shall
comply with the requirements of Table 30. The
ratio of design working pressure to proof pressure
and to minimum burst pressure shall be in
accordance with category no 3 of Table 1.

ISO 1436:1991 51\ Jsaz Lol

o] bl ¥
ISO 1402 b o5 _olSin bSilss >,b 5 L

o yled Caiillas Yo Jsaz Sl L sl wgd (905
Db eSS s 5 olsF lad 4 b IS jlud
w3l ) Jgoz ¥ oleds 03, b gillas
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TABLE 30- DESIGN WORKING PRESSURES
>kl gla)lis Y. Jgua

Nominal Design working pressure
bore >kl s
(mm)
Type 1A and 1AT Type 2A, 2AT, 2B and 2BT
sow yhd (MPa) (MPa)
oo IAT A ¢ YBT 9 YB .YAT YA ¢4
(Forlso) (el 50) (JSly o)
5 21.0 35.0
6.3 20.0 35.0
8 17.5 29.5
10 16.0 28.0
10.3 16.0 --
12.5 14.0 25.0
16 10.5 20.0
19 9.0 17.5
22 8.0 14.0
25 7.0 14.0
31.5 4.4 11.0
38 3.5 9.0
51 2.6 8.0
63 -- 7.0

Based on Table 2 of ISO 1436:1991

5.3.6.7 The hose shall withstand without damage
a proof test pressure of twice the design working
pressure.

5.3.6.8 Minimum bend radius

The hoses shall be capable of performing at
design working pressure when curved to the
radius given in Table 31 as measured to the inside
of the bend. Should any portion of the hose be
curved to a radius smaller than the specified bend
radius, performance capability of the hose is
reduced.
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TABLE 31- MINIMUM BEND RADIUS
wS ies gl -TY Jgus

Dimensions are in millimeter el oo sy ol
NOMINAL BORE BEND RADIUS
&g gousl b e glad
5 90
6.3 100
8 115
10 130
10.3 140
12.5 180
16 205
19 240
22 280
25 300
315 420
38 500
51 630
63 760

Based on Table 3 of ISO 1436:1991

5.3.6.9 The hose shall be supplied in lengths as
specified by the purchaser, subject to a tolerance
on the specified lengths +1% or +£3 mm,
whichever is the greater.

5.3.7 Rubber hoses for gas welding (See ISO
3821:1998)

5.3.7.1 These hoses shall be in two classes:

- Class A (normal duty) for maximum design
working pressure of 2 MPa

- Class B (light duty) limited to hoses for
maximum design working pressure of 1
MPa and with nominal bore diameter less
than or equal to 6.3mm.

These hoses shall be capable to be operated at
temperatures from -20 °C to +60°C.

5.3.7.2 Class A of these hoses "when required"
will be used for acetylene, oxygen and non-
combustible gases such as argon. Class B of these
hoses "If Required" will be used for gas cutting
and welding applications using LPG. Class B
hoses shall not be used for LPG-gases without
regulator.
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cilo g olge F-Y-Y—0
Bl g 0)lge Juld b STl

5.3.7.3 Materials and construction

The hose shall consist of:

a) A rubber lining of minimum thickness 1.5 ks VIO aieS sl L (Sl il (I
mm;

b) Reinforcement applied by any suitable felin LBy, 4 a4z, IS oasS S gl (o
technique;

C) A rubber cover of minimum thickness 1

Sk )V aeS Culis b (S (1S, (g

mm
The lining and cover shall be of uniform SFessle ety calss glhls b Saled (1575, 5 2]
thickness, free from air holes, porosity and other il s alles 50,0 (S
defects oah €L 5,5 a3 b 3,5 i b il Sl
The hose shall be mandrel or non-mandrel made . . . T .

X . locwde glasls IS el b yloo L Bl ] v
and the finish shall be smooth, fluted or fabric ) Sl Sl b jbe e o Slo plgha 5 22k
marked. R
5.3.7.4 Color identification S b oleb oles F-V-Y-0
In order to identify the gas for which the hose is 03,5 osliinl (1L Wl Skt o 515 plules jolare @
to be used, the hose cover shall be colored as AL YY Jgaz 10 oad ool sS4 b Suli 15,
given in Table 32.

TABLE 32 - COLOR OF HOSE COVER
Sl WS'9y S5y =YY Jgur

CLASS GAS COLOR OF COVER
s gy S5,
L3
A Acetylene and other fuel gases (excluding LPG) Red
(Bl 35 2 @) Co g g5 505 5 el 3
A O
xyge _ Blue
OS] !
]
A Non-combustible gases (e.g. argon) Black
(0555,] asle) Jlemsl LB é clasls olows
B Liquefied petroleum gas (LPG) (e.g. propane or butane) Orange
(B39 Sbgn w5l (Rl 35) &5 mle 58 )b
5.3.7.5 Nominal bore, internal diameter, 02 9 &)y (F9y0 a8 i (gemsl HlaE B-V-Y-0
tolerances and concentricity of the hoses shall be WS TY Jsa sillae b Sild 555

in accordance with Table 33.
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TABLE 33- NOMINAL BORES, INTERNAL DIAMETERS, TOLERANCES AND CONCENTRICITY
LSOl 655 0 om0 9 Ls,I00g) ((F950 (Lo ykaS « b Z1ygu (somsl ;a8 -YY Jgux

Dimensions are in millimeter Cewl yiowdin cows ol
CONCENTRICITY
INTERNAL TOLERANCE MAX
NOMINAL BORE DIAMETER ol B
a | ylad . . S P2
Closw (ool a3 S9y0 b
4 4
5 5 +0.55 1
6.3 6.3
8 8
+0.65
10 10
1.25
12.5 12.5
+0.7
16 16
20 20
+0.75
25 25
32 32 +1 1.5
40 40
+1.25
50 50

Based on Table 1 of ISO 3821:1998

Hoses shall be supplied in lengths as specified by
the Company subject to a tolerance on cut lengths
of £1% or £3 mm whichever is greater.

