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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 5171:2019(E)

Gas welding equipment — Pressure gauges used in
welding, cutting and allied processes

1 Scope

This document spec1f1es requlrements for Bourdon- tube pressure gauges normally used with

2 ormative references

The fpllowing documents are referred to in the text in such a way thiab some or all of
constjtutes requirements of this document. For dated references, only the edition cited

d processes. It

their content
applies. For

undated references, the latest edition of the referenced document(including any amendments) applies.

ISO 741, Pipe threads where pressure-tight joints are made on thethreads — Part 1: Dimensiops, tolerances

and dgsignation

[SO 2p8-1, Pipe threads where pressure-tight joints are-iot made on the threads — Part 1f

tolerdnces and designation

ISO 4D7, Guide to the choice of series of preferred nimbers and of series containing more rouf
preferrred numbers

Dimensions,

ded values of

ISO 4589-2:2017, Plastics — Determination of burning behaviour by oxygen index — Parf 2: Ambient-

tempegrature test

ISO 9539, Gas welding equipment > Materials for equipment used in gas welding, cutting and allied

procegses

ISO 1§0102, Assembly tool§ for screws and nuts — Double-headed open-ended engineers’
Outsidle dimensions

wrenches —

ISO 14114, Gas welding equipment — Acetylene manifold systems for welding, cutting and allieq processes —

General requirements
ISO 15296, Gas welding equipment — Vocabulary
ANSIJASME B1.20.1Y), Pipe threads, general purpose (inch)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 15296 and the following apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

1) Published by and available from the American National Standards Institute (ANSI), 11 West 42nd Street,

New York, NY 10036.
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31

Bourdon tube pressure gauge

device incorporating elastic tube with direct indication by pointer (3.5) and graduated scale (3.7) of the
pressure being measured

3.2
case
outer housing that contains the Bourdon tube and the movement (if existing)

3.3
dial
plate or area an which the scale (3.7) is marked

3.4
flange
circular extepsion of the case (3.2) used for mounting

3.5
pointer
indicator whpse position in relation to the scale (3.7) indicates the value of theméasured pressur

197

3.6
pointer stof
projection that stops the travel of the pointer (3.5)

3.7

scale
array of marfks, together with any associated figuring, in relation to which the position of the ppinter
(3.5) is obsefved

3.8

vent
blowout safefty device or venting area incorporated in the gauge to permit the rapid safe dissipatfion of
internal pregsure in the event of a leakage or'burst in the Bourdon tube

39
window
transparent front through which thedial (3.3) is observed

4 Pressure

4.1 Unit of pressure

All pressure§ givelr are gauge (effective) pressures in megapascals (MPa) (and bar).

4.2 Maximum scale reading

Where practical, the maximum scale reading for a particular gas and pressure level shall be selected
from the values given in Table 1. Where not practical, the maximum scale reading shall be selected from
the R10 series of preferred numbers or the more rounded values given in ISO 497.

4.3 Maximum pressure mark

The maximum operating pressure shall be indicated on the dial by a symbol or coloured mark and shall
not exceed 3/4 of the maximum scale reading.

NOTE For pressure gauges used with regulators conforming to 1ISO 2503, the maximum pressure mark is
normally p; for low-pressure gauges and p1 for high-pressure gauges, as defined in ISO 2503.

2 © IS0 2019 - All rights reserved
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Table 1 — Maximum scale reading

1:2019(E)

Pressure level Acetylene Oxygen and other gases

MPa (bar) MPa (bar)
0,25 (2,5)

0,4 (4)

0,1(1) 0,6 (6)

Low-pressure (LP)a 0,16 (1,6) 1,0 (10)
0,25 (2,5)b 1,6 (16)

2,5(25)

4,0~40)

251(250)
High-pressure (HP)c.d.ef 4 (40) 31,5 (315]
40 (400)

a  For acetylene, the low-pressure level shall be <0,15 MPa (1,5 bar) according to [SO.14114.
b 0f25 MPa (2,5 bar) only apply for acetylene systems up to maximum working ptessure up to 1,5 bar.

