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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
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Rubber hoses and hose assemblies, wire or textile reinforced,

for

dredging applications — Specification

1

cope

This International Standard specifies requirements for two types, seven classes and three grades of wire- or

textil
and s
seaw
ambi

This

This

assemblies. Specifying such requirements is the responsibility of the customer, in consultation v

many

— Ipe 1: floating type, for delivery only, which includes flotation matérial to give the hose buoy4

-reinforced dredging hoses with nominal sizes ranging from 100 to 1 200. Within each clag
izes have the same maximum working pressure. Such hoses are suitable for(the delivery
ater, freshwater, silt, sand, coral and small stones with a specific gravity in-thé range from
bnt temperatures ranging from —10 °C to +40 °C.

nternational Standard covers two types of hose, as follows:

pe 2: submarine type for delivery and suction.

International Standard does not specify requirements *concerning the service life of hg

facturer.

2

The following referenced documents (arg’ indispensable for the application of this documen

refer
docu

ISO 1

ISO 1
dyna

ISO

ISO 4
cyling

1746, Rubber ér plastics hoses and tubing — Bending tests 1)

ormative references

nces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

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

431-1, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part
mic strain testing

649:2002,”Rubber, vulcanized or thermoplastic — Determination of abrasion resistance us
frical drum device

s, all grades
or suction of
1,0 to 2,3 at

ncy;

ses or hose
vith the hose

t. For dated
b referenced

: Static and

ng a rotating

ISO

R71’ Rubber and plneﬁr*e hoses and hose assemblies — Methods of measurement of the d

imensions of

hoses and the lengths of hose assemblies

ISO 7233:2006, Rubber and plastics hoses and hose assemblies — Determination of resistance to vacuum

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

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

ISO 8331, Rubber and plastics hoses and hose assemblies — Guidelines for selection, storage, use and
maintenance

1) U
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3 Terms and definitions

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

4 Classification

4.1 Classes

Seven classes of hose are specified, distinguished by their maximum working pressure, of nominal sizes from
100 to 1 200 as-shewnintable-

Tabje 1 — Classes and corresponding maximum working pressures and nominal sizes
Class
5 10 15 20 25 30 40
Nominal size Maximum working pressure, MWP
MPa (bar)
0,5(5) | 1,0(10) [ 1,5(15) | 2,0 (20) | 2,5 (25),| 3,0 (30) | 4,0 (40)
100 X X X X X X X
150 X X X X X
200 X X X X X X X
250 X X X X X X N/A
300 X X X X X X N/A
350 X X X X X X N/A
400 X X X X X X N/A
450 X X X X X X N/A
500 X X X X X X N/A
550 X X X X X X N/A
600 X X X X X X N/A
650 X X X X X X N/A
700 X X X X X X N/A
750 X X X X X X N/A
800 X X X X X X N/A
850 X X X X X X N/A
900 X X X X X X N/A
1 000 X X X X X X N/A
1100 X X X X X X N/A
1200 X X X X X N/A N/A
NOTE X = Applicable, N/A = Not applicable.

2 © 1SO 2009 - All rights reserved
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4.2 Grades
Type 2 hoses are classified into three grades, A, B and C, according to their construction, as shown in Table 2.

Type 1 hoses are not divided into grades.

Table 2 — Grades

Construction and purpose
Type | Grade Number of
gt : Purpose
reinforeing-wires
1 — 0 Delivery only
A 2 Delivery or suction
2 B 1 Delivery or suction
Cc 0 Delivery only

The types and grades available in each class (i.e. for each maximum-~working pressure) are [as shown in
Table 3.

Table 3 — Types and grades available in each class

Class
5 | 10 | 15 | 20 | 25 | 30 | 40
Type | Grade Maximium working pressure, MWP
MPa (bar)
0,5 (5) | 1.0010) | 1,5 (15) | 2,0 (20) | 2,5 (25) | 3.0 (30) | 4.0 (40)

1 — X X X X X X X
A X X X N/A N/A N/A N/A
2 B X X X N/A N/A N/A N/A

C X X X X X X X

NOTE X = Applicable, N/A = Not applicable.

5 Materials and construction

5.1 Hoses

Type 1 hose assemblies shall consist of an abrasion-resistant rubber lining, one or more layers of steel or
textile reinforcement, a textile-reinforced rubber undercover, a flexible closed-cell flotation material integrally
fitted round the hose body as described in 5.2, an abrasion- and weather-resistant rubber or thermoplastic
outer cover, which may be textile-reinforced, and end fittings as described in 5.3 on both ends.