5.3.7.6 The rubber used in the lining and cover of
the hose shall have a tensile strength of 5.0 MPa
and 7.0 MPa and elongation at break 200% and
250% respectively.

5.3.7.7 When aged for 7 days at a temperature of
70°C in accordance with ISO 188 (air oven), the
tensile strength and elongation at break of the
lining and cover shall not decrease by more than
25% and 50% from the unaged values given in
5.3.7.6 respectively.

5.3.7.8 Three samples of the lining shall remain
in the apparatus at a temperature of 360°C to
365°C for 2 min without ignition. If more than
one of the sample shows evidence of ignition in
less than 2 min, the hose shall be deemed not to
comply with this Standard. If only one sample
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shows evidence of ignition in less than 2 min,
three further samples shall be prepared and tested.
If any of the three samples in this second series
shows evidence of ignition in less than 2 min, the
hose shall be deemed not to comply with this
Standard (see annex A of ISO 3821:1998).

5.3.7.9 Resistance to acetone and
dimethylformamide (DMF) (class B only)

A sample of the lining, when immersed in the test
solvent at standard laboratory temperature as
defined in ISO 471 for 70 h, shall not increase in
mass by more than 8% when calculated in
accordance with the method in ISO 1817.

5.3.7.10 Resistance to n-pentane (Class B only)

A sample of the hose lining shall show absorption
of pentane not exceeding 15% and n-pentane
extractable matter not exceeding 10%. Test
procedure and calculation of results shall be as
below:

a) Procedure

Weigh a portion of the hose lining and
immerse it in n-pentane at standard laboratory
temperature. For 72 h ensure that the volume
of the n-pentane is at least 50 times the
volume of the test piece.

Following immersion, reweigh the test piece
after 5 min conditioning in air at room
temperature and reweigh again after 24 h
further conditioning under the same
conditions.

b) Calculation of results

Calculate the pentane absorbed and the
pentane-extractable matter using the following
expressions:

- Percentage n-pentane absorbed

(MI_MZ)

- Percentage extractable matter

(M, - M

Wgod duw s lid 480 Y 5l w8 jo 1) Jletsl ) e
ol 0 Wiged a5 Sy o S1.005 (03] 5 s il S0
obis aiBo ¥ 5l neS” ol Jldl j (sedle pgo (gm0
ol boodle cdlhae plpe cov b St wms
(SO 3821:1998 a4 usS oK) 04 5, o lailew
ool e (60 9 gl plp 50 Cwoglio A-YV-Y-0
(B o5y 5,90 40 Laid)
Slatinl sles jo Kils ywl 5l Glaiges a5 LK
Gl 00 0315 7,5 ISO 471 15 a5 5,50 4 olKiule;]
oS Gloj 00,5 jabse (g3l Jolme ,o el Ve sl
Bl ol ey gd alxe ISO 1817 g, b T o>
Al oo ol ws,o Al i
o hid) Jby olcy plp 50 Cwoglio Ve-YV-Y-0
(B ody 0,90
WS 25 o9y & demilome g (59051 5l Gy Sl i diged
wey Vg Jloy by we)3 10 5l s @i 5l (Sedle
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Where:

M, is the initial mass of the test piece in grams;

M, is the mass of the piece after immersion and 5
min conditioning;

M, is the mass of the test piece after 24 h further
conditioning.

5.3.7.11 Hydrostatic pressure requirements hoses
shall comply with the appropriate rating given in
Table 34 and shall show no cracks or leaks at
proof pressure.

UT J° as

SIS 4B 0 5 (5594b92 5| Ly (y9e;] ankad o> M

RV PY S

BRSSP ARV GRLN WL § S [PV Q?"’}] azhd o > M,
L @llae b Llus olbaw! jlas bl 1)-V-Y-0
SLad o Sl 9 ol YF Jgaz 50 ool ool slacas
Aew Gl ) S L sl sl a5gSone Wb ol

TABLE 34 - HYDROSTATIC REOUIREMENTS
‘s:la.m.ﬂ ulob." -Y¥ ij\-‘?

RATING LIGHT DUTY NORMAL DUTY
Counnd S 8 Syoxo ,
Nominal bore <6.3 (mm) All sizes
#lygm (ol ylaB oo 1Y sgle b 208 o jlasl den
Maximum design working pressure 1 (MPa) 2 (MPa)
adin (b )5 Led (JSublEe ) (JSblKe) ¥
Proof pressure 2 (MPa) 4 (MPa)
ol Jlas (Sl Eo)Y (JSbl5e) £
Minimum burst pressure 3 (MPa) 6 (MPa)
aeS oS 5l (Sl S0) ¥ (Sl e )7
Chgnge in lepgth at maximum +5%)
design working pressure
i >k S LA 5o Jobo o (2o 30
Che}nge in di'ameter at maximum +10%)
design working pressure
adoy (b 5 Lad jo a8 o a8 (3o N -

Based on table 3 of ISO 3821:1998

5.3.7.12 Adhesion

When tested in accordance with ISO 8033 using
the type 2 or type 4 test pieces, the minimum
adhesion between adjacent components shall be
1.5 kN/m.