¢ 2% MPa (250 bar) pressure gauge for use with CO2 and compressed gas.cylinders filled to a maximun
pressiire of 18,5 MPa (185 bar) at 15 °C.

d
of 23 MPa (230 bar) at 15 °C.

w

30 MHa (300 bar) at 15 °C.

|,5 MPa (315 bar) pressure gauge for use with compressed gas cylinders filled to a maximum settled filling pressure
e 4P MPa (400 bar) pressure gauge for use with compressed gas'cylinders filled to a maximum settled filling pressure of

f For acetylene, the high-pressure level shall be >0,15 MPa{1,5 bar) up to 2,5 MPa (25 bar) according to [0 14114.

settled filling

5 Manufacturing requirements
5.1 |Materials

5.1.1| General

The npaterials of the pressure gauge components in contact with the gas shall have adequalte resistance

to thg chemical action-efithe gas under operating conditions.

Bourdon tubes andXother parts in contact with acetylene gas shall conform to ISO 9539.

5.1.2] Oxygen'pressure gauges

Bourdlon tubes and other parts in contact with the gas shall be resistant to the action of th

Shall a¥a ammaple nde opera a¥e ond aVa e g JAQ o pnre e aha¥a empery

Thread sealants or sealing rings shall also be resistant to the action of the oxygen and
flammable under operating conditions (e.g. working pressures and temperatures).

Components in contact with oxygen gas shall conform to ISO 9539.

Only lubricants suitable for use in oxygen at the service pressure and temperature shall be

© IS0 2019 - All rights reserved
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5.2 Design and dimensions

5.2.1 Operational equipment

5.2.1.1 Accuracy

The pressure gauge accuracy shall be at least that of class 2,5, i.e. with a maximum deviation within the

tolerance, +2

,5 % (of full-scale reading), over the entire scale.

5.2.1.2 Overpressure and leakage test requirements

5.2.1.2.1 (
Test A of 5.7

the high-pre
requirement

5.2.1.2.2

Those parts
under the co
exceed 0,306

5.2.1.2.3

When tested

5.2.1.3 To

eneral

.1.2.2 and Test B of 5.2.1.2.3 apply to all gauges except for acetylene gauges’loca
ssure part of manifold systems or high-pressure pipe systems, which'\shall fulf
5 defined in 1SO 14114.

Test A

pf the pressure gauge that are in contact with the gas shall.not-burst or leak when {
hditions given in 8.6.1 for a period of not less than 24 h at60 °C. The leakage rate shd
mbar l/min (18 cm3/h).

Test B

in accordance with 8.6.2, the leakage rate shall not exceed 0,0612 mbar I/min (3,6 cr

'sion

After application of the torque of 10 Nm according;to 8.3.1 for a period of not less than 30 s, the prd

gauge shall s

htisfy the conditions of accuracyspecified in 5.2.1.1.

After applicaftion of the torque of 25 Nm according to 8.3.2 for a period of not less than 30 s, the pr¢

gauge shall b

The tests ab
nominal size

5.2.1.4 Be

e leak-tight at a pressure corresponding to the maximum scale reading.

ve apply to gauges with-‘connecting threads of a nominal size of 1/4. Connecting thre
1/8 shall only be ised when equivalent safety can be demonstrated.

nding

After applicaftion of the load of 1 kN according to 8.4, the pressure gauge shall be leak-tight to atmos

at a pressure

corresponding to the maximum scale reading.

red in
il the

ested
111 not

h3/h).

ssure

ssure

nds of

phere

5.2.1.5 Cas

Yent test
verHtteo>t

In case of rupture of the Bourdon tube, e.g. due to overpressure or fatigue, the vent on the pressure
gauge shall allow the escape of gas safely and in any case not in the direction perpendicular to the front
of the pressure gauge (see 8.5). Furthermore, the face of the gauge shall not burst, and no parts shall be
thrown from the gauge in any direction.

5.2.2 Dimensions

The nominal size is based on the diameter of the casing (dimension 4 in Figures 1 and 2). The values 40,
50 and 63 are standardized.

The dimensions shall be in accordance with Figure 1 and Table 2, or Figure 2 and Table 3, as appropriate.
The connecting dimensions are shown in Figure 3 and Table 4.

