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INTERNATIONAL STANDARD

I1SO 2503-1972 (E)

Welding —

Regulators for gas cylinders used in welding, cutting

and related processes

1 SCOPE [AND FIELD OF APPLICATION

This Interpational Standard specifies requirements for
pressure re:[ulators normally used for compressed gases at
pressures up to 200 X 10° N/m? (or 200 bar) and for
dissolved 3cetylene, but does not apply to pipeline
regulators.

2 REFERENCES

ISO/R 554,| Standard atmospheres for conditioning and/or
testing — Standard reference atmosphere — Specifications.

ISO 2442, Welding — Hoses for gas welding and allied
processes. |(At present at the stage of draft.)

3 DEFINITION

pressure regulator - A device for regulating a-generally
variable inlpt pressure to as constant as possible-an outlet
pressure by|setting a valve by means of a control knob.

NOTE — The terminology relative to pressure regulators will be the
subject of a future International Standard.

4 UNIT OF PRESSURE
The pressuries measured.are gauge pressures’’.

They are expressed i 10° N/m? (or bar)?).

5.2 Design, machining and assembly

5.2.1 Oxygen regulators

Regulators for oxygen shall be/so designed, fnachined and
assembled as to avoid internal burning; all components and
accessories shall be_ thoroughly cleaned apd degreased
before assembly.

5.2.2 Filter

A dust filter having an effective cross-section compatible
with~the discharge shall be mounted within [the regulator
upstream of the pressure regulating valve.

5.2.3 Outlet valve

The regulators can be fitted with an outlet valve. When
fitted, valve spindles shall be captive.

b.2.4 Regulator cover
The cover position is left to the choice of the fnanufacturer.

NOTE — In some countries regulations exist for thg position of the
spring cover.

5.2.5 Pressure adjusting device

This device shall be designed in such a way that the valve

5 MANUFACTURING REQUIREMENTS

5.1 Materials

The materials of regulator components liable to come into
contact with the gases shall have adequate resistance to the
chemical action of these gases under operating conditions.

NOTE - In most countries regulations exist which limit the
maximum copper content of components coming directly into
contact with acetylene.

1) Pressure exceeding the atmospheric pressure.
2) 1 bar = 10° Pa = 10° N/m?2,

wWill not be held in the open position, tor example, as a
consequence of the spring going solid.

5.2.6 Relief valve

The relief valve shall remain gas-tight up to the pressure p,
(see 7.4.1). It shall open sufficiently and ensure a gas
discharge such that the pressure in the low pressure
chamber of the regulator cannot exceed 2 p, (see 7.1.2). It
shall be fitted in such a way that the gas discharges safely.
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5.2.7 Pressure gauges

5.2.7.1 Specification and tolerances

In the absence of an International Standard concerning the
specification and tolerances of gauges, existing national
standards shall be applied.

5.2.7.2 Marking

Oxygen pressure

“OXYGEN —
oil-can.

Acetylene pressu

“ACETYLEN

gauges shall be marked :

7.1.2 Nominal (maximum) outlet pressure p,

Nominal {maximum) downstream pressure for the standard
discharge specified in the table of equipment classes given
below.

NOTE — For acetylene, there exist in certain countries national

specifications in which it is forbidden to exceed certain values of
maximum outlet pressure.

7.2 Flows

use no oil”’, or with the symbol : a deieted

-

re gauges shall be marked :

[

6 CHARACTERISTICS OF CONNECTIONS

6.1 Inlet connegtions

All regulators shiall be made in such a way that the(inlet

connection is C
designed for the

are specified in n|

6.2 Outlet comIctions

Pending the re

following require

- hose nipple b

— hose nipple
cylinder;

— curved hose nipples are prohibited

bmpatible with the cylinder valve-outlet
gas contained. Cylinder valve connections
ptional standards.

