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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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The committee responsible for this document is ISO/TC 188, Small ¢raft.
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ition cancels and replaces the second edition (ISO.8469:2006), which has been techrlically
hly concerning test liquids in 5.2 to cover hoses™long-term resistance to petrol fuel mixed

as well as diesel fuel mixed with Fatty Acid Methyl Esters (FAME).
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INTE

RNATIONAL STANDARD

ISO 8469:2013(E)

Small craft — Non-fire-resistant fuel hoses

1 Scope

This International Standard specifies general requirements and physical tests for non-fire-resistant
hoses for conveying petrol or petrol blended with ethanol and diesel fuel or diesel fuel blended with
FAME, designed for a working pressure not exceeding 0,34 MPa for hoses with inner diameter up to and

inclu 'll’lg 10 mm and U,25 MFa Tor hoses up to 65 mm inner diameter 1n crait oI hull length
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ies to hoses for small craft with permanently installed fuel systems.

fications for fire-resistant hoses are given in ISO 7840[1]. Specifications forpermane
ystems are given in ISO 10088I2].

ormative references

bllowing documents, in whole or in part, are normatively feferenced in this docuq

nces, the latest edition of the referenced document (ingluding any amendments) app
1973, Preferred numbers — Series of preferred numpers

B07, Rubber and plastics hoses — Hose sizes, minimium and maximum inside diameters, a
-to-length hoses

102, Rubber and plastics hoses and hose.assemblies — Hydrostatic testing

B17:2011, Rubber, vulcanized or therfuoplastic — Determination of the effect of liquids
P33:2006, Rubber and plastics hoses and hose assemblies — Determination of resistancg
826:2006, Rubber and plastics hoses — Assessment of ozone resistance under static con

214:2008+Amd.1:2009, Automotive fuels — Fatty acid methyl esters (FAME) for dief
rements and test methods
eneral requirements

complying with this International Standard shall present a smooth inner surface fre
defects and chemical contaminants.

up to 24 m.

htly installed

nent and are
For undated
ies.
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b to vacuum
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el engines —

e from pores,
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Clause 5. They shall be marked according to Clause 6.

4 Hose inner diameter

Table 1 gives some of the inner diameters based on series R 10 of ISO 3:1973. Tolerances shall

conform to ISO 1307.
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Table 1 — Inner diameters and tolerances

Dimensions in millimetres

Inner diameter, d Tolerance
3,2
4 +0,5
5
6,3
7
o
9,5
10 +0,75
12,5
16
19
20
25
31,5 +1,25
38
40
50 *1,5
63

5 Physical tests on finished hose

5.1 Genenal

New sampleg shall be used for each ofthe tests below.

5.2 Testliquids
a) Petrol:
1) by vplume 100/% liquid 2 specified in ISO 1817:2011, Table A.2;
AND

2) a mixture of by volume 90 % of liquid Z specified in ISO 1817:20171, Table A.2 and 10 % by
volume of ethanol.

b) Diesel:

1) a mixture of by volume 90 % liquid F specified in ISO 1817:2011 and 10 % by volume of Fatty
Acid Methyl Esters (FAME), specified in EN 14214:2008+Amd.1:2009.

5.3 Bursting pressure

For each test liquids as specified in 5.2, fill three hoses or sample lengths from the hoses and store them
for 40 days in air at a temperature of 40 °C £ 2 °C.

2 © IS0 2013 - All rights reserved
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Empty the liquid out and fill the hoses or sample lengths with cold water; subject them to hydrostatic
pressure as specified in ISO 1402.

The bursting pressure shall be at least 1,4 MPa for hoses with an inner diameter of 10 mm or less and
1,00 MPa for hoses with an inner diameter of more than 10 mm.

5.4

Vacuum collapse test

Carry out the testin accordance with ISO 7233:2006, method A, using the test conditions specified in Table 2.

The t

Table 2 — Pressure conditions for the vacuum collapse test

Inner diameter, d Vacuum
mm kPa
d<10 80
10<d <25 35
d>25 No test required

spherfe shall pass freely through the hose while under vacuum.

