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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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INTERNATIONAL STANDARD IS0 2929:2014(E)

Rubber hoses and hose assemblies for bulk fuel delivery by
truck — 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 health and
safety practices and to ensure compliance with any national regulatory conditions.

1 ope

This [nternational Standard specifies the requirements for two groups of rubberhoses and rubber hose
assemblies for loading and discharge of liquid hydrocarbon fuels with a maxjimum working pressure of
10 baf (1,0 MPa).

Both groups of hoses are designed for:

a)

c

se with hydrocarbon fuels having an aromatic-hydrocarbon gontent not exceeding 50(% by volume
hd containing up to 15 % of oxygenated compounds;

job)

b) operation within the temperature range of - 30 °C to +%0 °C, undamaged by climatic ponditions of
50 °C to + 70 °C when stored in static conditions.

NOTE Hoses for use at temperatures lower than -"30 °C should be the subject of discugsion between
manufacturer and end user.

This International Standard is not applicable te hoses and hose assemblies for LPG systems|aviation fuel
systefns, fuel station systems or marine appli€ations.

2 Normative references

The fpllowing documents, in whple or in part, are normatively referenced in this docurhent 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.

ISO 3, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties
ISO 188, Rubber,witlcanized or thermoplastic — Accelerated ageing and heat resistance tests
[SO 1402, Rubber and plastics hoses and hose assemblies — Hydrostatic testing

ISO 1P619+1, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffn¢ss — Part 1:

Bendingtestsat-ambient temperatire

[SO 1817:2011, Rubber, vulcanized — Determination of the effect of liquids

ISO 4649:2010, Rubber, vulcanized or thermoplastic — Determination of abrasion resistance using a
rotating cylindrical drum device

[SO 4671, Rubber and plastics hoses and hose assemblies — Methods of measurement of the dimensions of
hoses and the lengths of hose assemblies

ISO 7233, Rubber and plastics hoses and hose assemblies — Determination of resistance to vacuum
[SO 7326:2006, Rubber and plastics hoses — Assessment of ozone resistance under static conditions

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

© ISO 2014 - All rights reserved 1
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[SO 8033, Rubber and plastics hoses — Determination of adhesion between components

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

3 Terms and definitions

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

4 C(Classification

Hoses are degigmatedas betonging toomeof the foltowing groups:

a) Group Didelivery hose, or, with certain restrictions, for use in low-vacuum applications (see fodtnote
to Table B).

b) Group SD: suction and delivery hose, helix-reinforced.
Both of thesg groups can be:
— electricglly bonded, in which case the hose is designated and marked M-grade; or

— electricdlly conductive, using a conductive rubber layer, in which«ase the hose is designated and
marked [)-grade.

5 Materipls and construction
If the hose isjmandrel-built, particulate-type release agent§shall not be used.

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

The hose shdll consist of the following:

a) alining ¢f rubber resistant to hydrocarbon fuels;

b) areinforlcement of layers of wovén, braided or spirally wound textile material;
c¢) anembedded helix reinforecement (group SD only);

d) two or njore low-resistance electrical bonding wires (M-grade only);

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

6 Dimenkions

6.1 Nominal bore, internal diameter, outside diameter and their tolerances, service
reeling diameter and minimum bend radius

When measured in accordance with ISO 4671, the internal diameter and outside diameter and their
tolerances shall conform to the values specified in Table 1.

When determined in accordance with ISO 10619-1, the value of the minimum bend radius shall conform
to the values specified in Table 1.

2 © ISO 2014 - All rights reserved
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Table 1 — Dimensions

ISO 2929:2014(E)

Tolerance . Tolerance .. Minimum external
Internal . Outside . Minimum bend . .
. on internal | .. on outside . diameter of reeling
. diameter . diameter . radius . .
Nominal diameter diameter drum used in service
bore
mm mm mm mm mm mm
Group D | Group SD | Group D | Group SD

19 19,0 31,0 125 100 250 250

25 25,0 37,0 150 125 300 300
0,5 +1,0

32 32,0 44,0 200 150 400 350
3|8 38,0 51,0 250 175 500 400
5[0 50,0 07 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
755 75,0 91,0 450 350 900 750
76 76,0 +0,8 92,0 450 350 900 750
100 100,0 116,0 16 600 450 N.A. N.A.

