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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Added type tests clause.

Added Annex A — Test frequency.

Added Annex B — Production tests.
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ISO 6808:2014(E)

Introduction

This International Standard has been prepared to provide minimum acceptable requirements for
the satisfactory performance of polymer-reinforced thermoplastics hoses for suction and discharge
applications, conveying kerosene, heating oil, diesel fuel, and lubricating oils. These hoses are neither
suitable for conveying automotive or aviation fuel nor suitable for metered delivery of any liquid.

The list of hose sizes given in Tables 1 and 2 is not intended to be restrictive and will not preclude the
manufacture of sizes outside the preferred-number range (the basis of the tables) and which might be
the subject of individual national standards.

© IS0 2014 - All rights reserved v
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INTERNATIONAL STANDARD ISO 6808:2014(E)

Plastics hoses and hose assemblies for suction and low-
pressure discharge of petroleum liquids — Specification

WARNING — Persons using this International Standard should be familiar with normal laboratory
practice. This International Standard does not purport to address all of the safety problems, if
any, associated with its use. It is the responsibility of the user to establish appropriate safety and
health practices and to ensure compliance with any national regulatory conditions.

1 Sicope

This [International Standard specifies the requirements for two types .0f)polymer-reinforced
thernmpoplastics hose and hose assembly for suction and discharge applicationigywith kerogene, heating
oil, diesel fuel, and lubricating oils in the temperature range -10 °C to +45 °C.

NOTE The hoses can be stored in a static condition at -30 °C to +65 °C without damage by climaltic conditions.

2 Normative references

The fpllowing documents, in whole or in part, are normatively referenced in this docurpent and are
indispensable for its application. For dated references, only the edition cited applies. [For undated
refergnces, the latest edition of the referenced document-including any amendments) applies.

[SO 176:2005, Plastics — Determination of loss of plasticizers — Activated carbon method
[SO 188, Rubber, vulcanized or thermoplastic -=Accelerated ageing and heat resistance tests
ISO 5R7-3, Plastics — Determination of tensile properties — Part 3: Test conditions for films qnd sheets

ISO 8p8, Plastics and ebonite — Determination of indentation hardness by means of a durgmeter (Shore
hardness)

ISO 1807, Rubber and plasticshases — Hose sizes, minimum and maximum inside diameters, apd tolerances
on cut-to-length hoses

[SO 1402, Rubber and plgstics hoses and hose assemblies — Hydrostatic testing
ISO 1817, Rubber, vilcanized or thermoplastic — Determination of the effect of liquids
ISO 7233, Rubber and plastics hoses and hose assemblies — Determination of resistance to vdacuum

ISO 7Y51,'Rubber and plastics hoses and hose assemblies — Ratios of proof and burst pressurg to maximum
working-pressure

ISO 8031, Rubber and plastics hoses and hose assemblies — Determination of electrical resistance and
conductivity

[SO 8330, Rubber and plastics hoses and hose assemblies — Vocabulary

ISO 10619-1, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness — Part 1:
Bending tests at ambient temperature

ISO 10619-2:2011, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness —
Part 2: Bending tests at sub-ambient temperatures

[SO 23529, Rubber — General procedures for preparing and conditioning test pieces for physical test methods

© ISO 2014 - All rights reserved 1
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and definitions

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

4 Classification — Hose types

Two types of hose are specified, differentiated by the maximum working pressure as follows:

— Type 1: for light service, having a maximum working pressure of 0,3 MPa (3 bar) at 23 °C+ 2 °C and
0,07 MPa (0,7 bar) at 45 °C £ 2 °C;

— Type 2:f]
size 25 4
maximu

5 Constr

The hoses s
properties. |
polymeric m
wall shall be
the hose to b
construction
incorporated
Refer to 9.3 f

The method
shall be carr

6 Dimen

6.1 Diamg¢

The hose siz
Tables 1 and

m working pressure of 0,15 MPa (1,5 bar) at 45 °C + 2 °C.
iction and materials — Requirements