5.5

Volume change in test liquids

Deterjmine the change in volume of the hose (tube and coyer) by the procedure specified in

Complletely submerge the test pieces in test liquids.as'specified in 5.2 at a temperature of
for 4() days.

If the

hose is made of a homogeneous compound (with or without reinforcement), the s

not exceed 35 % by volume as measured by-displacement in water. For hose with an inner
resistant material and a cover of another-material mainly intended for weather and ozon
the increase in volume shall not exceed-35 % for the tube and 120 % for the cover.

5.6

Detern
samp
atem

Ther

NOTE

5.7

Mass reduction of test hose

e lengths from the hoses with test liquids, as specified in 5.2, and store them for 40
perature of 40,2C# 2 °C.

bduction imymass of the inner layer shall not exceed 8 % of the initial mass of the test

A Teduction in mass of 8 % corresponds to a decrease in volume of approximately 10 %

bst duration shall be 60 s and the diameter of the sphere 0,8 d{inner diameter of the hose). The

[SO 1817.
40°C+x2°C
welling shall

layer of fuel-
e resistance,

mine the reduction.ih mass of the hose by the procedure specified in ISO 1817. Fill three hoses or

days in air at

pieces.

Effect of ozone

The hose shall be tested in accordance with ISO 7326:2006, method 1. The sample shall show no visible
cracks at x7 magnification.

5.8

Fuel permeation

The permeation rate for the hoses shall be determined according to the method specified in Annex A or
an equivalent test method. The hoses shall be classified in the following way and marked in accordance
with Clause 6:

Type

1: hoses with a permeation rate of 100 g/mZ or less per 24 h;

Type 2: hoses with a permeation rate of over 100 g/mZ per 24 h, up to and including 300 g/m2 per 24 h.
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5.9 Cold flex test

For straight hoses of 19 mm inner diameter and smaller, condition three hose samples for 5 h at an
ambient temperature of =20 °C + 2 °C. Flex in the cold chamber through 180° from the centreline to a
diameter of 10 times the maximum outside diameter of the hose. The flexing shall take place within 4 s

and the hose

shall not fracture or show any cracks, checks or breaks in the tube or cover.

For straight hoses larger than 19 mm inner diameter and all pre-formed hoses, prepare three samples
(100 = 5) mm x (6 = 1) mm from the whole hose wall and condition them for 5 h at a temperature of
-20°C £ 2 °Cin an unrestrained loop, position between two jaws 50 mm wide and 64 mm apart. While
in the cold chamber, bring the jaws together rapidly until they are 25 mm apart. The samples shall not

fracture or s

5.10 Abras
wire reinf

Hose sample
be qualified |

Three identi

how anv cracks checks or breaks
J 4

ion test — 38 mm inner diameter and larger fuel fill hose with embedded
rcement

5 of 38 mm inner diameter shall be selected for the test. Larger inner diameter hose si
y the test shall not have a cover thickness or construction less than those of the test saj

ral 38 mm inner diameter hose samples shall be tested. Condition hose samples for a

24 h at a temjperature of 23 °C £ 2 °C and 50 % * 5 % relative humidity. The‘test hose shall be ma

(core-) supp(q
moving abra
axis of the hg
will cycle ba

45N15N.0([1

and forth m
helical wire |

5.11 Dry h

After heat ag
not have are
than 50 % of

5.12 Oil re

After 70 h im
taken from t
40 % or avo
taken from t

5.13 Adhes

rted and rotate at a constant speed of 80 rev/min * 2 rev/minsSubject the hose to a lat|

se. The abrasive surface shall be (25 + 5) mm x (75 + 5} mm affixed to a hard surface
'k and forth 75 mm + 5 mm in each direction while I6aded with a constant normal fo
e test cycle shall equal one 360° rotation of the.outside diameter of the hose and ong
vement of the abrasive surface. After 1 000 gycles, the three test samples shall ha
einforcement exposed at the point of contagtwith the abrasive surface.

bat resistance test

eing for 70 h at a temperature of 100 °C * 2 °C, samples taken from the cover materia
duction in tensile strength of moreé than 20 % or a reduction in elongation at break of]
the original values of the unheated samples.

pistance test

mersion in ISO 18172011 reference oil number 3 at a temperature of 100 °C + 2 °C, sa
he cover shallknot have a reduction of tensile strength or elongation at break exce
umetric change outside the range of -5 % to +25 % of the pre-immersion values. Sa
ne cover material shall not have a volumetric change outside the range of 0 % to +10(

ion test

zes to
nples.

least
ndrel-
erally

Kive surface, i.e. 80 grit aluminium oxide (Alp03) emery{cloth, parallel to the longitydinal

Wwhich
rce of
t back
ve no

shall
more

mples

eding

mples
%.

