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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 ISO 3821:2018(E)

Gas welding equipment — Rubber hoses for welding,
cutting and allied processes

1 Scope

This document specifies requirements for rubber hoses (including twin hoses) for welding, cutting and

allie processes

This document specifies requirements for rubber hoses for normal duty of 2 MPa (20 bar) and light duty
[limited to hoses for maximum working pressure of 1 MPa (10 bar) and with borefup to gnd including
6,3 ].

This document applies to hoses operated at temperatures -20 °C to +60 °C ahd used in:

— gphs welding and cutting;

|
QO

'c welding under the protection of an inert or active gas;

— processes allied to welding and cutting, in particular, heating; brazing, and metallizat]on.
This document does not specify requirements for hose assemblies; these are detailed in ISP 8207.

This locument applies neither to thermoplastics hosé$ nor to hoses used for high pressure [>0,15 MPa
(>1,5 par)] acetylene.

2 Normative references

The fpllowing documents are referred\to’in the text in such a way that some or all of their content
constjtutes requirements of this docurhent. For dated references, only the edition cited applies. For
undafed references, the latest edjtion’of the referenced document (including any amendménts) applies.

ISO 3Y, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties
ISO 188, Rubber, vulcanized-or thermoplastic — Accelerated ageing and heat resistance tests

ISO 1B07:2006, Rubber‘and plastics hoses — Hose sizes, minimum and maximum inside diameters, and
tolerdnces on cut-to-i¢ngth hoses

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

ISO 1p619-1, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness — Part 1:
Bendipgtests at ambient temperature

ISO 10619-2, Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness — Part 2:
Bending tests at sub-ambient temperatures

ISO 1817, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids
IS0 4080, Rubber and plastics hoses and hose assemblies — Determination of permeability to gas

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

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

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

© ISO 2018 - All rights reserved 1
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ISO 8330, Rubber and plastics hoses and hose assemblies — Vocabulary

ISO 11114-3, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part 3:
Autogenous ignition test for non-metallic materials in oxygen atmosphere

[SO 15296, G

as welding equipment — Vocabulary

[SO 23529, Rubber — General procedures for preparing and conditioning test pieces for physical test methods

3 Terms

ISO and IEC

— ISO Onli
— IECElec

3.1
twin hose

and definitions

aintain terminological databases for use in standardization at the following.addres

he browsing platform: available at https://www.iso.org/obp

ropedia: available at http://www.electropedia.org/

two normal fubber hoses joined together longitudinally

3.2

universal fuel gas hose
hose which dan be used for all fuel gases except fluxed fuel gas

Note 1 to entr]

3.3

y: Fuel gases are listed in Table 5.

flux fuel gad hose
hose suitablg for fuel gas containing a flux

3.4

maximum working pressure
maximum pilessure to which the equipment may be subjected in service

4 Abbreviated terms

LPG liguefied petrolewm gases

MPS mgthylacetylene-propadiene mixtures

5 Application

bES:

Hoses shall only be used for the gas service for which they are identified (see 10.2).

6 Hosed

The hoses covered by this document are designated using the following information:

esignation

a) inside diameter, see Table 1;

b) light or normal duty (pressure rating), see Table 4;

c) colour and marking (gas service), see Table 5.

EXAMPLE 1

6,3 mm, light duty. Blue (Oxygen).

© ISO 2018 - All rights reserved
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EXAMPLE 2 10 mm, normal duty. Red and Orange (Universal fuel gases).

EXAMPLE 3 6,3 mm, light duty, FLUX. Red (Fluxed fuel gases).

7 Materials

7.1

Construction

7.1.1 Light and normal duty hoses

The hﬁoc ahaH comnsist uf.

a)

b)
‘)

7.1.2 Flux fuel gas hose

The flux fuel gas hose shall consist of the following:

a)

b)
‘)

7.1.3| Twin hose

Each hose used for twin hose construction shall be as specified in 7.1.1 or 7.1.2. The two h
joined longitudinally during theextrusion and/or vulcanization process. They shall be cap
separpted free of damage to énable end fittings to be fitted (see 9.3.7).