‘lexible thermoplastics materials shall be supported inside the“material by a hd
aterial of a similar molecular structure. The reinforcing and ‘flexible components
fused and free from visible cracks, porosity, foreign inclusions, or other defects c4
e unserviceable. Hose assemblies shall be electrically bofided between couplings. The
shall include at least two flexible metallic bonding wit€s (with or without a metallic
in the hose between the cover and the lining and shall be bonded to the metal couf
pr testing and requirements for electrical bonding,

pf ensuring initial electrical continuity shall bé'the responsibility of the manufacturg
ed out to the satisfaction of the user.

sions and tolerances

pter

e and the internal diaméter’and tolerances shall be in accordance with the values giy
2, which are in accorndance with ISO 1307.

TableZl — Diameters and tolerances (Type 1 hoses)

ougl hose

pT NoTMal SErvice, liavmg da maximum WOI‘Elng pressure 0f 0,55 MPa ( 5,5 Eiarl thr :I;

nd 0,4 MPa (4 bar) above hose size 25 through hose size 50 at 23 °C = 2 °C. All sizeshave a

hall be as uniform as commercially practicable in colour, opacity;”and other phjysical

lix of
bf the
using
b hose
helix)
lings.

r and

yen in

Hosé size Inside diameter Tolerance
mm mm
12,5 12,5 +0,75
16 16 +0,75
19 19 +0,75
25 25 +1,25
31,5 31,5 +1,25
38 38 +1,25
>0 50 +1,5
63 63 +2
80 30 +2
100 100 2
125 125 2

NOTE

For smaller or larger diameters, it is recommended that values be chosen from ISO 1307.

© ISO 2014 - All rights reserved
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Table 2 — Diameters and tolerances (Type 2 hoses)

Hose size Inside diameter Tolerance
mm mm
12,5 12,5 +0,75
16 16 +0,75
19 19 +0,75
25 25 +1,25
31,5 31,5 +1,25
3% 38 +125
>0 50 +1,5
NOTE For smaller or larger diameters, it is recommended that values be chosen frompISO 1307.

6.2 [Length

The tplerances on cut lengths of hose shall be as given in Table 3.

Table 3 — Tolerances on cut lengths

. Tolerance'on cut length
Hose size o
0
Up to and including 38 +1
Over 38 2

7 Bhysical properties of finished hoses

7.1 |Hydrostatic requirements dt standard laboratory temperature

Wher] tested at standard laboratesy temperature as specified in ISO 23529 by the method specified in
[SO 1402, the hose shall meetthe’requirements given in Table 4.

Wher examined at proof pressure (i.e. 50 % of minimum burst pressure), the hose shall show no evidence
of leakage, cracking, abrupt distortion, or electrical continuity damage.

Table 4 — Hydrostatic requirements at standard temperature

Maximum working pressure Minimum burst|pressure
Hose size MPa (bar) MPa (bar)
Type 1 Type 2 Type 12 Type 2b
Up to and including 25 0,3 (3) 0,55 (5,5) 1,2 (12) 2,8 (28)
From 31,5 up to and including 50 0,3 (3) 0,4 (4) 1,2 (12) 2 (20)
From 63 up to and including 125 0,3 (3) — 1,2 (12) —

a  The burstratio for Type 1 is 4:1 (in accordance with ISO 7751).

b The burst ratio for Type 2 is 5:1 (rounded to whole numbers).

7.2 Hydrostatic requirements at 45 °C

When tested at 45 °C + 2 °C by the method specified in ISO 1402, the hose shall meet the requirements
given in Table 5.

© ISO 2014 - All rights reserved 3
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Table 5 — Hydrostatic requirements at 45 °C (all hose sizes)

Maximum working pressure Minimum burst pressure
MPa (bar) MPa (bar)
Type 1 Type 2 Type 12 Type 2P
0,07 (0,7) 0,15 (1,5) 0,3(3) 0,8(8)

a

The burst ratio for Type 1 is 4:1 (in accordance with ISO 7751).
b

The burst ratio for Type 2 is 5:1 (rounded to whole numbers).

