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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 1SO
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-governm nnfnl' inliaison with IQ(\’ also take pnrf inthe work 1SQO collaborates r\ln:nl\/ with the International

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

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

The main tagk of technical committees is to prepare International Standards. Draft Intermational Stanflards
adopted by the technical committees are circulated to the member bodies for voting. ‘Publication g4s an
International|Standard requires approval by at least 75 % of the member bodies casting-a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of gatent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 13363 was prepared by Technical Committee ISO/TC 45, Rubber @and’ rubber products, Subcomrittee
SC 1, Hoses|(rubber and plastics).
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INTERNATIONAL STANDARD ISO 13363:2004(E)

Rubber and plastics hoses for marine-engine wet-exhaust
systems — Specification

WARNING — Persons using this International Standard should be familiar with normal laboratory

ice _This standard does not purport to address allof the annty Inrnhlr:-mQ, if any. associ

ted with its

prac
use.
ensu

1

(n

This

intengled for use in marine-engine wet-exhaust systems (where the exhaustgases are mixed with
of copling water).

The three types are:

— 1y

The
referg
(inclu

I1SO 3

wire embedded in it;

It is the responsibility of the user to establish appropriate health and safety prac
re compliance with any national regulatory conditions.

cope

International Standard specifies requirements for three types and two-classes of hose. T

pe 1: a softwall hose, made of oil-resistant material, with.a’ synthetic-fabric reinforcement;

pe 2: a hardwall hose, made of oil-resistant material,with a synthetic-fabric reinforcement
pe 3: a hose or tube (flexible connector), made-of oil-resistant material, with or without a reir]
amage.

Wo classes are:
ass A intended for diesel engines;

ass B intended for petrol engines, and for diesel engines with a very high exhaust temperatu

ormative references
following referenced documents are indispensable for the application of this documen
bnces, only-the edition cited applies. For undated references, the latest edition of the referenc
ding any~amendments) applies.

7+ Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties

ices and to

n\e hoses are

he discharge

vith a helical

forcement or

bver, intended for use in short lengths inclecations where the connector is protected fronp mechanical

re.

t. For dated
ed document

ISO 48, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between 10 IRHD and
100 IRHD)

ISO 176:1976, Plastics — Determination of loss of plasticizers — Activated carbon method

ISO 188, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

ISO 815, Rubber, vulcanized or thermoplastic — Determination of compression set at ambient, elevated or low
temperatures

ISO 1402, Rubber and plastics hoses and hose assemblies — Hydrostatic testing

ISO 1746:1998, Rubber or plastics hoses and tubing — Bending tests
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ISO 1817, Rubber, vulcanized — Determination of the effect of liquids

ISO 4671, Rubber and plastics hoses and hose assemblies — Methods of measurement of dimensions

ISO 6945, Rubber hoses — Determination of abrasion resistance of the outer cover

ISO 7326:1991, Rubber and plastics hoses — Assessment of ozone resistance under static conditions

ISO 8033, Rubber and plastics hoses — Determination of adhesion between components

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

ISO 11758:1
colour and a

3 Terms

For the purpgses of this document, the terms and definitions given in ISO 8330 apply:;

4 Classif

Hoses shall he one of the types and classes specified in Table 1.

and definitions

cation

DO5, Rubber and plastics hoses — Exposure to a xenon arc lamp — Determination of changes in
hpearance

Table 1 — Types and classes of hose

Type Cl

S S

Description

A softwall hose, made of oil-resistant materialZwith a synthetic-fabric reinforcement. When tesfed in
accordance with Annex A, the hose shall withstand 2 min of exhaust gas at 370 °C.

A softwall hose, made of oil-resistant material, with a synthetic-fabric reinforcement. When tesfed in
accordance with Annex A, the hose shall withstand 2 min of exhaust gas at 580 °C.

A hardwall hose, made of oil-resistant material, with a synthetic-fabric reinforcement with a helical wire
embedded in it. When tested in accordance with Annex A, the hose shall withstand 2 min of exhaust
gas at 370 °C.

A hardwall hose, made-of-eil-resistant material, with a synthetic-fabric reinforcement with a helical wire
embedded in it. When'tésted in accordance with Annex A, the hose shall withstand 2 min of exhaust
gas at 580 °C.