5.3.7.13 Low temperature flexibility

At -25°C, using a diameter of curvature of 10
times the nominal bore (with a minimum of 80
mm), the hose shall show no signs of cracking or
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breaking and shall show no signs of leaks when
subjected at ambient temperature to the proof
pressure given in Table 34.

5.3.7.14 Resistance to incandescent particles
and hot surfaces

The cover of the hose shall have sufficient
resistance to contact with in condescend particles
and hot surfaces. To meet the requirement, the
test piece stall resist for Leos the test conditions
given in annex C of ISO 3821:1998, without
leaking.

5.3.7.15 Resistance to crushing

When tested in accordance with procedure given
below the flow rate shall not drop to less than
0.07 m3*/h and the hose shall show no signs of
leaks during the final pressure tests.Connect the
hose to a supply of air maintained at a constant
pressure of 0.003 Mpa at the inlet to the hose. Fit
a variable control at the outlet end and adjust it to
give a flow rate of 0.30 m*h. Apply a force of
340 N evenly over a length of 25 mm of the hose
and after 30 s, while the force is still maintained
on the hose, record the flow rate. Following this

test, subject the hose to the proof pressure in

Table 24 and examine the hose for leaks.

5.3.7.16 Permeability to gas (Class B only)

Using a test gas of 95% propylene at cylinder
pressure (approximately 0.6 MPa) and standard
temperature 20°C, the gas permeance for all bore
sizes shall not exceed 25cm?/m per hour.

5.3.8 Flexible rubber hoses for use in LPG
vapor phase and LPG/air installation (See BS
3212:1991)

5.3.8.1 These hoses shall be used for applications
not exceeding 1.75MPa.

5.3.8.2 These hoses are not suitable for gas
cutting and welding applications.
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5.3.8.3 The hose shall be capable of functioning
satisfactorily when bent to the minimum installed
bend radius specified in Table 35.

s L a5 e all ol b Sls Y-A-Y-0
YO Jouz j0 ol atin cual Sl dweS e

TABLE 35 - MINIMUM INSTALLED BEND RADIUS

s o )3 doseS e glads YO Jaos

NOMINAL BORE
&g ool 53

MINIMUM BEND RADIUS

apeS oo £lrd

mm

mm

5

6
10
12.5

60
75
120
150

5.3.8.4 The hose shall be of self extinguished and
ozone resistant type. The material used in the
manufacture of the hose shall be substantially free
from odor. The hose lining shall be seamless and
free from all visible defects and the hose shall
contain a suitable reinforcement. Pricking of the
hose cover shall not constitute a defect. The bore
of the hose shall be clean and free from loose
particles which might be carried forward by the
gas. Hose shall be secured to end fittings by
means of swaging, crimping or the use of suitable
clips.

5.3.8.5 Tolerance

The bore diameter shall not vary by more than
10% or £0.8 mm, whichever is the smaller, from
the declared nominal bore.

5.3.8.6 When tested in accordance with ISO
8033, the adhesion between cover and
reinforcement and between lining and
reinforcement shall be not less than 1.5 kN /m.
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oAlg pled Sl gile 5550 2l Sl ol anil g
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a8 ool o3 5l g)le g med Wil Siked Flygm iles o
Sl abb oS S o B 4 5L el S
L L el oVlal 0,8 jlogez (o5 ol bl
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Fig 1- STANDARD NOZZLES FOR TYPE 2 (HOSE)
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Dimensions are in millimeters Sl yhoudie o ol
NOMINAL
BORE DIAC | DIAD | DIAE | DIAF | RIAG | RIAH | RIAJ
ol 5l A B Cé | D,ad | E s Fohi | Geld | Heledr | Jglad
Ehhgw
5 25.0 6.4 32 4.5 5.0 5.94 1.0 1.0 0.4
6.3 25.0 8.0 4.8 6.2 6.3 7.95 13 13 0.4
8 25.0 8.7 6.3 6.9 8.0 9.04 15 15 0.4
10 38.0 8.7 7.9 8.6 9.5 11.1 2.0 2.0 0.4
12.5 38.0 12.0 8.7 11.6 12.5 14.3 25 25 0.4

Based on Table in Fig 5 of BS 3212:1991

Note:

Tolerance on all dimensions: £+ 0.125 mm.

5.3.8.7 Strength, stretch and ageing resistance

The hose shall fit over the appropriate standard
nozzle shown in Fig. 1 and the nozzle shall
remain in the hose without leakage. The hose
shall show no fractures, cracks or leakage when
tested in accordance with the method described in
below.

5.3.8.7.1 Strength, stretch and ageing resistance
test for hose and assemblies.

a) Four specimens of hose (or hose assembly),
each at least 150 mm long, shall be tested;

b) Suspend each test piece vertically with a
mass of 22.5 kg attached to its lower end and
leave the assembly to stand for 30 min.
Examine the test pieces and reject those which
show signs of fractures or cracks.

) Test for leakage the test pieces which were
not rejected, by immersing them in water for 5
min with an internal air pressure of 1.75 Mpa.
After immersion reject those test pieces which
show signs of leakage.

d) Then place the test pieces which were not
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rejected in b or ¢ in an aging oven for 168 h at
70°C and after cooling to room temperature
again immerse them in water for 5 min with an
internal air pressure of 1.75 Mpa. Re-examine

the test pieces for leakage.

5.3.8.7.2 Three samples of hose each with 60 cm
in length when immersed in water shall show no
crack or leakage if tested for internal pressure of
0.35 MPa. The induced pressure shall be supplied
by air or nitrogen or carbon oxide. This test shall

be replicated after the test given in 5.3.8.10.