7.3 Chan

When tested|
shall not cha

NOTE Elg

7.4 Suctid

When tested
an internal p
(-0,800 bar)
one diametel

In the event
and a furthel

7.5 Reinforcement fracture

7.5.1 Whe

size extensior[l

reinforceme

7.5.2 Whe

70°C+1°C
piece given i
cracking.

L] h | P | Vdasl o} 1 Y
e T rengtir(Type 2 O111y)

at23°C=*2°Cand 45 °C 2 °C by the method specified in ISO 1402, the length(f th¢
hge by more than 15 %.

ctrical continuity is also tested at this time (see 7.8).

n resistance

at23°C+2°Cand 45 °C £ 2 °Cin accordance with the method specified in SO 7233,

for Type 2, the hose shall not fail due to collapse or fracture at any point that is morg
" distance from the coupling.

pf failure closer than one diameter distance to thé’coupling, the test shall be disreg
test piece shall be tested.

1 tested in accordance with the method specified in Annex C, extended over the approp
block given in Table 6 for 4 mafoer a type test, or 336 h + 2 h for a control test, the |
t shall be capable of reverse bending without cracking.

n the hose is tested, after immersion in IRM 903 oil as defined in ISO 1817 for (72 _g

in accordance with-the method specified in Annex C, over the appropriate-size exte
h Table 6 for 336-h; the helical reinforcement shall be capable of reverse bending w

» hose

using

ressure (less than atmospheric pressure) of —-65 kPa (-0,650. bar) for Type 1 and -80 kPa
e than

hrded

riate-

1elical

h at

~—

nsion
thout
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Table 6 — Width of extension block used for reinforcement fracture test

7.6

Wher
Cofs

7.7

7.7.1
condi

the h¢se shall not crack.

7.7.2

specif

7.8

Durin
piece

8 P

Hose size Block width, W
mm
12,5 10
16 12
19 16
25 19
31,5 23
38 27
50 31
63 34
80 38
100 44
125 49

Minimum bend test

tested inaccordance with ISO 10619-1 at 23 °C+ 2 °Cand%45 °C + 2 °C, using a diamete|
x times the inside diameter, the hose shall not crack.

Cold bend test
When tested at —=10 °C + 2 °C in accordance with method B of ISO 10619-2:2011,

tioned for 5 h at that temperature and using a diameter of curvature of 20 times the ins

When tested as in 7.7.1, but after immersion at 70 °C + 1 °C in IRM 903 oil for
ied in ISO 1817, the hose §hall not crack.

Electrical continmijty

g and after the hydrostatic tests described in 7.1, 7.2, and 7.3, the electrical continuit
shall be maintained from end to end of the hose.

hysical properties of the flexible thermoplastics material

of curvature

having been
ide diameter,

0

72 9

p—

)has

i of each test

8.1

Lossinmasson heating

When tested in accordance with method B of ISO 176:2005, the flexible thermoplastics material used in
the construction shall not have a loss in mass greater than 4 %.

8.2

Tensile strength and elongation at break

When determined in accordance with ISO 527-3, the minimum tensile strength and elongation at break
of the flexible thermoplastics material used in the construction shall be as given in Table 7.

© IS0 2014 - All rights reserved
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Table 7 — Tensile strength and elongation at break

Tensile strength Elongation at break
MPa %
7 200

8.3 Fuel resistance

When determined in accordance with ISO 1817, after immersion in Liquid B for (48 +§) h at standard

laboratory temperature as specified in ISO 23529, the changes in the values of the properties of the
flexible thernoplastics material used in the construction from the values for the un-immersed mgterial
shall not exc¢ed those given in Table 8.