Its of the current~ISO work, only the
ments apply :

earing cone. angle : 45°;

orientation : downwards, away from the

7.2.1 Maximum discharge Q. .

The maximum discharge of the gas concerned; expressed in
cubic metres per hour!’, which the regulator canl provide
for an upstream pressure p; defined by.the express{on :

P3 :2p2 +-1 bar

This discharge is obtained for ap’ outlet pressure p,

7.2.2 Standard discharge Q,

The standard discharge is given in the table.

7.3 Equipment classes

7 PHYSICAL CHARACTERISTICS

7.1 Pressures

7.1.1 Nominal (maximum) inlet pressure p,

Nominal
regulator is desig

(maximum) upstream pressure for which the

ned.

1)} The reference conditions are defined in 9.2.

Performance is measured at a standard discharge Q} , shown
in the table of equipment classes.
TABLE — Equipment classes
Nominal Nominal
(maximum) {maximum) T:ndard
inlet outlet di harge”
Gas Class pressure pressure
b, P, Ol
bar bar m3/h
Oxygen
and other
compressed I 150 or 200 3,6 E
gases at 1l 150 or 200 8 25
150 or
200 bar
Dissolved | 15to 18 1.5 1
acetylene 1 1510 18 1,5 5

A regulator is considered to belong to one of the classes
specified above if its maximum discharge Q . is not less
than the standard discharge Q, of the class concerned.
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7.4 Operating characteristics

7.4.1 Coefficient of pressure increase upon closure, R

(Definition)

This is defin

where p, i

ed by
R= Pa — P2
P2

s the stabilized outlet pressure (stabilization

pressure) noted 1 min after discharge ceases, with the

ISO 2503-1972 (E)

8 MARKING

8.1 Colour coding

Regulators shall be clearly and permanently identified by
the colours specified for the various gases in 1SO 2442,

8.2 Other information

The following information shall be clearly and permanently
marked on the regulator body or cover or on a plate

regulator se

For standar
upon closur

to the standard initial conditions p,, p3, Q.

H discharge the coefficient of pressure increase
e R, shall be less than 0,3.

7.4.2 Irregylarity coefficient, i (Definition)

This is defin

ed by
Ps — P2
P2

where ps it the highest or lowest value of the outlet

pressure dut

Py to p;3 fd
accordance

ng a test in which the inlet pressure varies from
r a flow equal to the standard discharge Q, in
with the table in 7.3.

The limits shall be

-0,3<i<+0,3

permanently Tixed to the regulator :
— maker’s name or symbol;
— regulator class in accordance with.7.3.

In addition, the national marking specifications shaill be
respected.

9 TESTING

9.1 Typeof gas

Tests should generally be made with oii-free copnpressed air,
except that oxygen shall be used for the fest given in

7.4.3 BehaViour at operating temperatures

Under ordirjary operating conditions, the regulators shall-be
capable of gperating normally at the temperatures towhich
they may bg subjected.

9.6.2.2. In all cases the tests shall be made
maximum 50 p.p.m. of moisture, corresp

with dry gas,
bnding to a

dewpoint of about —48°C. The results thus obtained

shall be adjusted for the gas for which the

regulator is

designed, assuming by convention that the discharges are

inversely proportional to the square roots of

the densities.

Pa Pa
D2 / P2
|
g | g
3 =
a ! a
5 S I 5
] | 5
o | © |
| o l
l Q
i I
| |
Y 1 .|
P Inlet pressure P3 0 P Inlet pressure P3 0

a) with rising characteristic

b) with falling characteristic

FIGURE — Typical dynamic expansion curves
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9.2 Discharge and pressure measurements

The results of measurements shali be related to conditions
of normal temperature and pressure (20 °C and
1,013 bar)). It is necessary to observe the maximum
tolerances related to pressure and flow measurements,
especially to determine the coefficients i and R (see 9.4 and

"
,
;
5
5
3

9.5).