Type 2 hose assemblies shall consist of an abrasion-resistant rubber lining, one or more layers of steel or
textile reinforcement, a textile-reinforced rubber, full rubber or thermoplastic cover at least 6 mm thick for
hoses of nominal size less than 500, at least 10 mm thick for hoses of nominal size in the range from 500 to
850 inclusive and at least 12 mm thick for hoses of nominal size in the range from 900 to 1 200 inclusive, and
end fittings as described in 5.3 on both ends.

© 1SO 2009 — All rights reserved 3
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5.2 Flotation material

2009(E)

The flotation material shall adhere firmly both to the hose body and to the outer cover so that it cannot move
or tend to become detached in service. At the ends of the hose, a space shall be provided to facilitate the
insertion of connection bolts and to allow the use of mechanical tools for tightening nuts on the bolts.

5.3 End fittings and end connections

End fittings shall be mechanically and chemically bonded to the hose body. With hoses intended for delivery
use only, clamped-on and swaged-on nipples are not acceptable, but such nipples may be utilized with hoses
intended for suction use. Alternatively, flanged end connections built up of hose reinforcement, lining and

cover mater;
distortion wh
flanged end

6 Dimen

6.1 Diameters

When meas
given in Tabl

e 4.

ision and tolerances

al are acceptable provided they are additionally reinforced by steel stiffening rings te pvoid
en the connection bolts are tightened. All hose assemblies shall be fitted with either end(ittitjgs or
connections unless otherwise required by the end user.

ired in accordance with 1ISO 4671, the inside diameters of hases shall conform to the vplues

When measlired in accordance with ISO 4671, the outside diameters\ef hoses shall conform to the vhlues

specified by

he customer.

Table 4 — Diameters of hoses

Actual\inside diameter

Nominal size mm

min. max.
100 90 110
150 140 160
200 190 210
250 240 260
300 290 310
350 340 360
400 390 410
450 440 460
500 490 510
550 540 560
600 590 610
650 640 660
700 690 710
750 740 760
800 790 810
850 840 860
900 890 910
1000 990 1010
1100 1090 1110
1200 1190 1210

© 1SO 2009 - All rights reserved
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Hose unit length

The hose unit length shall be determined according to the conditions of use. Unless otherwise agreed
between the customer and the manufacturer, the tolerances on the unit length shall be +2 % and -2 %.

7 Physical properties

71

711

711

Test

thickmess at least 6 mm. The method of preparation shall be as specifed in ISO 4649,

711

When the test is carried out in accordance with 1ISO 4649:2002, method‘A, the relative volume lo

not b

7.1.2

7.1.2

Test

thickmess at least 2 mm. The method of preparation shall be as specified in ISO 1431-1.

For t
mads

7.1.2

When the test is carried out in/accordance with 1SO 1431-1, no cracking or other deterioratio

piece
7.2

7.21

Rubber compounds

—Abrasiomresistance of timing
1 Test pieces

pieces shall be prepared from sheets of lining compound (of cure state equivalent to that of

2 Abrasion resistance

e greater than 200 mm3.
Ozone resistance of cover

1 Test pieces

pieces shall be prepared from sheets of cover.@ompound (of cure state equivalent to that of

which is tested.

2 Ozone resistance

s shall be visible under.x 2 magnification after 72 h at 40 °C and 20 % strain in 50 pphm ozg
Performancé réquirements

Hydrostatic requirements

Whe

and hose assemblies shall conform to the values given in Table 5.

detefmined in accordance with ISO 1402, the proof pressure and the minimum burst presy

the hose) of

BS AV, shall

the hose) of

ype 1 hoses, it is the compound from-which the outer cover (that surrounding the flotatiop material) is

n of the test
ne.

ure of hoses

Burst testing shall be carried out on a mid-range nominal size of each design in the manufacturer’s range. The
minimum burst pressure of other sizes of the same design, construction (with a reinforcement type identical to
that of the hose tested but not necessarily the same number of plies), materials and method of manufacture
shall then be determined by calculation. Note, however, that this is an acceptable method only if the
calculated burst pressure of the mid-range size hose is not more than 5 % lower than the measured burst
pressure. If the calculated burst pressure is more than 5 % lower, the minimum burst pressure of all the sizes
in the range shall be determined by testing.