* ’

1(|)1 101,5 118,0 600 450 N.A. N.A.

1%0 150,0 +1,6 170,0 +2,0 900 750 N.A. N.A.
6.2 [Concentricity

Whern

greatgr than 76.

6.3
Whern

6.4

Whern
1,5 mm.

For hpses ofnominal bore up to and including 50, the minimum thickness of the cover shal

For hases of nominal haore greater than 50 the minimnm thickness of the caver shall he 2

Tolerance on length

Minimum thickness of lining and cover

determined in accordance with ISO 4671, &he concentricity, based on a total indig
betwg¢en the internal diameter and the outside-surface of the cover, shall be no greater
for hdses of nominal bore up to and including 76, and no greater than 1,5 mm for hoses of 1

measured in accordance with ISO 4671, the length of a hose or hose assembly shall be
of thg required length.

measured.niaccordance with ISO 4671, the minimum thickness of the lining of all h

ator reading

than 1,0 mm
hominal bore

within+1 %

oses shall be

[l be 1,5 mm.

mm.

7 Physical properties

7.1 Rubber compounds

When determined by the methods listed in Table 2, the physical properties of the compounds used for
the lining and cover shall conform to the values specified in Table 2.

Tests shall be carried out either on samples taken from the hose or from separately vulcanized sheets,
2 mm in thickness and vulcanized to the same cured state as the production hoses.

© IS0 2014 - All rights reserved
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Table 2 — Physical properties of rubber compound

Requirement
Property Test method
Lining Cover
Minimum tensile strength 7,0 MPa 7,0 MPa |ISO 37 (dumb-bell test piece)
Minimum elongation at break 250 % 250 %  [ISO 37 (dumb-bell test piece)
50 % — Clause 7 of ISO 1817:2011 (72 h at 40 °C in
liquid 3)
Change in volume in fuel
— 100 % |Clause 7 of ISO 1817:2011 (48 h at 40 °C in
liquid B)
Maximum abfrasion resistance (rela- L 180 mm3 | Method A of ISO 4649:2010
tive volume lg¢ss A1) '
Resistance to|ageing: ISO 188 (7 days at 70 °C, air-oven,méthod]
Change in tensile strength from origi- o o
nal value *30% *30%
Change in elopgation at break from +30 % +30 %
original valug - 0 - 0

7.2 Finish

When detery]
assemblies s

nined by the methods listed in Table 3
nall conform to the values specified in Table 3.

ed hoses and hose assemblies

Table 3 — Physical properties of finished-hoses and hose assemblies

the physical preperties of finished hoses anc

hose

Property Requirements Test method
Hose tests
Proof pressufe 15 barandno leakage or other ISO 1402
signs ofweakness
Change in lenlgth (max.): ISO 1402
at proof test pressure Group D: 0 % to + 8 %
Group SD: 0 % to + 10 %
at - 0,8 bar (yacuum) Group SD: -2 %
Change in tw]st at proof testpressure 8°/m ISO 1402
(max.)
Resistance to|vacuumsfgroup SD only) at |No structural damage ISO 7233
- 0,8 bar for 10 min.(see footnote)
Burst pressufe{min.) 40 bar ISO 1402
Adhesion between components:
dry (min.) 2,4 N/mm Annex A (Clause A.1)
after contact with fuel (min.) 1,8 N/mm Annex A (Clause A.2)

Ozone resistance at 40 °C

No cracking observed under x 2
magnification

ISO 7326:2006, method 3
[relative humidity (55 + 10) %,
ozone concentration

(50 = 5) pphm,

elongation 20 %]

NOTE
- 0,3 bar.