5.3.8.8 The samples which have already passed
from the test given in 5.3.8.7 shall be verified for
resistance to burst, for this purpose the samples
shall be subjected to a hydraulic pressure built up
at a rate of 0.07 MPa/s to 0.18 MPa/s until the
hoses burst. The test medium shall be water and
the hose shall not burst at a pressure below 5.2
MPa.

5.3.8.9 The hose shall show no crack after
remaining in -20°C for 48 hour and being turned
around a cylinder of diameter equal to 3 times of
the hose diameter.

5.3.8.10 Tensile strength and elongation of the
hose when remaining in 70°C for 7 days, shall not
be less than the 75% of tensile strength and
elongation of the hose in normal ambient
temperature.

5.3.8.11 Resistance of lining to n-pentane

When an assembly is tested in accordance with
the method described in 5.3.7.10 a and 5.3.7.10 b
the n-pentane absorbed shall not exceed 15% of
the initial mass of the hose lining and the amount
of n-pentane-extractable matter shall not exceed
10% of the initial mass of the hose lining.

5.3.9 Textile-reinforced rubber hoses for water
(see 1SO 1403:1995)

5.3.9.1 Three types of hoses are specified as
follows:

Type 1: low pressure-designed for a maximum
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working pressure of 0.6 MPa for all
sizes;

Type 2: medium pressure-designed for a
maximum working pressure of 1.0 MPa
for all sizes;

Type 3: high pressure-designed for a maximum
working pressure of 2.5 MPa for all
sizes.

5.3.9.2 General requirements of textile-reinforced
rubber hoses for water shall conform with
subclause 5.1.1 and shall consist of:

a) A flexible rubber lining;

b) Reinforcement of natural or synthetic
fibers

c) A flexible rubber cover.

For rubber hoses the color of rubber cover may be
different from that of the lining.

5.3.9.3 Nominal bore size shall be as required
which will be selected from the following sizes
10 mm, 12.5 mm, 16 mm, 20 mm, 25 mm, 50
mm and 100 mm.

5.3.9.4 Minimum thickness of the lining when
measured in accordance with ISO 4671 shall be
1.5 mm.

5.3.9.5 Minimum thickness of the cover when
measured in accordance with ISO 4671 shall be
1.5 mm. If cover is fluted, the depth of the flutes
shall be not greater than 50% of the cover
thickness.

5.3.9.6 Cut length of hoses shall be as denoted
lengths in requisition and the tolerance on cut
lengths shall be as specified in Table 3.

5.3.9.7 When tested in accordance with ISO 37,
the lining and cover shall have a tensile strength
and elongation at break of not less than the values
given in table 36.
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TABLE 36- MINIMUM VALUES OF TENSILE STRENGTH AND ELONGATION AT BREAK OF
RUBBER LINING AND COVER

S iS5y 9 ] (SidmnS 30 Job 30051 5 (heiaS OU aieS polio -YF Jgur

HOSE TYPE TENSILE STRENGTH ELONGATION AT
Sild gy (Mpa) BREAK (%)
s b SsumS 0 Jgb oLl
(Jwls 50) (o))
1 and 2 5.0 200
3 7.0 250

Based on table 1 of ISO 1403:1995

5.3.9.8 Hydrostatic pressure requirements

When tested in accordance with ISO 1402. the
hose shall meet the requirement of table 37. The
maximum variation in length and outside
diameter at proof pressure shall be + 7%.

ISO 1403:1995 51\ Jsaz bl

Sl LS Obol I A-R-Y-0
Ll 00,5 el ISO1402 b Sl o5 Ko

5 Job 5o aitn i A5 el 1) YV Jgan bl
Al 2o ) Y b ol Lad o Suld Jgym kb

TABLE 37- HYDROSTATIC-PRESSURE REQUIREMENTS

Sl | LS Ll JI-YY Jeus

HOSE TYPE MAXIMUM PROOF PRESSURE MINIMUM BURST
cf a . WORKING PRESSURE
Sk & PRESSURE (Mpa)
o (Mpa)
(Mpa) ol,S )L&S
Ao oy i jLS
(el K0)
0.60 0.90 1.80
1.0 15 3.00
3 2.5 5.0 10.00

Based on table 2 if ISO 1403:1995

5.3.9.9 When the hose tested by the method
specified in ISO 1746, using a minimum radius of
curvature of five times the nominal bore size,
shall show no signs of collapse.

5.3.9.10 The hose outside diameter of water
suction hoses shall not show appreciable collapse,
nor shall the lining show evidence of separation
from the reinforcement. However, hoses with
textile reinforcement without helix-wire support
may show collapse of not more than 20% if tested
in vacuum,
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5.3.9.11 When determined in accordance with
ISO 8033, the adhesion between various
components shall be not less than 1.5 kN/m.

5.3.9.12 When tested at -25 °C by method B of
ISO 4672, all types of hoses shall show no cracks
and shall pass the proof pressure test in 5.3.9.8.