A hose or tubgé-{flexible connector), made of oil-resistant material, with or without a reinforcemgnt or
cover, intended for use in short lengths in locations where the connector is protected from mech]:nical

damage.<When tested in accordance with Annex A, the hose or tube shall withstand 2 min of exhaust
gas at.370 °C.

A-hose or tube (flexible connector), made of oil-resistant material, with or without a reinforcemént or
cover, intended for use in short lengths in locations where the connector is protected from mechanical
damage. When tested in accordance with Annex A, the hose or tube shall withstand 2 min of exhaust
gas at 580 °C

5 Materials and construction

The hose shall consist of:

— asmooth-bore water- and heat-resistant rubber or plastics tube;

— an oil- and fuel-resistant rubber or plastics tube (oil and fuel resistance not necessary for class B hoses);

— one or more layers of synthetic-fabric reinforcement (not necessary for type 3 hoses);

— one or more helical wires embedded within the rubber or plastics material (for type 2 hoses only);

— an ozone-, heat- and abrasion-resistant rubber or plastics cover (not necessary for type 3 hoses).

© 1SO 2004 — All rights reserved
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6 Dimensions and tolerances

ISO 13363:2004(E)

When measured in accordance with ISO 4671, the internal diameter and minimum bend radius shall conform to
the values given in Table 2.

Table 2 — Bore diameters and minimum bend radii

Nominal bore Internal diameter Minimum bend radius
mm mm
Type 1, type 2 and type 3 Type 1 Type 2
32 32+1 385 200
40 40+1,5 480 P60
45 45+15 540 P85
50 50+ 1,5 600 B05
53 534+ 1,5 640 B10
57 57+ 15 685 B25
63 63+ 1,5 755 B55
76 76 £ 2 915 155
89 8942 1070 b35
102 102+ 2 1225 510
127 127 4+ 2 1525 y60

7.1

Test
cond

7.2

The 1
and 4

© IS0

hysical properties
General

tions as the lining and the cover of therhose tested.

Tensile strength and elofgation at break

longation at break netiess than the values given in Table 3.

Table 3 — Tensile strength and elongation at break

bieces for these tests shall be prepared-from sheets of the same compound and using the[same curing

haterial used for the lining and cover, when tested in accordance with ISO 37, shall have a tepsile strength

Minimum tensile strength Minimum elongation at break
MPa %
Lining 8 200
Cover 7 200

2004 — All rights reserved
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7.3 Accelerated ageing

After ageing for 70 h at a temperature of 100 °C in accordance with ISO 188, the tensile strength, elongation at
break and hardness of the lining and cover (the hardness being determined in accordance with ISO 48) shall
not vary by more than the values given in Table 4.

Table 4 — Accelerated ageing requirements

7.4 Comp

When deterfined in accordance with the procedure specified in 1SO 815, using a large test piecq

compression

7.5 Resistance to liquids (only class A hoses)

After immers
no shrinkage

gravimetric njethod specified in ISO 1817:

— for oil req

— for fuel rq

7.6 Lossi

When tested
in mass not ¢

8 Physic

8.1 Minim

When deternmined in accordance with ISO 1402, the burst pressure shall not be less than 2,5 bar.

8.2 Flexib

Property Maximum variation from initial value
Tensile strength i;‘;%
Elongation at break +30 %
Hardness flso IRHD

ession set (only rubber hoses)

set of the lining and cover shall not exceed 45 % after 24 h at 100 °C.

on in the following liquids, which are described in ISO 1817, test)pieces from the lining shall
and the increase in volume shall not exceed 100 % when<determined in accordance wif

istance: oil No. 3 at 100 °C + 1 °C for 72_9 h;
sistance: liquid No. 4 at 23°C + 1 °Cfor 72_% h,

N mass on heating (only plastics hases)

in accordance with ISO 176:1976, method B, the materials of the lining and cover shall have :
reater than 4 %.

| tests on finished hose or tubing

Lim burst pressure

lity (fortype 1 and 2 only)

, the

show
h the

h loss

When detern

hinéd in accordance with 1ISO 1746:1998, method A, using the minimum bend radius as spe

cified

in Table 2, the deformation shall not exceed 0,2 times the outside diameter of the hose.

8.3 0Ozone resistance (rubber hoses only)

The hose shall be tested in accordance with method 1 of I1ISO 7326:1991 at an ozone concentration of
50 pphm = 5 pphm at 40 °C =4 2 °C for 72 h. After exposure, the hose shall be examined under a magnification
of X2 and shall show no evidence of cracking.