For type 1 hoses, the burst test shall be carried out on a hose assembly without its flotation material.

©I1SO

2009 — All rights reserved
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Table 5 — Maximum working pressure, proof pressure and minimum burst pressure

Maximum Proof pressure Minimum burst pressure
working

Class pressure Type 1 Type 2 Type 1 Type 2
MPa (bar) MPa (bar) MPa (bar) MPa (bar) MPa (bar)

5 0,5 (5) 0,5 (5) 0,5 (5) 1,5 (15) 1,5 (15)

10 1,0 (10) 1,0 (10) 1,0 (10) 3,0 (30) 3,0 (30)

15 1,5 (15) 1,5 (15) 1,5 (15) 4,5 (45) 4,5 (45)

20 2,0-26) 2-6-(26) 2-6-(26) 6;6-(66) 6;6-(66)

25 2,5 (25) 2,5 (25) 2,5 (25) 7,5 (75) 7,5 (75)

30 3,0 (30) 3,0 (30) 3,0 (30) 9,0 (90) 9,0 (90)
40 4,0 (40) 4,0 (40) 4,0 (40) 12,0 (120) 12,0:(120)

7.2.2 Charnge in length

When detern
pressure shg

7.2.3 Bend

When bent t
ISO 1746 (us

In addition, the coefficient of deformation 7/D shall not be“lower than 0,95.

7.24 Leak

When tested
failure.

7.2.5 Minir
Type 1 hose
and outer c(
specific grav

The reserve

hined in accordance with ISO 1402, the change in length of the hese at the maximum wq
Il not exceed +11 % or -2 %.

ing test

b the minimum bend radius given in Table 6, in accordance with one of the methods specif
e the method most appropriate to the size of hosg), hoses shall show no damage or kinking

hge of hose assemblies

in accordance with 1SO 1402, -hose assemblies shall show no leakage or other eviden

hum reserve buoyancy
5 shall have a mipimum reserve buoyancy of 5 % when the hose, including the flotation ma
ver, is immerséd-in seawater or fresh water (which may include sand, small stones, et
ty specified by‘the customer.

buoyancy.B,, in percent, is calculated from the following equation:

rking

ed in

ce of

terial
.) of

~
9

£ +
5, = oA "w) 100
my + myy
where
mp is the mass of seawater or fresh water displaced by the hose when fully immersed, including the
seawater or fresh water displaced by the flotation material and the seawater or fresh water inside
the hose bore (g);
my is the mass of the empty hose, including the flotation material, in air (g);
my, is the mass of the seawater or fresh water (including any sand, small stones, etc., it may contain)

in

side the hose bore (g).
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Table 6 — Minimum bend radius

Minimum bend radius
mm
Nominal size
Type 1 Type 2

— Grade A Grade B Grade C
100 600 500 800 1200
150 900 750 1200 1800
200 1200 1000 1600 2 400
250 1500 1250 2000 3000
300 1 800 1500 2400 3600
350 2100 1750 2800 4 200
400 2400 2 000 3200 4800
450 2700 2 250 3600 5400
500 3000 2500 4000 6 000
550 3300 2750 4400 6 600
600 3600 3000 4-800 7 200
650 3900 3250 5200 7 800
700 4 200 3500 5600 8400
750 4 500 3,750 6 000 9 000
800 4 800 4000 6 400 9600
850 5100 4 250 6 800 10 200
900 5400 4 500 7 200 10 800
1 000 6'000 — — —
1100 6 600 — — —
1200 7 200 — — —

7.2.6] Flotation material recovery

The flotation structure of a type 1 hose shall be such that the maximum loss in reserve b\
immarsing the flotation material at 10 m water depth for 24 h, followed by a recovery period al
8 % for nominal sizes from 100 to 700 and 5 % for sizes from 750 to 1 200. This test is carrie
fittings,

oyancy after
b0 of 24 h, is
H out without

The reserve buoyancy is calculated using the equation in 7.2.5.
The loss in reserve buoyancy AB, in percent, is calculated from the following equation:

_Br-Bo
B

AB 100

where
By  is the reserve buoyancy before immersion (%);

Bgr is the reserve buoyancy after immersion (%).