5.3.9.13 Marking

The packages of hoses shall be marked using a
contrasting indelible ink with the following
information or as specified by company:

a) The manufacturer’s name or trademark;

b) The hose type;

€) The nominal bore;

d) The statement "Non-Potable Water"
e) Production date, "Year and Month"

5.4 Requirements of Metal Hoses

5.4.1 Requirements for stripwound metal hoses
and hose assemblies (see ISO 15465:2004)

There are four principal types of stripwound
metal hoses and hose assemblies as follows:

-type SOU: Single overlap, unpacked, see Fig
2

-type SOP: Single overlap, packed, see Fig 3

-type DOU: Double overlap, unpacked, see
Fig 4

-type DOP: Double overlap, packed, see Fig 5

Type DOP having maximum allowable pressure
of up to 4 MPa is for pressure applications.
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These hoses and hose assemblies may be supplied
in nominal sizes from DN 6 to DN 500 and may
operate at temperatures up to 600°C dependent on
materials of construction.
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Fig. 2 - SINGLE OVERLAP, UNPACKED (SOU)
(SOU) succs 209N (S5 olbgmen ad -Y S
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Fig. 3 - SINGLE OVERLAP, PACKED (SOP)
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Fig. 4 DOUBLE OVERLAP, UNPACKED (DOU)
(DOUV) 00’ 51 (ygus (29 plgpon ad -F U
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Fig. 5- DOUBLE OVERLAP, PACKED (DOP)
(DOP) ouiss 3 b 2Ug0 yLisgmod ad -0 JSCi

5.4.1.1 Materials
1) Metal strips

Strips for the manufacture of stripwound metal
hose shall be selected from the following
materials on the basis of their suitability for
fabrication e.g. cold forming, welding, etc. and
for the conditions under which they will be used:

a) Protected carbon steel strip (C/S)
conforming to ISO 6317. If the protection is
galvanizing it shall be either electro-or hot dip.
Other protections are permitted provided they
meet the requirements of ISO 2081;

b) Austenitic or ferritic stainless steel strip
(S/S) conforming to ISO 9328-7;

€) Bronze or brass strip (B/S) conforming to
ISO 1634-1.

2) Packing

Packing materials for full or limited leak-
tightness may be cotton, glass fiber, polyamine,
polyester either pure or in a mixture. Natural or
synthetic rubber or  copper may be used for
limited leak-tightness. packings shall not contain
asbestos.

The values of bend radii, and tensile and crush
strengths for single overlap designs in protected
carbon steel, together with those for double
overlap designs in protected carbon steel and
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stainless steel, shall be in accordance with those
given in Tables 38 to 40.

The hoses shall have circular or polygonal section
as required.

5.4.1.2 Hose dimensions
5.4.1.2.1 Internal and external diameter

The minimum internal and maximum external
diameter shall be as given in Table 38.
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TABLE 38- HOSE BORES, EXTERNAL DIAMETERS, BEND RADII AND MAXIMUM ALLOWABLE PRESSURES
dosiins jlmo g 5LAS g g glads ( 510 o yhad (SO s El e YA Jous

MAXIMUM
FOR ALL HOSE TYPES TEST BEND RADIUS ALLOWABLE
b Lol glgil aon (sl 9031 e glads PRESSURE
SINGLE OVERLAP DOUBLE OVERLAP DOUBLE OVERLAP
S lbgaen ad U90 ligron ad 2U90 ligron ad
NOMINAL SIZE (IN| 1 vivninn | MAKIMUM op SOP DOP
ACCORDANCE OTHER COPPER- DOP
WITH INTERNAL | EXTERNAL sou RUBBER- | pACKED lell] PRESSURE.
1SO 6708) DIAMETER | DIAMETER | UNPACKED | PACKED o UNPACKED | PACKED | Ti0 20 207 | DOP PRESSURE-
. T 5990 yhad 39 ylad WL ad | obhgmen ad B Lo ) |obigses ad . PACKED
Gilw) (cousl yhad o3l05 A5’9.) shd @9)“")-‘43 Olwgrod b s Ol g Olwgrod ) bt oL grod ad 0uiaS 1 b oy Ligwed 4
(1SO 6708 L 4"""5 Aot 9N g;i" : 7 » b ‘é_; Q9N gs.’.bB‘b A L gs’l'.’.ﬁé Lo
: . ousS .. PRCEL i [CP)
ouS g b susss oWisS 5 » P
i oy S * Golid suiss
© s s
d D CIS C/S CIS C/S CIS CIS S/S CIS S/S
DN (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) | (mm) | (MPa) (MPa)
(yooado) (yroadio) (yroadio) (yoadeo) | (ioudno) (yoadno) (ko) (oo} yoaleo (Bl o) ( 15ty 50)
6 5 8.3 30 55 55 70 - - - - -
8 7 10.3 35 65 65 80 - - - - -
10 9.5 13.5 40 75 85 90 - - - - -
12 11 17 45 85 95 105 165 165 165 3.2 4.0
15 13 21 50 100 110 130 180 185 185 3.0 3.2
20 18 26 65 135 150 150 205 210 205 2.5 3.2
25 23 32 75 155 175 175 235 240 235 2.1 3.2
32 31 39 90 190 210 205 275 290 290 1.8 3.2
40 37 49 115 210 240 250 320 340 350 1.5 3.1
50 48 59 135 240 270 305 370 410 420 1.3 2.6
65 62 76 170 290 330 365 460 540 550 1.1 2.05
80 75 89 200 325 390 400 570 650 670 0.95 1.7
100 97 111 265 395 475 485 700 820 840 0.8 1.4
125 120 136 325 530 570 625 860 1050 | 1050 0.7 1.2
150 144 163 370 585 640 805 1040 1250 | 1250 0.6 1.0
200 192 216 495 780 890 1000 1360 1600 | 1650 0.5 0.8
250 245 266 620 975 1140 1200 1700 2000 | 2050 0.44 0.65
(TO BE CONTINUED) (3,15 anlol
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TABLE 38 - (continued)
(aold) YA Jgus