© ISO 2019 - All rights reserved
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J

'_'_:f'_'_

51,

—
-
—
—
-

D

Key
1 thread

a  sgale angle

D. dJ]ameter of the casing

Figure 1 — Pressure gauge with bottom entry

Table 2 — Dimensions of pressure gauge with bottom radial entry

a D, Thread
Normal size
degrees | mm Parallel thread Tapered thread
G1/8B R1/8 or 1/8-27 NPT EXT
40 270 +5
40_2 or or
G1/4B R1/4 or 1/4-18 NPT EXT
G1/8B R1/8 or 1/8-27 NPT EXT
50 270 +7
507 or or
G1/4 B R1/4 or 1/4-18 NPT EXT
63 270 63+; G1/4 B R1/4 or 1/4-18 NPT EXT

The thread eonnection (see Figure 3), according to the type, shall conform to the following standards:

— f(I)r parallel thread, ISO 228-1;

— for tapered thread (Symbol R), ISO 7-1;
— for tapered thread (Symbol NPT), ANSI/ASME B1.20.1.

© IS0 2019 - All rights reserved 5
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Key
fixing holps, F
thread

a  scale angle

D. diameter|of the casing

D¢ flange digmeter

Dy diameter|of the fixing hole circle

Figure 2 — Pressure gauge with rear entry

Table 3 — Dimensions of pressure gauge with rear entry

Normal skze (74 D¢, max Thread Df max| Dn Fmin
degrees | mm | Parallel thread Tapered thread mm | mm | [mm
G1/8 B R1/8 or 1/8-27 NPT EXT
40 270 42 or or 61 51 3,6
G1/4 B R1/4 or 1/4-18 NPT EXT
G1/8 B R1/8 or 1/8-27 NPT EXT
50 270 52 or or 68 60 3,6
G1/4 B R1/4 or 1/4-18 NPT EXT
63 270 67 G1/4 B R1/4 or 1/4-18 NPT EXT 81 75 3,6

The thread cpnnlection (see Figure 3), according to the type, shall conform to the following standdrds:

— for parallel thread, [SO 228-1;
— for tapered thread (symbol R), ISO 7-1;
— for tapered thread (Symbol NPT), ANSI/ASME B1.20.1.

6 © IS0 2019 - All rights reserved
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W a
¢d, 2 W
= |
V > !/ \.|
; |
@- 111 -
] |
| \ T v
« . T
Rz 16 I B
1

®d;
B
Key
1 spigot
2 wrench flats (square, hexagon or other form)
W width of wrench flats
a  The minimum height of flats shall be compatible with the use ¢f standard spanners according to[ISO 10102.

Figure 3 — Threadconnection

Table 4 — Dimensions of threads

Dimensions|in millimetres

Thread size 2 dy o\ds 2 d4min Ih I2 I3 f Whin
G1/8|B 4 8 8 +0,5 2 +0,5 1,p 8a
/ 107 2"
G1/4B 5 9,5 9,5 +0,5 2 +0,5 2 10a
/ 13%4 2%
R1/8 — — — min. 10 — — — 8a
R1/4 — — — min. 13 — — — 10a
1/8-27 NPT EXT — — — min. 10 — — — 8a
1/4-18 NPT EXT — — — min. 13 — — — 10a

G1/8|B may bée.iwade without spigot.
G1/8|B maype made without groove f. In that case, the length of threading shall be equal to /5.

a  Prefépably 14 mm.

The maximum values for the turning radius, R, shall be as given in Figure 4 and Table 5.

© IS0 2019 - All rights reserved 7
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Key

R  turning rd

5.2.3 Dial

The graduat
pressure eas|

The scale sha
over the scal

The tip of the

6 Safety

All pressure
oxygen use aj

Substances
general shal
requirement

dIus

Figure 4 — Turning radius

Table 5 — Maximum values of turning radius, Ryax

Pressure gauge size Rmax
mm mm

40 30

50 37

63 45

and pointer

ons and markings shall be clear and legible,"and it shall be possible to read the ind
ily.

P range.

pointer shall be as near as practical to the dial, but the distance shall in no case exceed

gauges shall be‘degreased and free of flammable contaminations. The requiremen
ccording to ISO9539 shall be fulfilled.

that could) react violently with oxygen, e.g. hydrocarbon-based solvents and o
not beused for pressure gauges, regardless of which gas the gauge is intended fo
5 fof Oxygen use according to ISO 9539 shall be fulfilled.

cated

11l be numbered on at least every tefith mark but with a minimum of four numbered marks

P mm.

ts for

Is, in
r. The

The inlet orit

All non-metallic external materials shall be self-extinguishing (see 8.7).

Under normal operating conditions, the vent shall be closed with a membrane, disk or similar closure
which shall withstand normal handling.