The force re

Uired To separate a 25 mm width sample of bonded adjacent tayers, Such as the tut

e and

cover of hose material, by tensile force on partially separated layers applied in opposite directions, at
23 °C % 2 °C, shall be not less than 27 N.

6 Marking

To comply with this International Standard, a hose shall be marked atleastevery 0,3 m with the following:

the name or trade mark of the manufacturer;
the last two figures of the year of manufacture;

the inner diameter, in millimetres;
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“ISO 8469 - B1” or “ISO 8469 - B2”.
— E10/B10 compatible
NOTE1 “B” is used to designate a non-fire-resistant type of fuel hose; “1” designates a fuel hose with a fuel
permeation rate of 100 g/m?2 per 24 h or less; “2” designates a fuel hose with a permeation rate of 300 g/m?2 or

less per 24 h.

NOTE2  “E10”is used to designate a fuel hose resistant to petrol blended with 10 % ethanol and “B10” is used
to designate a fuel hose resistant to diesel blended with 10 % FAME.

The marking shall be in letters and figures at least 3 mm high and shall withstand washing with
ordingry-detergents-

Additjonal information may be included in the marking.

© IS0 2013 - All rights reserved 5
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Fuel permeation test (or equivalent test method)

iple

Pieces of the

at a temperafture of 40 °C = 2 °C. Then the test pieces are filled with test liquid and the liquid I

permeation
peak has bee
A.2 Samp

Three sampl

A.3 Equiy
The test equ

A well-ventil
for the testin

The glass pij

hose to be tested shall be filled with test fuel for 40 days before the test begins and§
luring time periods of 24 h is determined by weighing for 15 consecutive days or
n established.
ling

e lengths of the hose shall be tested simultaneously. They shall be' 300 mm + 3 mm lo

ment

pment shall be as shown in Figure A.1.

ated, draught-free test chamber, at a controlled temperature of 23 °C + 2 °C, shall be
g.

es shown in Figure A.1 shall have a tight fit to the inner diameter of the tested hos

pipe in the lo
the upper pij
by permeatic

A.4 Test

Fill the samp
days in air at

Empty the li
lengths and
upper end o

Weigh the aj
standard lab|

wer end of the hose shall be impermeably tight in its lower end. The plug in the upper
pe shall have a capillary canal thatiminimizes ventilation but allows air to replace fu
n during the test.

rocedure

le lengths of hose with'test liquid C as specified in ISO 1817:2011 and store them for
standard laboratory temperature (23 °C + 2 °C).

Huid out and.asSemble test hoses and glass pipes as shown in Figure A.1. Fill the s
pipes with.test liquid C as specified in ISO 1817:2011 up to alevel 70 mm + 5 mm abo
the hose, Fit the plug with the capillary pipe.

sembly with
D13

an accuracy of 0,01 g. Store the assembly in a vertical position for 2

tored
bst by
ntil a

used

p. The
bnd of
b] lost

seven

hmple
Ve the

1 h at

Empty the liquid out. Repeat the 24 h permeation test 15 times or until a maximum permeation has
been established.

Calculate the average value of the three highest mass-loss values recorded. Calculate the permeation
rate in g/m2/24 h based on this average mass loss, the inner diameter of the hose and the effective

length of the

hose between the inner ends of the glass pipes.
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Dimensions in millimetres
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1 capillary pipe

2 glasstube

3 suspension device

4  testliquid

5 hose clamp, if necessary
6  testsample

7  effective length
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Figure A.1 — Test set-up
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