Table 8 — Fuel resistance

Property Limit
Change in tensile strength, -30
% of original value max.
Change in elongation at break, -30
% of original value max.
Change in volume, % -5 to.+25

8.4 Oil resistance

When determined in accordance with ISO 1817 aftexdmmersion in IRM 903 oil for (72 _(2) h at

70 °C £ 1 °C,|the changes in the values of the properties of the flexible thermoplastics material used in
the construcfion from the values for the un-immetsed material shall not exceed those given in Table 9.

Table 9"— 0Oil resistance

Rroperty Limit
Change in tensile strength, -40
% of original value max.
Chdnge in elongation at break, -40
% of original value max.
Change in volume, % -5to +25

8.5 Resistaneeto accelerated ageing

S tmneifiad 1 1CN 100 £ A ot o b nratien AL 100 OC 4+ 20C +thao changac 1 tha o alues

After ageinglasSpeeifiedin1S0-188-for 3-data-temperature-of100 2-°C-the-changesinthe

of the properties of the flexible thermoplastics material used in the construction from the values for
the un-aged material shall not exceed those given in Table 10 when determined in accordance with
[SO 527-3 and ISO 868.

6 © ISO 2014 - All rights reserved
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Table 10 — Change in properties on ageing

Property Limit
Change in tensile strength, -20
% of original value max.
Change in elongation at break, -50
% of original value max.
Change in hardness +10
(degrees Shore A) max.

9 H

9.1

The

9.2

Hose
the te

[ose assemblies

Couplings and method of attachment

The lci[mensions of couplings shall be compatible with the dimensions of the hose.

ethod of attachment of the couplings shall be such that the hose agsembly complies ¥

Test for security of coupling

hssemblies shall withstand, without leakage or movement/of the coupling with resped
st described in Annex D.

Couplings shall withstand a pressure equal to the minimuitn burst pressure withoutleakage

Ther¢

9.3

Therd

shall be no visible slits or other damage to the‘hose lining.

Electrical bonding

shall be electrical continuity threughout the hose assembly and it shall be electri

(Grade M). The hose construction shall include at least two flexible metallic bonding w

withd
to the

Whern
meas

9.4

Whern
resist

ut a metallic helix) incorporated in the hose between the cover and the lining and sh3
metal couplings.

tested in accordance with ISO 8031, the hose assembly shall show an electric3
ired between couplings, of less than 102 Q.

Electrical wall resistance

tested injaccordance with ISO 8031, the wall resistance of the hose shall show
ance ofless than 108 Q.

vith 9.2.

t to the hose,

br distortion.

cally bonded
res (with or
11 be bonded

| resistance,

an electrical

10 F

£ 42
ITYUCIILY Ul Lo lIlg

The minimum frequency of testing shall conform to the schedule given in Annex A.

Type tests are those tests carried out in order to verify that the hose meets all requirements of this
International Standard.

Routine tests are those tests carried out on each length of finished hose.

Production tests are those tests carried out per batch. See schedule given in Annex B for guidance only.

© IS0 2014 - All rights reserved
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11 Type tests

Type testing is carried out in order to confirm that all the materials, construction, and test requirements
of this International Standard have been met by the method of manufacture and hose design.

Type testing shall be repeated at a maximum of every five years or whenever a change in the method of
manufacture or materials occurs.

Type testing shall be performed forall sizes, classes, and types exceptthose of same size and construction.

12 Marking

12.1 Hoses

Each length
cover, with a

a) theman
b) the num
c) thehose
d) the hose
e) the max
f)

g) the quar
EXAMPLE

pf hose shall be legibly and durably marked, at intervals of not more than 2.1 on the|outer

L least the following information:

ifacturer’s name or identification, e.g. XXX;

ber and year of publication of this International Standard (i.e. ISO,6808:2014);

type, e.g. 2;

size, e.g. 25;

mum working pressure, in MPa and/or bar including units, e.g. 0,55 MPa (5,5 bar);

the symlpol for electrical conductivity, M;

ter and year of manufacture e.g. 2Q-1X.

