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ISO 5186:1995(E)

Oxygen/fuel gas blowpipes (cutting machine type)
with cylindrical barrels — General specifications and

testmethods

1 Scope

This Infernational Standard specifies the character-
istics off machine cutting blowpipes and gives specifi-
cations fand corresponding tests.

This Intgrnational Standard applies to machine cutting
blowpipes which are fitted to a gas cutting machine
and which have cylindrical barrels where the(nozzle
centre s coaxial with the barrel, the blowpipe oper-
ates wifh oxygen and fuel gas and has a cutting range
from 3 jm to 300 mm cutting thicknéss:

NOTE 1| In addition to terms,used in two official 1SO
languaggs (English and Frenchy, this International Standard
gives th¢ equivalent terms fand”definitions) in the German
languagd; these are published’under the responsibility of the
member|body for Germiany (DIN). However, only the terms
given in|the official languages can be considered as ISO
terms.

ISO 3:1973,"Preferred numbers — S
numbers.

ISO~3253:1975, Hose connections f
welding, cutting and related process

ISO 5175:1987, Equipment used in

ting and allied processes — Safety]
gases and oxygen or compressed
specifications, requirements and tes

ISO 9090:1989, Gas tightness of e(
welding and allied processes.

ISO 9539:1988, Materials for equipr

welding, cutting and allied processeg.

3 Definitions

Terminology concerning machine cut
given in annex B. The design details
are left to the discretion of the ma

eries of preferred

br equipment for
eS.

pas welding, cut-
devices for fuel

air — General
[S.

juipment for gas

nent used in gas

ting blowpipes is
of the blowpipes
ufacturer; the il-

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publica-
tion, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

fustratiens—r-thistrterratienal-Stardard are solely to

clarify the terms.

For the purposes of this International Standard, the

following definitions apply.

3.1 Common types of mixing

3.1.1

systems

injector-mixer: Mixing system in which the

fuel gas and the oxidizing gas are mixed by the action
of the latter which, being discharged from the orifice
of the injector, reduces the pressure, thus entraining

the fuel gas.
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Accordingly, when the valve in the fuel gas channel is
closed while the oxidizing gas is normally discharged,
the pressure in this channel is below atmospheric
pressure. If, at the same time, the fuel gas hose
connecting nipple is exposed to the atmosphere, air
will be entrained (fuel gas valve open — see
figure 1).

3.1.2 mixer without injector action: Mixing sys-
tem in which the fuel gas and the oxidizing gas are
mixed when the latter is discharged from the orifice

© SO

3.2 High-pressure and low-pressure
blowpipes

3.2.1 high-pressure blowpipe: A blowpipe in which
the pressure of both the fuel gas and the oxidizing gas
measured immediately before the point of mixing is
higher than the pressure of the gas mixture measured
downstream between mixer and nozzle (see
figure 2).

3.2.2 low-pressure blowpipe: A blowpipe in which

and meets the fuglgas which-is Hicnhargod at-nearly
identical pressur¢. When the valve in the fuel gas
channel is closed while the oxidizing gas is dis-
charged, the presgsure in this channel is higher than
the atmospheric pressure. If, at the same time, the
fuel gas hose cornecting nipple is exposed to the at-
mosphere, oxidizing gas will be discharged (fuel gas
valve open — seg figure 2).

NOTE 2  Position|of the mixing systems:

The mixing systems according to 3.1.1 and 3.1.2 are usually
in the blowpipe or In the nozzle.

the—fuetgas pressure measured mmediatety) before
the point of mixing is lower than the pressyrg of the
gas mixture measured downstream bgtween mixer
and nozzle (see figure 1).

3.3 Blowpipes classified-according to the
possibility of varying the flow rate

3.3.1 blowpipe with~ multiple flow rates: A
blowpipe giving a<range of flow rates corresponding
to a series of nozzles.

Po Py
\ A
(/ -=— Fuel gas
Mixture pm[ SO
- . — = - ;= 1— —=— Oxygen
SO

{ 1 T -=— Fuel gas
¥ A,

P <P, - low pressure

p; = pressure of fuel gas
p, = pressure of oxygen P¢ >Pm - high pressure
P, = pressure of mixture Py >Pm

Figure 1 — Injector mixer (low and high pressure)

By
\
V S S S //Yx/
Mixture p_ oy )
- - - - - —
|

t -=— Oxygen

Py

-=— Fuel gas

N 1NN

Ps > P,
Py > Py

Figure 2 — Mixer without injector action
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3.3.1.1 blowpipe with multiple gas flow rates
adjusted by means of the injector: A blowpipe with
multiple gas flow rates which are varied by means of
a device for adjustment of the injector cross-section
(blowpipe with variable injector).