7.2

The lining and cover'shall be of uniform thickness and free from holes, porosity and other

8

8.1

a|rubber lining of minimum thickness 1,3 mm for hoses with total wall thicknessof 3
hd 1,5 mm for hoses with total wall thickness greater than 3,0 mm;

o8]

reinforcement applied by any suitable technique;

a|rubber cover of a minimum thickness of 1,0 mm.

a|rubber lining with an additional inner plastic layer, which shall be of maximum thick
to give a minimum total thickness of a rubber lining 0f 1,3 mm for hoses with total wal
3]0 mm or less and 1,5 mm for hoses with total wallthickness greater than 3,0 mm;

reinforcement applied by any suitable technique;

alrubber cover of minimum thickness 1,00mm.

Manufacture

Dimensions and tolerances

0 mm or less

ness 0,5 mm,
thickness of

oses shall be
able of being

defects.

Incidoa dinmatarc
“ie i

TITOT TOIIICTCT Y

The inside diameters of the hoses shall be in accordance with the dimensions and tolerances shown in
Table 1.

© ISO 2018 - All rights reserved
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Table 1 — Dimensions and tolerances on inside diameter

Inside diameter
Nominal size Basic dimension Tolerance
mm mm
4,0 4,0
4,8 4,8
5,0 5,0 +0,4
6,3 6,3
71 71
8,0 8,0
9,5 9,5 +0,5
10,0 10,0
12,5 12,5
16,0 16,0
0,6
20,0 20,0
25,0 25,0
32,0 32,0 +1,0
40,0 40,0
+1,25
50,0 50,0
NOTE 1 Nonpinal sizes, basic dimensions and their tolerances on inside(diameters do not comply with ISO 13072006,
Table 1.
NOTE 2 For [intermediate dimensions, numbers are chosen fromthe R20 series of preferred numbers (see ISO 3) with
tolerances for fhe next larger inside diameter listed.

8.2 Outside diameters

The basic dijnensions of the outside diameters of the hoses shall be determined by the manufaqturer
by determirIng the total wall thickness, of the hoses (including rubber lining, rubber covef and
reinforcement layer) relative to the basSi¢c- dimensions of the inside diameter by the manufacturef. The
tolerances oh the basic dimensions(of the outside diameters shall be in accordance with the yalues

shown in Tahle 2.

Table 2 — Outside diameter ranges and its corresponding tolerance and concentricity

OD range Tolerance on OD | Concentrjcity
maximym

mm mm
Up to and including 12,0 mm +0,6 0,6
Greater than 12,0 mm up to and including 16,0 mm +0,8 0,7
Greater than 16,0 mm up to and including 22,5 mm +1,0 0,8
Greater than 22,5 mm up to and including 42,0 mm +1,5 1,0
Greater than 42,0 mm +1,8 1,3

8.3 Wall thickness

The wall thickness of rubber lining, rubber cover and inner plastic layer of the hoses shall be not less
than the minimum thickness specified in 7.1.1 and 7.1.2.

4 © ISO 2018 - All rights reserved
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8.4 Concentricity (total indicator reading)

The concentricity of the hose, measured in accordance with ISO 4671, shall be in accordance with the
values given in Table 2.

8.5 Cutlengths and tolerances

The tolerances for cut lengths shall be in accordance with ISO 1307.

8.6 Disclosure of inside diameter and outside diameter

The rﬂanutacturer shall indicate the combination of the basic dimensions of the inside diamheter and the
outsigle diameter on the hose as specified in 10.3. In addition, basic dimensions of the\in§ide diameter
and optside diameter of the hose and their permissible tolerances should be disclosed\in the documents
such as the catalogues, specifications, instruction manuals and the like.

9 Requirements and type tests

9.1 |General

A surhmary of requirements and type tests with the correspending number of samples is given in
Annek D.

9.2 |Basicrequirements

9.2.1| Tensile strength and elongation at break

Measpirements shall be made on test pieces.Cut from the hoses. The materials used in the lining and
cover| when tested in accordance with ISQ/37, shall have a tensile strength and elongation| at break not
less than the values given in Table 3.