7 Marking

The dial shal

| be marked at least with the following:

— areference to this document, i.e ISO 5171;

— the symbol for the unit of pressure;

© ISO 2019 - All rights reserved
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— the registered trade name or registered trade mark of the manufacturer and/or supplier;
— for an acetylene pressure gauge, the word “acetylene”?) or the letter “A”;

— for an oxygen pressure gauge, the word “oxygen”3) or the letter “0” and the symbol 0248 according
to ISO 7000:2014, but crossed out, as shown in Figure 5.

[ L

L -

Figure'5 — Engine oil (crossed out)

An additional marking of the batch number shall be on the pressure gauge

8 TTlests

8.1 |General

The fpllowing-tests are not intended as a production inspection procedure, but are to be gpplied to the
sampl|e gduges submitted to check compliance with this document.

£ o1l 1 Ao 1l 4 1 £l a1 1 : £l
Each testshalbeconduected-with+% Sampresorare- samemoacrana verstotror e presstutre gauge. The

samples shall meet the requirements of Clauses 5 and 6.

The pressure gauges shall be checked for compliance with the manufacturing drawings and with this
document.

Pressure gauges to be used with helium and/or hydrogen shall be tested with helium.

Pressure gauges to be used with other gases shall be tested with dry oil free air or nitrogen.

2) The word “acetylene” is not to be translated into any other language.

3) The word “oxygen” is not to be translated into any other language.

© IS0 2019 - All rights reserved 9
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8.2 Accuracy

The test shall be carried out using a test pressure gauge of at least class 0,6 and at a temperature of
(23 = 2) °C (STP conditions). Each sample gauge shall be tested over its entire scale, the pressure being
increased in at least five steps equally spread over the measurement range to the maximum operating
pressure (see Figure 6). The pressure shall then be increased to the maximum scale reading after which
it shall be decreased in at least five steps equally spread over the measurement range. The accuracy
shall be compared only over the operation pressure range (see 5.2.1.1). The pressure gauge may be
lightly tapped during this test.

If a pointer stop is incorporated, the accuracy shall meet the conditions of class 2,5 at the bottom of

the scale.

Key

maximu:[

1

2 maximu
p  pressure
t

time, s

scale reading

8.3 Torsign test

8.3.1 With
direction to

operating pressure

Figure 6 — Accuracy test

the gauge mounted by its thread, a torque of 10 N m shall be applied in the tighfening
he gauge casing for a period of not less than 30 s, using a device that does not suppart the

10
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casing (see Figures 7 and 8). Immediately after this loading, check the pressure gauge for accuracy in
accordance with 5.2.1.1.

8.3.2
this 1
scale

8.4

< D

==
%
),

G

Figure 7 — Torsion test — Pressure gauge with:bottom entry

Figure 8- — Torsion test — Pressure gauge with rear entry

A torque of,25 Nm shall be applied in the same manner as specified in 8.3.1. Imm
bading, cheegK the pressure gauge for gas tightness at a pressure corresponding to
Feading.

Bend test

pdiately after
ts maximum

With the gauge mounted by its thread, a force of 1 kN shall be applied in an appropriate device to the
face, back and one side of the case successively (see Figures 9 and 10). Immediately after this loading,
check the pressure gauge for gas tightness at a pressure corresponding to its maximum scale reading.
The failure of the gauge window is permitted.

© IS0 2019 - All rights reserved
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Y
o

Key
a  Test forcqof 1 kN.

Figure 9 — Bend test — Pressure gauge with bottom entry,

_!_
|
i
|
|
||

Key
a  Test forcqof 1 kN.

Figure 10 — Bend test — Pressure gauge with rear entry

8.5 Case vent test

8.5.1 The requirements for this test are given in Clause 5. The complete pressure gauge shall
be connected to a gas source of a pressure equal to its maximum scale reading or 30 MPa (300 bar),
whichever is the greater. Pressurize the pressure gauge steeply through the inlet. The inlet pressure
(measured in front of the test sample) shall be achieved to more than 95 % of the maximum scale reading
pressure or 28,5 MPa (285 bar), whichever is the greater, within 20 ms.

If gas is vented during this test, note if the gas is vented safely or not and whether any parts are thrown
from the gauge. If the requirements from 5.2.1.5 are not fulfilled, stop the test. If the requirements from
Clause 5 are fulfilled, the test is passed.

12 © IS0 2019 - All rights reserved
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