3.3.1.2 blowpipe with multiple gas flow rates
adjusted by the pressure: A blowpipe with multiple
gas flow rates which are varied by adjusting the feed
pressures (blowpipe with fixed mixer).

ISO 5186:1995(E)

4 Dimensions

4.1 Shank diameter

The diameter of the blowpipe cylin
preferably equal to one of the follow

— 32 mm, 35 mm = usual diameter:

der shank (D) is
ing values:

S,

— 28 mm = useful diameter for portable machines

and robat equipment:

3.3.1.3 |blowpipe with multiple gas flow rates
adjusted by means of gas control valves: A
blowpipg¢ with multiple gas flow rates which are
varied by means of the adjustment valves.

3.4 Blowpipes classified according to the
mixing| position

3.41 hlowpipe with preliminary mixer: A
blowpipg in which the mixture of heating oxygen and
fuel gag| is ensured by the injector-mixer located be-
fore the|cutting nozzle.

3.4.2 hlowpipe with nozzle mixing: A blowpipe in
which the heating oxygen and fuel gas ways are int
dependInt in the blowpipe and the head. The gases
are mixgd in the cutting nozzle (nozzle mixing):

3.5 Backfire, sustained backfire, flashback,
backflgw

3.5.1 Backfire: The repdrn-of the flame into the
blowpipe with a popping-sound, the flame being ei-
ther ext|nguished or teignited at the nozzle.

3.56.2 gustained backfire: The return of the flame
into the| blewpipe with continued burning within the
neck or|mixer. (This may be accompanied by an initial

— 45 mm = used e.g. for automatiq internal ignition

systems.

Tolerance on shank diameter fg,z mm.

4.2 Shank length

The shanksJength (L) is the lengt
blowpipecholder can be fixed.

The shank length will be preferably
1008mm, 160 mm, 250 mm and 400

-

h on which the

cqual to 50 mm,
mm.

If other lengths are to be used, they should comply

with the series R 20 (ISO 3).

4.3 Rack

The rack is not mandatory, unless
blowpipe fixing and height adjusting

required by the
Hevice.

If a rack is fitted it shall comply eithgr with type F, S,

J or N given in table 1.

A spur tooth rack is characterized by its width, the

module and pitch of its teeth and it

position on the

cylinder shank (dimension E on figurg 3).

5 Hose connections

Tha ninnlac chall aithar he nerman
HRe—HPPHES—SRaH—BHABFBe—PpeHRER

popping sound followed Dy a confinuous NISSING
sound caused by continued burning within the
blowpipe.)

3.56.3 flashback: The return of the flame through the
blowpipe into the hoses and even the regulators. It
may also reach the acetylene cylinder, causing heat-
ing and decomposition of the contents.

3.5.4 backflow: Flowing back of the gas at the
higher pressure into the hose of the gas at the lower
pressure. This can be caused by the nozzle exit be-
coming blocked or restricted.

tly fitted to the

shank or be detachable. The external profile of the
nipples is left to the choice of manufacturer. Where
a threaded union connection is used it shall conform

to 1SO 3253.

6 Material

The material requirements, according to ISO 9539,

shall be fulfilled.

Components in contact with oxygen shall be free from

oil, grease and other contaminants.
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Table 1 — Dimensions of the rack

Spur tooth rack Type F Type S Type N Type J
Module 1 1,25 0,794 1
Pitch, mm 3,14 3,927 2,49 3,14
Width B, mm 8 5, 8 9, 6,22 013 6 5,
Dimension E, mm D+7 _813 D+7 ,8,3 D + 6,35 ~3,3 D+ 6 ;8,3

Spur tooth rack

7 Marking

The marking shall| be legible and durable.

7.1 Marking gf the blowpipe

The blowpipe shgnk shall carry the name or registered
trade mark of thg¢ manufacturer (the térm’ “manufac-
turer” includes dlistributors, suppliers’ or importers)
and the referencg number of thisIaternational Stan-
dard. The marking shall be according to 7.5 and 7.6.
The connection |adjacent _to~'the oxygen inlet of
blowpipes with fiked hose.eonnecting nipples shall be
identified by the letter{:0".