Smaller sizes of group D hose, i.e. of nominal bore 51 and below, may be used for vacuum applications down to

© ISO 2014 - All rights reserved
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Table 3 (continued)

ISO 2929:2014(E)

Property Requirements Test method
Flexibility: No permanent deformation or vis-
at 20 °C }ble stru-ctural c!amage, noincrease [, . o
in electrical resistance, no impair- ———
at-30°C ment of electrical continuity and [SO 10619-2
shall comply with the proof pres-
sure requirements
Electrical resistance (max.) M-grade: 102 Q/length
[SO 8031
Q-grade: 106 () /length
Deformation of hose external diameter |10 % [SO 10619-1
undet bending at minimum bend radius
and ifpternal pressure of 0,7 bar (group D
only)|(max.)
Flam‘nability test No burning on removal of the AnwmexC
burner flame, no visible glowing
and no leakage of fluid
Hose pssembly tests
Prooflpressure 15 bar and no leakage or othéer ISO 1402
signs of weakness
Burst|pressure (min.) 40 bar ISO 1402
Electrical resistance (max.) M-grade: 102 Q/assembly
[SO 8031
Q-grade: 106 Qfassembly
Secuifity of coupling attachment No leakage and no movement of the |Annex D
coupling.out of the hose
NOTE| Smaller sizes of group D hose, i.e. of nominal-bore 51 and below, may be used for vacuum applicgtions down to
- 0,3 har.

8 EHlectrical resistance

8.1 |General

Adeqtiate electrical resistance of hoses and hose assemblies shall be obtained in accordande with 8.2 or

8.3.

Durirlg and after-the hydrostatic tests as described in ISO 1402, the electrical continuity
be maintaihed from end to end and electrical continuity of each hose assembly shall bg maintained

shall

from pne coupling to the other.

8.2

M-=orade
O

of each hose

Two low-resistance bonding wires, applied spirally, shall be incorporated into the hose construction.

When attaching fittings to group D hoses, the bonding wires shall be folded into the hose bore, positioned
between the lining and the fitting tail and extended by approximately one-third of the length of the

fitting tail into the bore.

When attaching fittings to group SD hoses, electrical bonding shall be achieved by using bonding wires
as for group D or by using the helix with or without bonding wires attached.

When determined in accordance with ISO 8031, the resistance along the bonding wires in the case of
hoses, or the resistance between fittings in the case of hose assemblies, shall not exceed 1 x 102 Q per
length or assembly. When obtaining electrical continuity by this method, the hose shall be marked with

the symbol “M”.

© IS0 2014 - All rights reserved
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8.3 Q-grade

In this type of construction, electrically conducting materials shall be incorporated into the hose lining.

When attaching fittings to this type of hose, an adequate connection between the end-fittings and the
conductive layer shall be obtained.

When determined in accordance with ISO 8031, the resistance along the conductive lining in the case of
hoses, or the resistance between the fittings in the case of hose assemblies, shall not exceed 1 x 106 O
per length or assembly. When obtaining electrical resistance by this method, the hose shall be marked
with the symbol “0".

9 Types

The tests to
Annex E.

Tests for pro

Design verif
requirement|
hose or hose

10 Design|verification testing (type testing)

Design verif]
construction
manufacturdg

Design veri

fi
of manufact{re or the materials occurs. The number, sizes and groups/grades of hoses shall be sel

to cover all
report.

11 Markir

11.1 Hoseq

Each length
than 2 m, wi

pf test

be carried out as part of design verification and routine testing shall be @s .specif

duction acceptance testing are given, solely as a recommendation, inAnnex F.

cation tests (type tests) are those required to confirm that theproduct meets 4
5 of this International Standard. Routine tests are those that must be carried out oj
assembly. Production acceptance tests are those carried outon a batch basis.

ication testing shall be performed in order t0.supply evidence that all the ma
and test requirements of this InternationalsStandard have been met by the meth
and hose design.

ation tests shall be reported at least every five years or whenever a change in the m

he hoses to which design verification applies, and this information shall be stated

bf hose shalllbe’legibly and durably marked on the outer cover, at intervals of no gi
h the follewing information:

Lfacturer’s name or identification, e.g. Man;

jed in

11 the
each

terial,
od of

ethod
ected
n the

reater

berand year of publication of this International Standard, i.e. ISO 2929:2014;

a) theman
b) the num
c)

d)

e)

f) the cond
g) the quar
EXAMPLE

6

the group, e.g. D;
the nominal bore, e.g. 38;

the maximum working pressure in bars, e.g. 10;

uctivity grade, e.g. M;
ter and year of manufacture, e.g. 3Q013.