MAXIMUM
FOR ALL HOSE TYPES TEST BEND RADIUS ALLOWABLE
b Sl glgil o (sl o305] sies £l PRESSURE
SINGLE OVERLAP DOUBLE OVERLAP DOUBLE OVERLAP
5 oy Ligmen ad 690 ¢yLivguon 4 B9 ¢yLibguon 4
ACCORDANCE sop  [SOP OTHER- DOP
WITH INTERNAL | EXTERNAL sou RUBBER. | PACKED DOU COPPER
DIAMETER | DIAMETER |UNPACKED § . UNPACKED | DOP PRESSURE- | DOP PRESSURE-
1SO 6708) 190, g G o PACKED | oligwon ad G o PACKED PACKED PACKED
.. FUTIC S 5y Lib g 4 - oy Lib g - .
Gollao) gowl 5la ojlasf %) e ORRt | lagmea ad |y s O500 5 | ligrad ad | L lgs livgpon 4 [pukiS yy b yLingua 4
ol ] OIN (I .. ; O3 290 . ) ) '
(ISO 6708 0uS 5 L & b ouisS p L ‘s’.l‘sa ©oled ousS L Golid
ousS Sy o 0uiS g oS

d D C/S C/S C/S C/S C/S CIS SIS C/S SIS

DN (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (MPa) (MPa)
(Folio) (Frodo) (oslo) (Frolio) (Folio) (o) (Fowko) | (o) | (ondso) (JBwl o) Jisuty Ka

300 295 317 755 1165 1330 1450 2000 2400 2450 0.38 0.55

350 327 367 - 1360 1525 1525 2350 2800 2850 0.34 0.5

400 378 418 - 1550 1715 1770 2650 3200 3200 0.31 0.45

450 428 468 - 1750 1970 1990 2950 3600 3600 0.29 0.4

500 478 520 - 1940 2210 2210 3250 4000 4000 0.27 0.36
NOTE 1 The relationship between the bend radius and coiling 1SO  5,lusliwl 7.3 oy 5o Sl (43,5 gt slo yhad g Lied glad oo bLI ) 55970k

diameter of a hose is given in 7.3 of ISO 15465:2004.

NOTE 2
NOTE 3

C/S: carbon steel as defined in 5.4.1.1.
S/S: stainless steel as defined in 5.4.1.1.

Based on Table 1 of ISO 15465:2004
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5.4.1.2.2 Length

The hose or hose assembly length shall be
measured in the extended position and shall be
the length as ordered with tolerance of +3%
unless otherwise stated.

5.4.1.2.3 Bend radius

The bend radius of the hose when measured in
accordance with clause 7.3 of ISO 15465:2004
shall be equal to or less than that shown in Table
38.

5.4.1.3 Tensile strength (load)

When tested in accordance with clause 7.1 of ISO
15465: 2004 the value of tensile load shall be
equal to or higher than that given in Table 39.

Jeb Y-Y-)-¥-0
3wl eaisS gl Sald acgemme L Sill Jobo
olaw a5 ol Job wl g 09l (6T oslil oals 5L cdl>
60 928 4 oS cpl K sy Y (g)blg) b Cenl ond

Abb oo olo

owes £l ¥-Y-)-F-0

Syltisl 73w Gub &5 LK Ll es gled
oS Ll b asl eas (6,505l ISO 15465:2004
ASb YA Jgaz (o ol ools lis polde

oS (Hb) b Y-)-F-0
KR VoW B0 GRS - N “SL AL 7 SV S P KV
Jlade 5l i boplp b ogd ee;1 ISO 15465:2004

A5l YA Jgaz ;0 o0l ools

TABLE 39- HOSE TENSILE STRENGTHS (LOADS)
Sl oS (L) ol -YA Jgus

MINIMUM TENSILE STRENGTHS (LOADS)
N
oS (Al (b))l
ot o
ACCOEDANC SINGLE OVERLAP DOUBLE OVERLAP
EWITH S pLbgpen 4 b9 (Lbgpon ad
ISO 6708) SOP DOP
G4b) ot o3151| npackep | RUBBER- QL RHER A Skep| COPPER- DOP PRESSURE-
ISO 6708 | lvgeomad | ACKED | ioadad | liewnad | ACKED PACKED
OB S liggen a | OUIER A | ORI ligea ad | Llgs Ligsen 4
9 &SI oS s b oS3 | s srligo . PSS ORI
B} oSy b (ST e o9 ‘;’ 2 L 2bgo &L oussS
ousS Y 0 oSS (o SIS
DN Cis s s Cis s s S/
6 220 110 220 500 - B -
8 300 150 300 800 - . 3
10 400 200 400 1100 B B B
12 500 250 500 1400 900 900 4500
15 600 300 600 1700 1500 1500 5000
20 800 400 800 2300 2300 2300 5800
25 1000 500 1000 2800 3200 3200 7500
32 1300 650 1300 3500 4400 4400 10000
40 1600 800 1600 4000 6000 6000 13000
50 2000 1000 2000 5000 8000 8000 17000
65 2500 1300 2600 6000 12000 12000 23000
80 3400 1700 3400 7500 16000 16000 29000
100 4200 2200 4200 9000 21000 21000 38000
125 5200 2700 5400 11000 28000 28000 49000
150 6500 3250 6500 14000 36000 36000 60000
200 A 4500 9000 18000 36000 36000 60000
250 A 5500 11000 22000 36000 36000 60000
300 A 6600 13000 25000 36000 36000 60000
350 B 8000 16000 28000 36000 36000 60000
400 B 9000 18000 31000 36000 36000 60000
450 B 10000 20000 34000 36000 36000 60000
500 B 11500 23000 37000 36000 36000 60000
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NOTE 1 C/S: Carbon steel as defined in
5.4.1.1

NOTE 2 S/S: Stainless steel as defined in
5.4.1.1

NOTE 3 A: Refer to manufacturer

5.4.1.4 Crush strength(load)

When tested in accordance with clause 7.2 of ISO
15465:2004, the crush strength shall be equal to
or greater than the value given in Table 40.