© 1SO 2009 — All rights reserved
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7.2.7 Adhesion between components

When determined in accordance with ISO 8033, the adhesion between the lining and reinforcement, between

different reinforcement layers and between the cover and reinforcement shall not be less than 4 N/mm

. The

adhesion strength between the various layers of the cover, including the case of a rubber/thermoplastic cover,

shall not be less than 3 N/mm.

The test pieces used shall be type 5 for adhesion between the lining and reinforcement and type 2 or type 6

for adhesion between the cover and reinforcement, prepared as described in ISO 8033.

7.2.8 Adhesion between end fitting and lining

When deternl\ined by the method specified in Annex B, the adhesion between an end fitting and the lining
not be less than 5 N/mm.

7.2.9 Vacuum resistance
When tested|in accordance with ISO 7233:2006, method B, hose assemblies shall shew'no external sig

indentation gr collapse and no signs of lining delamination or blistering when the internal pressure is red
to —0,08 MPa for a period of 10 min. This requirement applies only to type 2 hoses.

7.2.10 Dimensions of flange and other connections

The dimensipns of flange and other connections shall comply with the specifications agreed betwee
customer angl manufacturer.

7.2.11 Visual examination

Hoses shall [pe examined for visible defects in the outer:cover and to verify that the hose identificat
correct and Has been properly marked.

7.3 Frequency of testing
Type testing jand routine testing shall be as-specified in Annex A.

Type tests gre those tests required to.confirm that a particular hose or hose assembly design, manufad
by a particular method from particular materials, meets all the requirements of this International Standard
tests shall repeated at least every 10 years or whenever a change in the method of manufactu
materials usg¢d occurs. They,shall be performed on all sizes and on all types, classes and grades except
of the same $ize and constpuetion.

Routine tes{s are thasg tests required to be carried out, prior to dispatch, on each length of finished hg
hose assembly exeept for the change in length test, leakage test and bending test, which shall be carrie
on a number{of heses or hose assemblies agreed between the customer and manufacturer.

shall

ns of
uced

h the

on is

tured
. The
re or
hose

se or
d out

8 Test certificate

When requested by a customer, the manufacturer or supplier shall supply a test certificate with each length or

batch of hoses or hose assemblies supplied to the purchaser.

8 © 1SO 2009 - All rights reserved
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9 Marking

Hoses shall be marked at each end with at least the following information:

a) the manufacturer's name or identification, e.g. MAN;

b) the number and year of publication of this International Standard, i.e. ISO 28017:2009;
c) the hose type and grade, e.g. type 1 or type 2A;

d) the specific gravity of the material which the hose is intended to transfer, e.g. SG 1,0;

e) the nominal size, e.g. 700;
f)  the maximum working pressure, in megapascals, e.g. 1,0 MPa;
g) the quarter and the last two digits of the year of manufacture, e.g. 3Q09.

EXAMPLE MAN/ISO 28017:2009/type 1/SG 1,0/700/1,0 MPa/3Q09

10 Recommendations for packaging and storage

Thesg are given in ISO 8331.

© 1SO 2009 — All rights reserved 9
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Annex A
(normative)

Type tests and routine tests

Type tests
Frequency (for each hose type,
class_grade and size): at initial

product qualification, in the event
of product changes after initial
qualification and after 10 years

Routine tests
Performed on each length | Reference
of finished hose prior to | to refeyant
warehousing or sale subelduse
(unless otherwise stated)

[ PToperty

Compound tests

Abrasion resigtance of lining X N/A 711

Ozone resistgnce of cover X N/K 71pR

Hose and hope assembly tests

Measurement of inside diameter X X 6.1
Measuremen{ of outside diameter X X 6.1
Measuremen{ of length X X 6.2
Burst test X N/A 7.201
Change in lerjgth test X Xa 7.2p
Bending test X Xa 7218
Leakage test X Xa 7.24
Reserve buoyancy check X X 7256
Buoyancy recpvery test X N/A 726
Adhesion betyveen components X N/A 7.2y
Adhesion betyveen end fitting and lining X N/A 7.218
Vacuum resisfance test (type 2 only) X X 7.2
Measuremen{ of flange connections X X 7.2.10
Visual examirjation X X 7211

NOTE X[ test shall be carfied out, N/A = test not applicable.

a8  Test frequg¢ncy as agréed between customer and manufacturer (see 7.3).

10 © ISO 2009 — All rights reserved
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