Figure 3 — Main specifications

low easy reference to the manufacturer's operating
data.

7.4 Marking of interchangeable components

Where mismatching of interchangeable components
(e.g. mixer and injector) could occur, an identifying
code, the manufacturer's trade mark and the |symbol
identifying the fuel gas shall be marked and shown in
the operating data.

7.5 Marking of mixers

The user is advised to refer to the operating in-
structions provided by the manufacturer (see

7.2 Marking of oxygen valves

The heating oxygen valves (body or knob) shall be
identified by the letter “O" and/or the colour blue.

The cutting oxygen valve shall be identified if similarly

designed.

7.3 Marking of nozzles

All nozzles shall be marked with the name, registered
trade mark or identifying mark of the manufacturer,
the symbol identifying the fuel gas and a code to al-

ctause 10y tfoperating pressures are marked on any
part of the blowpipe they shall be indicated in bars.

If the mixing device is symbolically marked, indicating
the blowpipe type, the marking should conform to the
symbols shown in figures 4 to 6.

Figure 4 — Fuel gas injector mixer
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Figure 5 — Mixer without injector action

ISO 5186:1995(E)

it. The test, according to ISO 9090, shall be carried
out on new blowpipes and after the valve endurance
test in 9.3, after the sustained backfire tests and the
overheating tests according to 9.2.1.

8.1.2 Strength requirements

The blowpipes shall be robust and suitable for the
purpose intended. They shall be able to resist
maltreatment due to incorrect operation and handling,
for example backfire and shock.

1

Figure p — Fuel gas injector mixer with backflow
resistance according to 8.1.5

7.6 Ghases to be used, symbols for gases

The following gases may be used. Where the full
name df the gas cannot be imprinted the symbols
given in[ table 2 shall be used.

Table 2 — Designation and symbols of the gases
Designations Symbols

Oxyger 0O
Acetylgne A
Propang, Butane or LPG (Liquefied

petrolelim gas) P
Naturallgas, Methane M
Hydrogen H
MPS (Methylacetylene-propadiene mix-

tures) gnd other fuel gas.mixtures Y
Coal ggds C

For bloyvpipes,~nozzles and interchangeable compo-
nents capable'of use with more than one fuel gas the
abreviation/F shall be used. Operating data shall give

8.1.3 Valve design

Each gas line shall be separadtely cloped with a valve.
Valve elements shall remain captive |n all positions.

8.1.4 Blowpipes! resistance to sustained backfire

8.1.4.1 Resistance to overheating

The blowpipe shall not sustain a bac
or injector without a warning period
beginning of successive backfires (i

fire in the mixer
of 2 s from the
nachine-gunning)

when tested in accordance with 9.2.

8.1.4.2 Resistance to occlusion

The blowpipe and nozzle shall be fesistant to sus-
tained backfire when the nozzle oftlet(s) is or are
partially or totally closed. Test conditions are accord-
ing to 8.2.4 and to 9.2.

8.1.5 Protection against backflow

If a non-return valve is incorporated in the blowpipe it
shall conform to ISO 5175.

For mixers with marking as that shown in figure 6,
backflow shall not occur at 0,5 to 2 tjmes the nominal
gas operating pressures (see 9.4 for|test conditions).

8.2 Operational requirements

details on fuel gases for which these components are
suitable.

8 Safety and operational requirements

8.1 Safety requirements

8.1.1 Gas tightness

The blowpipe shall comply with the requirements of
ISO 9090 when tested as to the methods specified in

8.2.1 General

The following operational requirements shall be ful-
filled when the gases are supplied to the blowpipe at
the nominal pressures specified by the manufacturer.

8.2.2 Flow rate

Flow rates in accordance with the manufacturer's data
shall be fulfilled.

It shall be possible to obtain the stated nominal flow
of oxygen and fuel gas for all sizes of nozzle.


https://standardsiso.com/api/?name=268f891b8fe8dcab45dcdd13b3a4b491

ISO 5186:1995(E)

8.2.3 Adjustment of flame

It shall be possible to adjust the flame continuously
from its reducing state to oxidizing state around the
stated nominal flow for each nozzle size.

8.2.4 Turn-down ratio

It shall be possible to obtain a stable neutral flame at

flow rates which
flow rates.

are 25 % below the stated nominal

© ISO

9.2.1.2 Acceptance requirements

See figure 8.