¥-0 a0 a8 Gge o (b5 VB C/S ) (5 5lal
w‘ AW UDJJU \Ea
0 0y 0 4 Jyge o o3 S VB SIS Y (g glly

Sy axxl s oaizlw A Y (g glob

Sy Lol F--F-0
Sjlatisl I Y-V wn Gk &5 LKe Sadss OU
Jade 5l i bl Wb 9gd oee3l ISO15465:2004

Aol T Jaaz 0 0uls ools

TABLE 40- HOSE CRUSH STRENGTHS
Sl ;Mop ol -F+ Jguo

MINIMUM TENSILE STRENGTHS (LOADS)
N
wieS AES (st
NOMIlzlﬁ\\lL SIZE aies
ACCORDANCE SINGLE OVERLAP DOUBLE OVERLAP
WITH S e U0 plgron 4
IS0 6708) sou SOP _ lsoP OTHER{  DOU DOP
&) ol o3l | yNPACKED] F;X(B:BKEEF; PACKED |UNPACKED gggi‘g‘s DOF’PF’A%iSESgRE-
(ISO6T08 | pliseanad | (o | oliseenad | pliggenad | (0 | PREEED
39N (59 T Jeams LS| o9 2o . I Cat s
QI emf L’ ‘fg’ )/" ? QIN V9 L’ @bsé 6)'.«.'3 °M}J b
ousS oy 0 0usS o 005 33
DN s s s s s s SIS
6 4000 3000 3500 4500 - - -
8 4000 3000 3500 3000 - - -
10 4000 3000 3500 2600 - - -
12 4000 3000 3500 2200 10000 8000 | 11000
15 4000 3000 3500 1800 9400 7500 | 11000
20 4000 3000 3500 2600 9000 7200 | 10500
25 4000 3000 3500 1600 8700 6900 | 10500
32 4000 3000 3500 1200 8300 6600 | 9700
40 4000 3000 3500 1800 8100 6400 | 9300
50 4000 3000 3500 1000 7800 6200|9000
65 4000 3000 3500 1500 7500 6000 | 8700
80 4000 3000 3500 1500 7300 5800 | 8400
100 4000 3000 3500 900 7100 5600 | 8100
125 4000 3000 3500 700 6900 5400 | 7800
150 4000 3000 3500 500 6700 5300 | 7500
200 4000 3000 3500 A 6400 5100 | 7200
250 4000 3000 3500 A 6200 4900 | 7000
300 4000 3000 3500 A 6000 4800 | 6800
350 - 3000 3500 A 5900 4700|6600
400 - 3000 3500 A 5800 4600 | 6500
450 - 3000 3500 A 5700 4550 | 6350
500 - 3000 3500 A 5600 4500 | 6200
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NOTE 1 C/S: carbon steel as defined in
54.1.1

NOTE 2 S/S: stainless steel as defined in
54.1.1

NOTE 3 A: refer to manufacturer

Based on table 3 of ISO 15465:2004

5.4.1.5 Temperature

54.15.1 Maximum
temperature.

allowable  working

The maximum allowable working temperature of
a stripwound metal hose assembly shall be the
maximum allowable working temperature of the
assembly component with the lowest temperature
resistance; such assembly components may be:

- Hose and end fitting;

- Protection;

- Packing;

- Assembly method
Example: the maximum allowable working

temperature may depend on the basic packing
material such as:

- Rubber packing up to = 60°C
- Copper packing up to =~ 600°C

0 4S gyeb 4y oS oY C/S

[§ W)

Y Gaslol

Gl 00l iy a5 V=) -F-0

) 04 (sysb a5 K3 VB SIS Y 5900k

S -

sl 003 iy a5 V-1 -F-0)

el dnxleoaijle A ¥ g 9l0L

ISO 15465:2004 1Y Jsaz Lulul,s

Lo O-Y-F-0
Wiy jlmo HI5 slod V-B-1-F-0

bl (58 gy Seled dasgarme ainion jlxe )57 sloo
@hls a5 Seled acgeme cj> aia jlxe I led
acgerme ozl iz aBl Canl ples Cuglin p yieS
sl ) 0)lse wlsi o

of il eVl y Sals -

oS cliblne -

oSy -

degeme (595 Jlpw B9y -
owbol olae (o Wilgh oo aipinn jlxe IS (sles : Jlie

MLJ ).:) o)lyo )»Ja.) od.;...s/.;

o a0 80 Lo b SowY oanS,, -
% gamandas b)o?u,mbwowf -

6 7 10
k I — — ]
Y 1
1 - T [
| b -
A S
08
0,7 | T, \ T\\ | ! |
el 2 L N ‘
! T — 4 s
oL N AN ' L
o ! |E NN ' |
03 : |'|[ | \ I\_,——3! .__l
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o I
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Fig 6 - TEMPERATURE DE-RATING FACTORS AND UPPER TEMPERATURE LIMITATIONS
AND END FITTING ATTACHMENT METHODS AND ASSEMBLY METHODS

0055 slgw s W9y 9 (2Ll ouiss cax Jlail s gy g YL sloo sy dguxo g oo (e dlS ol o —F S5
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Key
X maximum allowable service temperature °C
g 4250 oy aldin e )5 gleo X
Y temperature de-rating factor
Lo Gy 2ol o yo Y
1 bronze
& o -
2 carbon steel
ECINER
3 austenitic stainless steel