Table 3 —Tensile strength and elongation at break

Rating Tensile strength Elongation at break
MPa %
Rubbegr lining 5 200
Cover 7 250
Inner|plastic layek 5 120

9.2.2| Accelerated ageing

Meas ramante chall ha mada on tact mincac cut Feam tha hocac Aftar aagaing for 7 davc o+ o temperature

G O T o ot D T O O C O T o T Ppre CC o CO T I O it oSt o I e gt g ToT 7ty o oo™

of (70 £ 2) °C as specified in ISO 188 (air oven), the tensile strength and elongation at break respectively
of the lining and cover shall not decrease from the original values obtained by more than 25 % for the
tensile strength and 50 % for elongation at break.

9.2.3 Adhesion
When tested in accordance with ISO 8033 using the type 2 or type 4 test piece, the minimum adhesion

between adjacent components of the hose shall be 1,5 kN/m. For flux fuel gas hoses (see 9.3.4). For flux
fuel gas hoses, the inner plastic layer shall be removed prior to the test.

© IS0 2018 - All rights reserved 5
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9.2.4 Hydrostatic requirements

The hose, when tested in accordance with ISO 1402 at ambient temperature, shall meet the requirements
of Table 4.

Table 4 — Hydrostatic requirements

. Light duty .
Rating ) ) Normal duty (all sizes)
(Inside diameter <6,3 mm)

Maximum working pressure 1 MPa (10 bar) 2 MPa (20 bar)
Proofpressu Q. 2 MPao (')n bfxv‘) A MPA (An bfxv‘)
Minimum bufst pressure 3 MPa (30 bar) 6 MPa (60 bar)
Change in lenfgth at maximum 50
working presgure
Change_ in digmeter at maximum +10 %
operating prgssure

9.2.5 Flexjbility at ambient temperature

When tested in accordance with ISO 10619-1 at standard laboratory temperature as defined in
ISO 23529 uging a diameter of curvature, D, of 10 D;, where D; is thednside diameter (with a minjmum
of 80 mm), the coefficient of deformation, K, shall not be less than.0;8. There shall be no kink |n the
curved portipn of the hose.

9.2.6 Lowjtemperature flexibility

When tested in accordance with ISO 10619-2, method\B; at (-25 * 3) °C, using a D, of 10 D; (With a
minimum of|80 mm), the hose shall show no signscof leakage when subjected to the proof prgssure
(carried out at ambient temperature) stated in Table4.

9.2.7 Protection against incandescent particles and hot surfaces

The cover of|the hose shall have suffi¢ient protection against contact with incandescent particldgs and
hot surfaces| To meet this requireméent, the test piece shall resist for 60 s the test conditions giyen in
Annex C without leaking, i.e. no 1053 in pressure.

If the first tept fails, the two subsequent tests shall meet the requirements to pass the test.

9.2.8 Ozomne resistance

Hoses up to P5 mniNnside diameter shall be tested in accordance with ISO 7326, method 1, using a D
as specified |n 9¢2.5. Hoses above 25 mm inside diameter shall be tested in accordance with 1SO (7326,
method 3 or ptethod 4. For all methods the cover shall show no evidence of cracking when viewed finder
two times magnification.

9.3 Special requirements

9.3.1 Non-ignition requirement for oxygen hoses
The non-ignition test shall be carried out either according to ISO 11114-3 or Annex A.

When tested according to ISO 11114-3, the initial conditions shall be set at 2 MPa (20 bar) (ambient
temperature) and the self-ignition temperature shall be higher than 150 °C.

When tested by the method described in Annex A, three samples of the lining shall remain in the
apparatus at a constant temperature of 360 °C to 365 °C for 2 min without ignition.

6 © ISO 2018 - All rights reserved
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If more than one of the samples show evidence of ignition in less than 2 min, the hose shall be considered
not to comply. If only one sample shows evidence of ignition in less than 2 min, three further samples
shall be prepared and tested. If any of the three samples in this second series shows evidence of ignition
in less than 2 min, the hose shall be deemed not to comply.