No backfire shall occur in the first minute of the test.
After the first minute

— return of flame without preliminary backfire is in-
dicative of failure;

— return of flame occurs after successive backfires,

9 Test and acceptance requirements

The accuracy of

the measuring and test equipment

used shall be stated in the test results.

9.1 Leak test

The tests shall
SO 9090.

e carried out in accordance with

9.2 Sustained| backfire test

The tests shall bg carried out for each combination of

nozzle/blowpipe
range.

from the manufacturer's product

9.2.1 Overheating test

No sustained bac

fire shall occur in the mixing cham-

ber and/or inject¢r within a minimum period_of, one
minute and a wafning period of 2 s from the,"begin-
ning of successivg backfires (i.e. machine{gunning).

9.2.1.1 Procedure

Adjust the blow

bipe fitted withvits nozzle, to the

nominal feed pregsures stated~by the manufacturer.

Close the cutting

oxygen control valve or device.

Adjust the nominal-gas flow rates by actuating the
valves to produce a neutral (normal for LPG) flame.

After an ignition

a) if the return of flame occurs less than<2|s after
the first backfire, then the testpshall have to
be repeated;

b) if the return of flame occdurs more than|2 s af-
ter the first backfire, the) test shall be deemed
acceptable;

c) if no backfire, and sustained backfird occur
within 3 min,) the test shall be deemnjed ac-
ceptable.

When the test has to be carried out again, twp other
tests shdll*be conducted. They shall be both pccept-
able onvthe same blowpipe fitted with its nozzle. Prior
to.each test the blowpipe and nozzle shall be ¢ooled.

9.2.2 Sustained backfire test with orifices
successively closed partially or totally

9.2.2.1 Blowpipes with flat nozzle end face
The blowpipe, fitted with its nozzles, shall be rgsistant

to sustained backfire when the heating orifites are
temporally closed, either completely or partially.

9.2.2.1.1 Test conditions

The blowpipe shall be fitted with a nozzle from the

time of approximately 1 min in at-

mosphere, position the nozzle inside a 90° angle of
thick steel as shown in figure 7.

The maximum test duration shall be 3 min.

During the tests

it shall be possible to adjust the

heating flame and maintain it neutral by actuating the
fuel gas valve only.

The test assembly is immersed in water to keep its
temperature under 100 °C.

manufacturer's range. Tests at two pressure condi-
tions shall be carried out for each nozzle according to
case 1 or case 2 given below and in table 3.

A neutral flame shall be adjusted for each test at the
nominal flow rates specified in the manufacturer's
operating data.

The position of the heating oxygen valve of the
blowpipe shall be marked. It shall not be modified
afterwards. If necessary, adjustment of the neutral
flame shall be maintained by means of the fuel gas
valve only.
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Case 1:

The manufacturer specifies a range of pressures

ISO 5186:1995(E)

The second test shall be carried out with both
oxygen pressure and fuel gas pressure decreased

by 15 %.

for any one or both gases.

The first test shall be carried out with the higher

Table 3 — Test conditions

oxygen and fuel gas pressures. Pressure
Test
Case No
The second test shall be carried out with the lower : Pox V P2
oxygen and fuel gas pressures. 1 max max
1
Case 2: VA min. min.
1 +15 % +15 %
The | manufacturer only specifies one oxygen 2 5 S
2 -15% - 15%
prespure and only one fuel gas pressure.
. ) 1) po is the oxygen pressure specified in manufac-
The first test shall be carried out with both oxygen turer's operating data (bars):
preSSUre and fuel gaS Dressure lncreased by '7) P ic tha fiinl gnc procenrn epannFiaH in maniifar-
2) p, is the fuel gag pressure specified in manufac
15 %. turer's operation data“{bars).

Cooling water \X ‘

e = | e
x| \L 7
_ N .
-0

Dimgnsions in millimetres

H = length of neutral flame inner cones

9

X=H+ 5+7 (d,, see figure 10)

Figure 7 — Overheating test
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Time 0
Initial positioning of nozzle — Neutral flame

© ISO

Backfires and/or return of flame

1 min
No Yes p——e= Rejected
Return of flame without .

preliminary backfire Yes ——— Rejected

No

Return of flame (immediate)
within less than 2 s Yds |jb——a z;eSt to t:ftfelze)at(?d
of the first backfire WO new tests
3 min
No
Accepted

9.2.2.1.2 Procedure

Figure 8 — Acceptance requirements

Bring the flat or recessed front end of the nozzle into
sliding contact with the surface of a conventiopal test

Set the nozzle axis in the vertical position.