Man/ISO 2929:2014/group D/38/WP10/M/3Q013.
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11.2 Hose assemblies
The couplings shall be permanently marked with the following information:
a) the manufacturer’s or assembler’s name or identification mark;

b) the date of assembly.

© ISO 2014 - All rights reserved 7
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Annex A
(normative)

Method of test for strength of adhesion between components

A.1 Dry adhesion

Subject theljlose to the adhesion test described in ISO 8033 (for group SD hoses, cut out test<pieces
parallel to the reinforcing helix) and determine the value, in KN/m, of the strength of adhesion:

a) betweenlining and reinforcement;
b) between| reinforcement and cover;

c) between reinforcement layers.

A.2 Adhesion after contact with fuel

Cut a length measuring approximately 300 mm from the hose to betested and seal one end.
Fill this test piece with liquid 3 as specified in ISO 1817:2011 and lightly cap the top.
Condition the test piece at (20 = 5) °C for (168 * 2) h.

Determine the strength of adhesion between the components as in Clause A.1.

8 © ISO 2014 - All rights reserved
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Annex B
(normative)

Method of test for flexibility at 20 °C

Coilan empty hose at (20 £ 5) °Caround a test drum having an external diameter as specified in Table B.1.

Unco'l thabaoca and chacly forvicihla ctryctiral daynagn and naormaanant daforaation
—tHe-HeSeaha et e e yi5ioe- St et ar aaa g e ahaperahe it aeroratioh:

Check that the electrical continuity is intact.

Table B.1 — External diameter of drum for flexibility test

Internal diameter of hose External diameter of test‘drum
mm mm
19 180
25 230
32 280
38 360
50/51 430
63 460
75/76 460
100/101,5 690

© ISO 2014 - All rights reserved 9
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Annex C
(normative)

Method of test for flammability

WARNING — Attention is drawn to the need for ensuring that this test is carried out under
suitable environmental conditions and that personnel are adequately protected against risk of

fire and inh

C.1 Proce

NOTE Th
thereby obtai

same for all of

Bend a hose 4

Fill the hose

Expose the h

10 mm for a
and the hose

C.2 Asses

Examine the
a) whether
b) whether

c) whether
2 min to

10

aiatiomof smoke and/or toxic products of combustioo. |

dure
Is test can be carried out using a reference hose of defined nominal bore, preferably 25. The

ed can then be applied to hoses of this size and larger, provided the constructieh materials g
the sizes.

hssembly with liquid F as specified in ISO 1817:2011.

ose assembly to a naked flame from a Bunsen burnetthaving a barrel of inside dia
period of 3 min, with the airflow to the burner shut‘off. The distance between the b
assembly shall be as indicated in Figure C.1.

sment

hose assembly with regard to:

it ceases to show flames on remowval of the burner flame;

any glowing is visible 2 min after removal of the burner flame;

there are any visible sighisjof leakage on completion of the procedure (i.e. after the addi
check for glowing).

result
re the

ssembly into a U-shape of radius 10 to 15 times the outside diameter, as shown in Figur

meter
urner

tional
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Dimensions in millimetres

1
-
| |
)
7,
il 7
=
$19%20,5
§ ®10 0,5
3 60
al
= X
5 ( )
Key
1 cap
2 bend radius 10 to 15 times the outside diameter
3 hose assembly
4 liquid F as specified in ISO 1817:2011
5 propane (LPG) at 50 mbak

Figure C.1 — Arrangement for flammability test

© ISO 2014 - All rights reserved 11
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Annex D
(normative)

Test method for security of coupling attachment

D.1 Test piece

Test one conplete hose assembly, of 1 m in length, consisting of hose and end couplings.

D.2 Procgdure
Use water as|the test medium. Raise the test pressure to 15 bar and hold for 2 min.

Reduce the applied pressure to 0,7 bar. Increase the pressure to 10 bar, hold fer“2 min and examipe for
leakage. Redpice the applied pressure to 0,7 bar.

Increase thepressure to 15 bar, hold for 2 min and examine for leakage, Reduce the applied presspire to
0,7 bar.

D.3 Assegsment
Examine thelhose assembly with regard to:

a) whether|there were any visible signs of leakage during or on completion of the procedure;

b) whether|any movement of the coupling out of the hose has occurred.

12 © ISO 2014 - All rights reserved
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