9.3.2 Resistance to acetone and dimethylformamide for acetylene hoses

A sample of the lining, when immersed in the acetone at standard laboratory temperature as defined in
[SO 23529 for 70 h, shall not increase in mass by more than 8 % when calculated in accordance with the
method specified in ISO 1817.

pre-of-the g whehimmerseartne-aimetny ce-at-statreaar oryjtemperature
as defined in ISO 23529 for 70 h, shall not increase in mass by more than 8 % when)falculated in
accorfance with the method specified in ISO 1817.

9.3.3| Resistance to n-pentane for propane hoses

A sample of the hose lining, when tested as described in Annex B, shall shew absorbed nfpentane not
exceeding 15 % mass fraction (see B.1) and n-pentane extractable matter within 10 % rhass fraction
(see B.2).

9.3.4| Resistance to azeotrope of trimethylborate with methanol for flux fuel gas hoses

9.3.4{1 Adhesion after conditioning in trimethylborate-methanol azeotrope
Remave the inner plastic layer from the rubber lining:

Seal dne end of the test hose and fill the hose with the test fluid and condition for (70 + 2) h at (23 + 2) °C.
After|this period empty the test fluid from the hose and leave for 24 h.

An adhesion test in accordance with ISO 8033 using the type 2 or type 4 test piece shall b carried out
on thtee test pieces taken from the hoseafter the fluid has been removed.

The adhesion between the rubbertlining and the reinforcement shall meet the specified requirements.
The hjose shall have a minimumradhesion between the rubber lining and the reinforcement of 1,5 kN/m.

9.3.4]2 Tensile strength and elongation at break after conditioning in trimethylborate-
methanol azeotrope

The Hose when tested in accordance with the following method shall have a variation in the tensile
strength and elotgation at break of less than 30 % from the original values obtained undet 9.2.1.

Seal dne end“of'the test hose and fill the hose with the test fluid and condition for (70 + 2) h at (23 = 2) °C.
After|this.period empty the test fluid from the hose and leave for 24 h.

Tensilestrength and etongation at break tests i accordance with 1ISO-37 shall be carried out on five
test pieces of inner plastic layer of the lining cut from a hose after the fluid has been emptied. The
measurement shall be carried out 24 h after the emptying of the hose.

The variation of the tensile strength and elongation at break shall meet the specified requirements.

9.3.4.3 Change in mass and volume after immersion in trimethylborate-methanol azeotrope

A mass and volume variation test in accordance with ISO 1817 shall be carried out on three test pieces
of inner plastic layer of the lining, cut from a hose and immersed in the test liquid for (70 + 2) h at
(23 £ 2)°C.

The mass and volume variation of the inner plastic layer of the lining shall not exceed 8 %. The
measurement shall be carried out within 30 min after taking the test pieces out of the test liquid.

© ISO 2018 - All rights reserved 7
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9.3.5 Flexibility of flux fuel gas hoses

One sample of hose shall be filled with trimethylborate-methanol azeotrope for 70 h at (23 + 2) °C. The
flux fuel gas hoses shall then be submitted to the same test as specified in 9.2.5. The test shall be carried
out within 30 min after the emptying of the hose. In addition to the requirements of 9.2.5, the hose
shall show no signs of leaks when subjected to the proof pressure (carried out at ambient temperature)
specified in Table 4.

9.3.6 Permeability to LPG, MPS, and natural gas of methane hoses, universal fuel gas hoses, and

flux fuel gas hoses

When tested
pressure [ap
in ISO 23529

- 1 . 1LCO 4000 - b e L O 0L 1 £ e 1 b

T dACLUTUIILT WILIT 10U TUOU uaulg d LCSL Sdb Ul 70 70 VUIUIIIC 1T dACLIUIL l)l UlJlellC dl Ly
broximately 0,6 MPa (6 bar)] and standard laboratory temperature of (23 * 2) °C as-d¢
the gas permeance shall not exceed 25 cm3/m-h, irrespective of inside diametér:

9.3.7 Requirements for twin hoses

9.3.7.1 Ge

Both of the h
conform to t
relevant test

9.3.7.2 Se}

It shall be po
test shall be

of the twin hj
hose. Execut

neral

oses from the twin hose construction shall after separation by-the following test m
his document. Each individual hose shall meet all the requirements when subjected
5 for the specific hose type.

paration test for twin hose

ssible to separate twin hose into two single hoses with a force between 25 N to 100 ]
rarried out using a tensile test machine. Initially separate using a knife, a sufficient |
pbse to enable each individual hose to be secured in the jaws. Mark 200 mm of unsep3
e the test over a length of 300 mm witha,jaw separation speed of 100 mm/min. The

inder
rfined

ethod
to the

N. The
ength
rated
value

of the force t pf the

notch, exclud

o be taken into account is the mean value measured during the propagation phase
ing the first 100 mm where the ten§ion is not yet stable.

9.3.8 Requirements for universal fuel\gas hose

Hoses shall gomply with the requiremients of 9.3.2, 9.3.3 and 9.3.6.

10 Hose cplour and gasidentification

10.1 Genenal

The hose covler material shall be coloured throughout and marked as follows.

10.2 Gas identification

In order to identify the gas for which the hose is to be used, the hose cover shall be coloured and marked
as specified in Table 5. In some countries, national requirements on colour identification have been
standardized. In these cases, the colour identification detailed in Annex E shall apply. For countries that
have no such standards or regulations, the colour identification specified in Table 5 shall apply.

In the case of twin hoses, each of the individual hoses shall be coloured and marked in accordance with
this document.
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Table 5 — Hose colour and gas identification

Gas Colour and marking of cover
Acetylene, other fuel gases? (except LPG, MPS, natural gas, methane) red
Oxygen blue
Compressed air, nitrogen, argon, heliumb, €O, black
LPG, MPS, natural gas, methane orange
Universal fuel gases (included in this table) except fluxed fuel gases red and orange
Fluxed fuel gases red-FLUX
a2 Themanufacturer shall be consulted on the suitability of the hose for use with hvdrogen
b The manufacturer shall be consulted on the suitability of the hose for use with helium.

10.3 |Marking
The hjose cover shall be durably marked at least every 1 000 mm with the folleving informjation:

a) a|reference to this document, i.e. ISO 3821;

b) "FLUX" (for flux fuel gas hoses only);

c) the maximum working pressure in megapascals and between/parentheses in bar;

d) the combination of the basic dimensions of the inside diameter and the outside|diameter in
illimetres;

e) the manufacturer's and/or supplier's mark (in the'examples given as XYZ);
f) the year of manufacture.

EXAMPLE1 SO 3821 -2 MPa (20 bar) - 10x17+ XYZ - 2018.

EXAMPLE 2 IS0 3821 - FLUX 2 MPa (20bar) - 6,3x12,3 - XYZ - 2018.

© ISO 2018 - All rights reserved 9
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Annex A
(normative)

Method of test for non-ignition

A.1 Apparatus

Usual laborafory apparatus and in particular the following.

A.1.1 Appdratus shown in Figure A.1, the tubing portions of which shall be constracted| from
borosilicate glass of wall thickness:

a) 0,75 mmfto 1,25 mm for a diameter of 6 mm to 9 mm;

b) 1 mm to|[2 mm for a diameter of 36 mm to 46 mm.
A.1.2 Heatiing furnace, of 350 W, with internal dimensions: 150 mm deep by 50 mm diameter.

A.1.3 Tubuylar variable resistance, of 190 Q to 200 ), with sccew* movement or an auto-transformer
with continupusly variable output voltage.

A.1.4 Calihrated flowmeter for oxygen, for 0 I/min to,51/min at atmospheric pressure and 15 {C.

A.1.5 Nitrggen-filled mercury-in-glass thermemmeter, suitable for use at 150 mm immefrsion,
graduated frpm approximately 300 °C to 400 °Ciin-intervals of not more than 5 °C, the graduatigns to
start not less|than 200 mm above the bulb.

