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Wi Lanka Standard
SPECIHVICATION FOR RUBBER/SY MTHETIC HOSKS ANTY FIOSE
ARSEMBLIES FOR LIQUEKRIED PETROLEUM GAS 1IN AUTOMOTTVES

FOREWORD

This Sri Lanka Standard was approved by the Technical Advisory Commitice on
Conversion of Automotive to bi-fuel (Petrol/LIGY propulsion system and was aufhorized
Cithe Sni Tanka

tor adoption and publication as a Sii Lanka Standard by the Council of
Standards Institution om 2001-03-20

This 5 Lanka Standard specifics the requirements for rubber/svathetic hoses and hose
assemblics, up to a maximura bore diamcter of 20 mm, for use in motor vehicles with
Liguefied Petroleum Gas (LPG) installations.  The hoses are designed for use up to a
saxiroura prossure of 3 MPa and a working temperatare between - 40 % and + 80 °C

For the purpose of deciding whether a particular requirement of this standard js complicd
with, the linal vaiue, observed or calculaied, expressing the resuli of a test or an anaivsis
shall be rounded off in accordance with CS 102, The number of significaut figures to be
refained m the rounded off value shall be the same as that of the specificd value in this
standard.

The 5B Lanka Standards Institution gratefully acknowledges the use of the following

vvvvvvvvvvv

publications i the preparation of this standard;

a) 150 8789 : Rubber hoses and hose assemblics for 1.PG in motor vehicles.
b) AN/INZS 1869 : Hose assemblics for liquefied petroleum gas (1.P¢G),  Naiural

sas and town gas
¢3 UN Regulation No. 67

MOTE

If hoses are used at lemperatures higher than 80 °C. ie. in an encine compartment
and/or as conneciing hoses with exhaust-pins (used by air-cooled engines for the
evaporation of the gas) it will have to be shown that these hoses can withstand ihe higher
emperaiures.

1 SCOPE

This Sri Lanka Standard specifies the requirements of rubber hoses and hose assemblies
and synthetic hoses and hose assembhics, up to a maximum bore diameter of 20 mm,, {or
use e motor vehicles operated by Liqueficd Petroleum gas installation. It covers the hoses
and hose assemblies designed Tor use up (o maximum operating pressure of 3 MPa and
working temperature betwoen 40 °C and + 80°C.
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Thix standard doss not preclude ithe use of alternative designs |, materials and methods
where thev could provide equivalent of better standard of safetv as judged by a compelent
erson. ‘

2 REFERENCES

5 37 Rubber, vulcanized or thermoplastic Determination of ensile
stress-stram properhics

IS¢ iN8 Rubber, vutcamized - Accelerated agemg or heat-resistance tests

IS5 471 iubber - Tuoes, temperatures and hummditics for condiionmg and
testing

150 1402 Rubber and plastics hoses and hose assemblics - Hydrostatic testing

IS0 143171 Rubber, vuleanized or thermoplastic - Resistance to ozone cracking

IS0 1817 Pubber, vileanized - Determination of the offect of hguids

1SO 4080 Rubber and plastic hoses and hosc asserablics ~Determmnation

of permeability to gas

1850 4672 Rubber and plastics hoscs - Sub ambient temperature flexibility
fosts
FSO 6803 Rybber or plasiics hoses and hose assembhes - Hydrapho-pressire

inpulse st with out flexing,

I50 7326 Rubber and plastics hoses - Assessment of ozone resistance under
static conditions

S 102 Presentation of numencal values
3 DEFINITIONS
For the purpose of this standard the {ollowing definitions shail appliv:

%1  ageing : Irreversible change of matenal properties aller exposire fo an
cnvitonmend for a period of time.

3.2 burst pressure : The pressure at which any part of the hose assembly fails.



3.3  clongation at break ©  Peorcentage elongation of the test longth of a test picce al
the moment of rupture.

3.4 liming : Innermost laver of a hose.

3.5 maximum working pressure :  The maximuwmn pressure at which a rubber or
composite hose is desigred to be serviceable.