S 5 K5 Y8 Y
4 temperature limit for galvanized steel
oads 39l (59, 3Y 8 (sl p Lo 9> -F
5 end fitting attachment limitations
el suisS i L] Sy gazs -0

o3lg wuls
7 silver brazing
o,k hers )3 -V
8 brazing
Oz 95 A
9 welding of carbon steel hose and fittings
oasS cax g Slos S Y8 o, -1
10 welding of stainless steel hose and fittings
boais chz g Sibed 03 55 9Yg8 (g, lg> -V
11 mechanical fittings
Sl a4y SlSe 50 s bbronsS i Jlasl =) )
12 rubber packing

6 solder
rv:.’?d _?
Note 1:
The curve for galvanized steel is the same as one
for unalloyed steel (carbon steel). The

temperature limit is 230°C.

Note 2:

Typical limitations of packing and fitting
attachment methods are shown in the figure.

The maximum permissible pressure of the hose
assembly at any temperature shall be the lowest
value of the pressure at 20°C of each component
multiplied by its appropriate de-rating factor.

For more detailed information on temperature de-
rating factors See ISO 10380.

5.4.1.5.2 Maximum allowable working pressure
at elevated temperature Fig 6 gives guidance on
the effect of temperature on materials and
assembly methods.

5.4.1.6 Pressure (for type DOP hose only)

5.4.1.6.1 Burst pressure

When tested in accordance with clause 7.4 of ISO
15465:2004, the burst pressure shall not be less
than three times the maximum allowable pressure
given in Table 38.
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5.4.1.6.2 Maximum allowable pressure.

When tested in accordance with clause 7.1 of ISO
15465:2004, the hose and hose assembly shall not
leak (see Table 38).

5.4.1.7 Assembly
5.4.1.7.1 Mechanical fittings
Mechanical fitting may be either packed or
unpacked.
a) Packed fittings

Packed fittings shall be leak proof screwed
onto the hose, packed and locked.

b) Unpacked fittings

Unpacked fittings shall be screwed onto the
hose and locked.

5.4.1.7.2 Plain fittings

Plain fittings shall be attached to the hose by one
of the following methods:

- soft soldering

- brazing

- welding

- swaging

- adhesive bonding
The upper temperature limit of these methods is
indicated in Fig 6.
5.4.1.8 Designation

Stripwound metal hose and hose assemblies in
accordance with this IPS standard shall be
designated by:

a) Reference to IPS-M-GN-360
b) Hose type

c) Strip material

d) Nominal size, DN

e) Maximum allowable pressure (for type
DOP only)

f) Maximum allowable pressure (for SOP and
DOP)

Example 1: A single overlap carbon steel hose,
unpacked, nominal size DN 40, is designated as
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follows:
IPS-M-GN-360-SOU-C/S-DN 40

Example 2: A double overlap stainless steel
hose, pressure packed, nominal size 40 maximum
allowable pressure of (3.1 MPa) and maximum
temperature 60°C, is designated as follows:

IPS-M-GN-360-DOP-S/S-DN 40-3.1 MPa-60°C

5.4.1.9 Type tests and production tests

Tensile strength test, crush strength test, bend
test, pressure test (for type DOP hose) and
production tests shall be carried out in accordance
with clauses 7 and 8 of ISO 15465:2004.

6. TESTS

Tests shall be made at the manufacturer’s work.

maintain
records to
specified

The  supplier/manufacturer  shall
appropriate inspection and test
substantiate ~ conformance  with
requirements.

Test and calibration records shall be legible and
relevant to product involved.
Supplier/Manufacturer shall submit to purchaser
the test and calibration records (in ..... copies) on
completion of tests.

7. DOCUMENTS

7.1 At Quotation Stage

Documents to be submitted by manufacturer /
supplier shall give the following as complete:

- Report of experience;

- drawings and documents which define the
technical data of required commodity(ies);

- list of tests and calibrations which may be
made on his work;

- complaint and compensation policies;

- declaration of any certificate from any
impartial laboratory "if any".

7.2 At Ordering Stage
- A copy of test certificate;

- Quality assurance certificate.

Note: All documents shall be in English/Farsi
language.
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8. CONFLICTING REQUIREMENTS

In case of conflict between documents relating to
the inquiry or purchase order following priority
of documents shall apply:

- First Priority Purchase order (including
attachments) and variations thereon,

- Second Priority Data-Requisition sheets
and drawings,

- Third Priority This Standard.

9. PACKING

9.1 Hoses shall be packaged in a way to avoid
damage in transit.

9.2 Packages shall display the quantity of
commodities and trade mark (identification mark)
of manufacturer.

9.3 Packages shall have the Company name and
full address of Company.

10. INSURANCE

The insurance shall be carried out exactly as
Company purchase order.

11. SHIPMENT

11.1 The greatest care must be taken to ensure
that shipping and associated documents with
exact description for customs release are
accompanied with the shipment.
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Name of the required commodity

Bore diameter...........c.cocoeeeieeiieennnenn,
Nominal size (for metal hoses).........

Required quantity ..........cccceeeveeeennnns

APPENDICES
APPENDIX A
HOSE DATA SHEET

GOV T ittt e e e

Material reinforcement ..........ooviiniiiiiii e

Type of service:

- General Service.

- Irregular heavy service (with shock loads).

- For use with gaseous media.

- For use with media which at working pressure change into the gaseous state.

- For use with steam.

- Details of any other types of services.

Hoses with couplings shall be electrically bonded between coupling O yes

O NO
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