9.3 Rating tests

9.6 Mechanical tests

9.6.1 /Internal pressure test

For this test the opening shall be closed, and the relief
valve, diaphragm and pressure gauges replaced by blank
flanges.

The hydraulic test shall be performed for the high pressure
part at 300 X 10° N/m? (bar) and for the low pressure part

9.3.1 Maximun

The discharge
atmosphere, wi
pressure p, as
Ps3.

9.3.2 Standard

The rating tests
specified in the

h discharge Q.

Q,,.« shail be found by discharging to
th the regulator set to maximum outlet

efined in 7.1.2, and the upstream pressure

discharge Q,

shall be made at the standard discharge Q,
table in 7.3. In the case of other gases, the

corresponding discharge for_ the gas actually used shall be

calculated.

9.3.3 Expansio
plotted during

The curve (see
function of the
a test starting

n curve with rising or falling characteristic,
pntinuous discharge

7.4.2) gives the downstream pressure as a
ipstreamn pressure. 1t shall be plotted during
with the initial values of p,, p, and Q,

shown in the ta]rle in7.3.

The test shall |
upstream pressu

The curve shall
Ps.

9.4 Coefficient
(Measurement)

With the regul

st for at least 15 min and continue until.the
Fe is no greater than p3.

show no sudden variations betweéen p,; and

of pressure increase/ upon closure, R

tor set to the same’/conditions as for the

discharge Q, , proceed as follows..

When the disc

narge is blocked, the pointer of the low

pressure gauge
the stabilizati

oves to-a higher value and stabilizes. Note
pressure p, after 1 min and from it

determine the Jaltie 6f R in accordance with the formula of

7.4.1:

at-30-X- 105 N/m?2 (bar).

NOTE — In some countries, consideration is being/given [to a higher
test pressure for the low pressure part.

9.6.2 Leakage and ignition tests

9.6.2.1 Leakage

Regulators shall\be gas-tight externally, i.e. to atmosphere,
and internally; i.e. between the high pressure [and low
pressure parts, for all pressures or pressure dfferences
normallyroccurring with the gases concerned.

Jo check this gas-tightness, the following testy shall be
made :

a) The pressure adjusting screw is loosened, the pressure
gauges suitably damped or isolated, and the |regulator
subjected to the maximum inlet pressure p, .

suddenly pressurized and suddenly dischgrged to
atmosphere, twenty times, possibly by megns of a
three-way cock fitted on the inlet.

b) Under the same conditions as above, the refulator is

c¢) Tests a) and b) are repeated, but at the |upstream
pressure p3, which shall remain constant throughout the
tests.

During and after these three tests there shall be no leak at
the outlet orifice for a period of at least 2 min.

d) With the inlet pressure at its maximum Vvalue p,,

Pa — P2
P2

R =

9.5 Irregularity coefficient, i (Measurement)

This coefficient

is determined from the dynamic expansion

curve by the formula of 7.4.2 :

Ps P2

j=—

P2

the regulator is discharged to atmosphere through an orifice
set to the regulator’s standard discharge Q; at the
maximum outlet pressure p,. The low pressure side is then
given the cycle of tests described in b). After this test the
pointer of the low pressure gauge shall be completely
stabilized and the regulator shall be internally gas-tight for a
pressure ps not more than 1.3 times p,, the observation
being made 1 min after the closure of the outlet control
valve.

This test is repeated with an inlet pressure equal to p3.

1) tn conformity with ISO/R 554, conditions of normal temperature and pressure are 27 ° C and 1,013 bar for tropical countries.

4
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9.6.2.2 Ignition safety (oxygen regulators)

Oxygen regulators shall be designed to be safe against
internal ignition, These tests shall be made with oxygen at
60 °C, under the conditions specified in 9.6.2.1 a) and b),

1SO 2503-1972 (E)

the pressure being applied every 30 s and held for 10's.

For all the tests mentioned in 9.6.2.1 and 9.6.2.2 the
regulators shall be fitted with the filter specified in 5.2.2.
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