8.4 Ultraviolet (UV) resistance (plastics hoses only)

The hose shall be tested in accordance with ISO 11758:1995, method A. After exposure, the hose shall be

examined un

der a magnification of X2 and shall show no evidence of cracking.

© 1SO 2004 — All rights reserved
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8.5 Adhesion

When tested in accordance with 1SO 8033, the minimum adhesion between adjacent components shall be
1,5 kN/m.

8.6 Abrasion resistance

When tested in accordance with ISO 6945, the loss in mass, after 2 000 cycles with a vertical force of 50 N on
the abrading tool, shall not exceed 1 g.

8.7 |Heat resistance

Whei tested in accordance with Annex A, at the relevant temperature given in Table 5, the hose shall withstand
the tgst without leakage that would release exhaust gas, flame or burning particles te,the atmosphere, and the
hose|shall exhibit no delamination or exposure of the reinforcement.

Table 5 — Gas flow temperature

Type Temperature
Type 1 class A hose (softwall) 370°C +20°C
Type 1 class B hose (softwall) 580 °C =30 °C
Type 2 class A hose (hardwall) 370°C +20°C
Type 2 class B hose (hardwall) 580 °C =30 °C
Type 3 class A hose (flexible connector) 370°Cc+20°C
Type 3 class B hose (flexible connector) 580 °C =30 °C

8.8 |Ageing
Age four 1-m test pieces of hose in air for/1 000 h at a temperature of 85 °C 4 1 °C as described|[in ISO 188.

After|ageing, subject three of the“test pieces to the burst test as described in 8.1. The burst pressgure shall not
be legs than 2,5 bar. In addition,;the mean of the burst pressure test results obtained after ageing shall not be

morefthan 25 % less than theinitial mean burst pressure before ageing.

Use the remaining test-piece for an adhesion test in accordance with 8.5. It shall meet the requirgéments given
in 8.5.

NOTH There is\nolimitation on the increase in the value of these properties. It is recommended that the tesf pieces for this
test bg taken from the part of the hose adjacent to the area where the original burst and adhesion test pieceg were taken.

9 ppticattomoftests
The tests required for type approval and routine testing are specified in Annex B.

Type approval is obtained by the manufacturer supplying evidence that all requirements of this International
Standard are met for the particular method of manufacture and hose design. The tests shall be repeated at a
maximum of five-year intervals, or whenever a change in the method of manufacture or materials used occurs.

Routine tests shall be carried out on each finished length of hose or hose assembly prior to despatch.

Production acceptance tests are those tests, specified in Annex C, which should be carried out by the
manufacturer to control the quality of their products. The frequencies specified in Annex C are given for
guidance purposes only.

© 1SO 2004 — All rights reserved 5
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10 Marking

The hose shall be legibly and durably marked at least once every 0,5 m with the following information:
a) the manufacturer's name or trade mark;

b) the number and year of publication of this International Standard, i.e. 1ISO 13363:2004;

c) the type and class of hose (in accordance with the classification given in Table 1);

d) the nominal bore, e.g. 32;

e) the quarter and year of manufacture, e.g. 3Q04.

EXAMPLE MAN-ISO 13363:2004-type 2-class A-32-3Q04

6 © 1SO 2004 — All rights reserved
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Annex A
(normative)

Heat-resistance test

General

st hoses shall withstand high temperatures (due e.g. to an interruption in the flow of coolin

y water) for a

certal

A.2

Conn

shapged moulding, install it as a straight section. Subject the test hose to 2 min.of exhaust gas flg
than the relevant temperature in Table 5. The exhaust gas flow rate @, in m>/min, shall not be |

given

q

wher

At thg
0,75

NOTH
or gre

n period of time.

Procedure

ect a 2 m 4 0,5 m piece of hose to an actual or simulated engine exhaust system. Unless

by the formula:

= 0,0545d + 0,001 9 d°

b d is the internal diameter of the hose, in mm.

pbar in accordance with ISO 1402 for 1 min. There shall be no leakage.

The test may be conducted on a representative size’ of hose to qualify other sizes of similar construc
ater wall thicknesses.

he hose is a
w at not less
pss than that

b end of the 2 min, allow the hose to cool to room temperature and then subject it to an interngl pressure of

fion with equal
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