XXX/ISO 6808:2014/Type 2/25/0,55 MPa (5,5 bar)/M/2Q-1X

12.2 Hose assemblies

Couplings sh|

a)
b)

the nam

the quar]

pll be permanently marked'with the following information:

b or identification of the-assembler;

ter and year of assembly.
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Annex A
(normative)

Test frequency

Table A.1 gives the frequency of testing for type tests and routine tests. (See Clauses 6 through 10 for
descriptions of these tests.)

Table A.1 — Frequency of testing for type tests and routine tests
Property Type test Routine, test

Thermoplastics material test
Loss of mass on heating X N/A
Tensile strength at break test X N/A
Elongation at break test X N/A
Fuel resistance test X N/A
Oil resistance test X N/A
Resistance to accelerated aging test X N/A
Hose test
Visual examination (inside and outside) X X
Measurement of inside diameter X
Prooftest X X
Burst test at standard laboratory temperature X N/A
Bursttestat 55°C+ 2 °C X N/A
Change in length test{Type 2 only) X X
Suction resistande test X N/A
Reinforcementfracture test X N/A
Minimuntbend test X N/A
Coldbend test X N/A
Goupling security test X N/A
Electrical bonding test X N/A
NOTE X =testcarried out, N/A = not applicable.

© ISO 2014 - All rights reserved 9
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(informative)

Annex B

Production tests

Table B.1 gives the suggested frequency for production tests (see Clause10), to be carried out per batch

or per 10 batches as indicated in this table.

A batch is defined as 3 000 m of hose.
Table B.1 — Recommended test frequency
Property Production test
Per batch | Per 10(batches

Thermoplastics material test
Loss of mass on heating N/A N/A
Tensile strength at break test N/A X
Elongation at break test N/A X
Fuel resistance test N/A X
Oil resistance test N/A X
Resistance to accelerated aging test N/A N/A
Hose test
Visual examination (inside and outside) X X
Measurement of inside diameter X X
Proof test X X
Burst test at standard laboratory temperature X X
Bursttestat 55 °C+ 2 °C N/A X
Change in length test{Type 2 only) X X
Suction resistance test N/A X
Reinforcementfracture test N/A N/A
Minimur bend test N/A X
Cold bend test N/A X
Coupling security test X X
Electrical bonding test N/A X
NOTE X =testcarried out, N/A = not applicable.

10
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ISO 6808:2014(E)

Annex C
(normative)

Reinforcement fracture test

Apparatus

Requ
sectid
C.2

The t
with

Test 1
oil as

C3

No te
labor
testin

C4

Open
given

Leavsd

Revel]
crack

Repe:

C.5

red for use as extension blocks (see Figure C.1) are lengths of hardwood or metalls
n with one cross-sectional dimension of the appropriate value given in Table 6,

Test pieces

st pieces shall contain three complete turns of reinforcement. Each-test piece shall
W clean cut along its length. Three test pieces shall be tested.

ieces shall be prepared from hose as supplied or from hose which has been immerse]
defined in [SO 1817.

Conditioning

5t shall be carried out within 24 h of manufagture. Test pieces shall be conditioned
htory temperature as specified in ISO 23529 for at least 3 h, which can be part of the

g.
Procedure

up a test piece and place it gn an extension block of the size appropriate to its non
in Table 6.

in this condition foreither 336 h or 4 mo, as appropriate (see 7.5.1).

se bend the testpiece until the outside surfaces touch, as shown in Figure C.1, and
ing of the helix:

t with the Temaining test pieces.

Testreport

F rectangular

be split open

d in IRM 903

at standard
24 h, before

ninal bore as

examine for

The testreport shall include the Tollowing information:

a) all details necessary for complete identification of each test piece;

b) whether the test piece was tested in the as-received condition or after immersion in IRM 903 oil;

c) the testtemperature;

d) the test period;

e) either the statement “no failure” or details of the position and mode of failure;

f) the date of the test.

© IS0 2014 - All rights reserved
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