3.6  tensile sirength : Maximum tensile stress applicd during stretching a test piece to
ruriure.

3.7 tube: A plan uncorrugaied meter cylinder which may be processed during
manutacture to become Hexible metaflic hose

4 REQUIREMENTS

4.1 Bore diamedors and tolerances

Bore diameters and tolerances of hoses, shall comply with the requirements in Table 1.

TABLE 1 - Bore diameters and tolerances

Nominal bore Volerance

fim A
o @
6.4 {3, G .2

9.5 {).6 0.2
12.7 -(3.8 0.2

15.8 -(3.8 +0.2

19.0 .8 10.2

4.2 Tose construction
4.2.1  Iligh Pressure Rubber Hoses, Class 1 Classification, Filling Hose

4.2.1.1 The hoses shall be designed to withstand a maximum operating pressure of
3.0 MPa.

4.2.1.2 The hose shall consist of smoath bore lining and cover of swiiable rubber matenal,
reinforced with one or more interdlayer.



4.2.1.3 The cover and lining shall be smooth and free from wisible defects and
contamination. ‘ ‘

4.2.1.4 If corrosion-resistant material (i.¢. stainless steel) is used for the reinforcement, no
cover is required.

4.2.1.5 Reinforcement may be by cotton, synthetic fibre or corrosion-resistant material
(i.e stainless steel). Reinforcement materials which are not corrosion-resistant will require

additional protection against the external environment.

4.2.1.6 To avoid the formation of bubbles duec to gas permeation the cover shall be pin-
pricked.

4.2.1.7 When the cover is punctured and the interlayer is made of a non-corrosion
resistant material, the nterlayer has to be protected against corrosion,

4.2.1.8 The construction of the hose shall be such that it is not necessary to peel back the
cover before mounting the fitting,

4.2.2  Low Pressure Rubber Hoses, Class I Classification

4.2.2.1 The hose shall be designed to withstand a maximum pressure of 450 kPa and
temperatures between -20 °C 1o 80 °C.

4.2.2.2 The construction of hoses shall be as stated in 4.2.1.2 up to 4.2.1.6.
4.2.3 High Pressure Synthetic Hoses, Class [ Classification

4.2.3.1 The hoses shall be designed to withstand a maximum operating pressure of
3.0 MPa and to withstand temperatures between -25 °C to 125 °C.

4.2.3.2 The synthetic hose shall consist of a smooth thermoplastic tube and a cover of
suitable thermoplastic material, oil and weatherproof, reinforced with one or more synthetic
interlayer(s).

4.2.3.3 The cover and lining shall be smooth and free from wisible defects and
contamination.

4.2.3.4 Intentionally provided puncture in the cover shall not be considered as an
imperfection.

L



4.3

Lining and cover materials

4.3.1 Preparation of test pieces

manufacture of the hose.

4.3.2

Phvsical requirements for the lining and the cover

,,,,,,

When tested in accordance with the methods of test indicated i Lable 2 the bning and the

cover shall comply with the requirements specificd.

TABLE 2 - Physical requirements for the lining and the cover

Property | - Requivement | Method

Rubber hoses Class 1 | Rubber hoses Class Synthetic hoses | of
» 1 ) Class | Test
lining cover lining cover lining cover
0 @) @ | @ | & | ©® o | ®

Tensile 10 10 10 10 20 20 IS0 37

strength

(MPa), min.

Flongation | 250 250 250 250 250 200 18037

at break %'

min,

Accelerated | at 70°C | at70°C | at 115 °C |at 115°C | at 115°C | at 70°C

ageing for for for for for for ISO 188
168 h 336 h 168 h 336 h 336 h 168 h

Change in 25 25 25 25 35 235 ISO 37

tensile

strength

after agemg

(%), max.

Change in (30 tot10) | (-30to+10) | (301o+10) | (:30tot10) | (-3010+10) | (-30to IO 1 1ISO 37

elongation

at break

after ageing

(%), max.

6



© 4.3.3  Resistance to n-pentane and n-hexane

When tested in accordance with the methods of test indicated in Table 3, a test picce of the
lining and/or cover immersed in n-pentane and/or n-hexane as approprate for given period
of relevant temperature in accordance with 1SO 1817, shall comply with the requirements
specificd in Table 3.