A.2 Procddure

Insert the ignition test apparatusyin its aluminium foil wrapping, into the electric furnace. The pufrpose
of the alumiiium foil is to minimize heat loss by radiation and to obtain a more uniform temperature
distribution.| Adjust the enefgy" supply to the electric furnace with the variable resistance or|auto-
transformer(so that a constant temperature of 360 °C to 365 °C is maintained with the oxygen flpwing
at (2 £0,1) 1/min.

Cut the samjple of rubber lining for test, after cleaning by buffing, into blocks of 8 mm3 to 10 mm?3 of
which no sidg shall’be less than 1,3 mm nor greater than 2,5 mm.

When the fuknaeeis-ateconstant tcmpcraturc, remove-the oamplc huldcr, impalc & oamplc bleek-of the
rubber lining under test on the tungsten point and replace the sample holder in the apparatus. It is
necessary for this operation to be carried out quickly, so that cooling is reduced to a minimum. The

tungsten point should be kept clean and sharp.

Retain the sample in the apparatus for at least 2 min and observe it carefully during this period for
evidence of ignition. Fumes can be observed, but this shall not constitute evidence of ignition, which
is normally accompanied by a flash and sometimes by a small explosion. When ignition of a sample
occurs, the temperature of the apparatus can rise; time shall then be allowed to permit the temperature
to return to the appropriate testing temperature.

Test three samples consecutively.

10 © ISO 2018 - All rights reserved
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ISO 3821:2018(E)

Dimensions in millimetres
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1  okygen outlet
2 hpat-resistant packing
3 thermometer
4  ofifice
5 1§/23joints
6  okygen inlet
7  aluminium foil
8  tyngsten wire of diameter 0,7 mm tapered to a fine point and of length (20 £ 0,5) mm

Figure A.1 — Apparatus for ignition tests on lining samples
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ISO 3821:2

018(E)

Annex B
(normative)

Method of test for resistance to n-pentane

B.1 Weigh a portion of the hose lining and then immerse it in n-pentane at standard laboratory

temperature
50 times the

B.2 Follow
temperature

B.3 Calculdte the percentage mass fraction n-pentane absorbed from Formula (B.1):

my —m,
My
and the perc
my —my
My
where
my is th|
m, isth|

m, isth

as defined in ISO 23529 [(23+2) °C] for 72 h. The volume of the n-pentane shall be a

t least

volume of the test piece.

ng immersion, reweigh the test piece after 5 min conditioning in air at standardAabo
and reweigh again after 24 h further conditioning in air at standard laboratorytemper

<100

bntage mass fraction of n-pentane-extractable matter from Formula (B.2):

<100

initial mass of each test piece;
mass of each test piece after immersion and 5 min conditioning;

mass of each test piece after 24 h further conditioning.

ratory
ature.

(B.1)

(B.2)
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ISO 3821:2018(E)

Annex C
(normative)

Method of test for resistance to incandescent particles and hot

A circuit diagram for the chromium-nickel steel heating wire is shown in Figure C.1.

Clam
the h
down|
durat
nitrog
the sd

Heat
(800

N O U W
o< v < T

surfaces

a sample of hose, approximately 500 mm in length, in the test apparatus (see Figur
ating wire (2,5 mm diameter) between the electrical connections, spaced 200 mi
ard force of the incandescent wire, perpendicular to the hose axis, shall-be 1 1

ren, at a pressure of 0,1 MPa (1 bar). In the case of twin hoses, the force shall be applig
paration line.

the wire with a current of 50 A, at a potential of 2 V maxinium, to obtain a ter

 80) °C.
A
2 5@ h§6
7

1

olation transformer
bwer supply
iriable output transformer

mmeter

bltmeter

1ermocouple
c

romium-nickel‘steel wire (X10CrNi18-8 (EN steel number 1.4310)) of diameter 2,5 mm

Figure C.1 — Circuit diagram for the test apparatus

e C.2). Clamp
n apart. The
N during the

ion of the test (see Figure C.3). At the beginning of the test, fill the hose with an inert gas, e.g.

d straight on

nperature of
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