TABLE 3 - Resistance to n-pentane/n-hexane

Property Requirement Method
Rubber hoses Rubber hoses Synthetic hoses of
Class 1 Class 11 Class 1 Test

lining cover lining cover lining cover
o) @ ©) @ ©) © M @)

Change in | 25 35 25 35 25 35 180 37

tensile

strength (%)

Change in | 30 35 30 35 30 35 1SO 37

clongation

at break %

Change in 20 30 20 30 20 20 ISO1817

volume ,%

Testing at23°C  |at23°C |at23°C [at23°C |at23°C lat23°C

condition for 72 h for72h  |for72h |for 72h for72h | for72h

MNOTE

The tests should be conducted at a temperature of 23°C for an immersion period of 72 h.
4.3.4 Orzone resistance

Hoses and hose assemblies when  tested

according

to IS0 7326 , Mcethod 3, a test

piece of the cover, or complete hose in the case of tubing reinforced with corrosion-
resistani material, shall show no visible cracks.




4.4  Hoses
4.4.1 Permeability to gas
Hoses when tested in accordance with Method 3 of ISO 4080, the permeability to
propane shall not exceed 0. 0528 cm’ /m*s | calcolated as permeation through the
cxposed lining arca.
4.4.2 Low-temperature resistance
When hoses are tested in accordance with ISO 4672 at =25 °C + 3 °C | no cracks or
ruptures shall be visible in the cover or lining,
4.4.3 Hydrostatic proof pressure and minimum burst pressure
4.4.3.1 The hoses shall be designed for a maximum working pressure according to their

classification as specified in 4.2

TABLE 4 - Hydrostatic test pressure and burst-pressures of hoses

Type of the hoses Test pressure Period/duration  of | Burst pressure
MPa test pressure MPa
min
@ @ 3) C))
High pressure 6.75 10 10.0

rubber hose; Class |

Low pressure rubber 1.015 10 1.8
hose; Class 1T

High pressure 6.75 10 10.0
synthetic hose; Class 1




4.4.3.2 Nu leaks or signs of failures shall occur when relevant iusi prossuies given in
Columan 2 of Table 4 are applied to the hose in accordance with 1SO 1402; except that the
tost pressure shall be held for a period of 10 mm. '

4.4.3.3 When tested in accordance with T80 1402 the minimum burst pressure shall not be
loss than the relovant values given in Column 4 of Table 4.

4.5 Fittings

4.5.1 The fittings shall be made of stainless steel, brass or plated ferrous material io

prevent corrosion.

4.5.2 Fittings of the crimp-on type or the screw-together reusable type shall be used. The
N p N w ] R .
swive! nut shall be provided with a UNE fhread, and scaling shall be by means of a

45" cone.
4.6 Hose assemblies

4.61  Impulse testing

4.6.1.1 Afier treatment in accordance with 4.6.1.2 the assembly shail withstand a prool test
as desciibed in 4.4.3.2

4.6.1.2 Subject the hose assembly to an impulse test in accordance with IS0 680.3. The
test shall be performed with corculatimg ol ai 93 C and at a mumimum pressurc of 2.5 MPa
for 150 000 impulscs.

4.6.2  Cays lghiness

Aler application, using nitrogen gas, of an internal pressure of 3.0 MPa to the tesi
assembly, the assembly shall not show any leak when submerged in water for 5 min,

* Unified Serew Thread (Fine Series)




5 MARKING

5.1 Hoses and hose assemblies shall be legibly and indelibly marked, at intervals of not
greater than (.5 m, with the following;

a) the manufacturer's name or trade-mark;
b) the quarter and year of manufacture:

¢) the size and type of hose; and

&) the identification "I.PG".

3.2 Hose assemblics shall bear the name or trade mark of the assembling manufaciurer,
and the thread size.

MNOTE

Attention is drawn 1o the certification marking facilities offered by the Sri Lanka
Standards Institution. See the inside back cover of this standard.
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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