Set the plane of the upper surface of the test seg-
ment in the horizontal position.

Ignite the heating flame and stabilize it in atmosphere
at the adjustment level selected for the test, for a
minimum duration of 30 s.

Carry out tests with the heating flame only. Close the
cutting oxygen circuit by means of the valve or closing
device. Maintain the heating flame at neutral.

SEQIMENt, SO that the heatmg orifices are ctompletely
closed five (5) times separated by four (4) times par-
tially closed.

The test shall include five series of complete orifice
closures (i.e. 5 x 5 =25) and partial orifice closures
(i.,e. 4 x 5= 20) within 1 min.

The test segment shall pass five times in one minute
(60 s) under the nozzle for one test. Each time the
nozzle has passed over the test segment, it shall then
remain in atmosphere for a period eleven times longer
than that spent over the segment.
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In the case of an unsuccessful test cool and clean the The vertical contact pressure between the copper
blowpipe and nozzle. Two consecutive, identical tests plate and the nozzle shall be F =5 N. Rotational fre-
shall be necessary for acceptance (twice five pass- quency of the copper plate: n =5 min™ .

ages of the test segment under the ignited nozzle). . _
The test assembly is shown in figure 9.

Pilot flame

Copper plate

Centre of rotation

Test radius: r = 165 mm.

Figure 9 — Assembly for closing flat nozzle end faces
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The major assembly used for tests is shown in Dimensions depend on diameter d, circumscribed to
figure 10. heating orifices (see figure 11).
The test segment shape can be either a circle sector The test segment profile is defined in the vertical
or a rectangle. plane including the nozzle axis.

12 d,

a = kqydy, ki =0,7 10,1 U’ groove

l = kzdz, kz = 1,5 10,25
h =3 mm (+0,5; 0)
1

- a
2 550

1
—AasSXs
3

4 partial closures
5 total closures 'V' groove

b) Test segment shape

Figure 10 — Test assembly

//]

/]
N

d

—

N

Example of diameter d, according

\ / to the shape of heating orifices

9

Figure 11 — Front end of nozzle

10
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9.2.2.1.3 Assessment

During the tests backfires shall occur. The heating
flame shall be reignited naturally or by the adjacent
secondary flame during partial orifice closing, be-
tween contacts with the test segment and at the end
of the test.

The backfire or backfires shall not cause sustained
backfire.

9.2.2.2 Blowpipes-with-nozzle-end-face-thatis

ISO 5186:1995(E)

set on the test plate five times within 5 s. The ratio
of closing time to opening time shall be 1,00 : 1,25.

A pause of 10 s shall follow in which the blowpipe
shall not be set on the plate so that the blowpipe can
once again be placed on the test plate five times
within 5's in the ratio of closing to opening times
stated. The blowpipe shall be set in position

5 x 5 = 25 times in the rhythm descri

9.2.2.2.2 Procedure

bed.

not flat

The test fassembly is shown in figure 12.

Pilot flame

~———— Copper plate

A . h

Figure or-closing
faces that are not flat

9.2.2.2.1 Test conditions

The end face of the nozzle shall be maintained parallel
to the surface of a recessed copper plate on which it
is intermittently placed. The recess in the copper plate
shall be matched to the nozzle shape under test. The
vertical contact pressure between the copper plate
and the nozzle shall be F =5 N. The nozzle shall be

Ignite the flame, adjust to neutral¢fl

ime conditions,

readjust if appropriate, first settihg the blowpipe on
the copper plate after 30 s, doMot readjust the flame
during the test; reignite Aifamediately if flame ex-

tinguishes.

9.2.2.2.3 Assessment

The test shall be  considered passed
backfire ocdurs in the course of the
test shallalso be considered passed
10 cycles at least 30 backfires have
sustained backfire.

if no sustained
25 cycles. The
if after at least
ccured without

[f>sustained backfire occurs the test is to be inter-

rupted.

The nozzle and blowpipe are to
cleaned. In this case the blowpipe sh
test twice without sustained backfire

be cooled and
hll complete the
in order to pass

the test. Nozzle and blowpipe are t@ be cooled be-

tween the two retests each consistin

9.3 Valve endurance test

y of 25 cycles.

The valves shall be subjected to a life cycle test of
5 000 openings and closings. The cloging torque used

shall be the one given by the manufa
endurance test, a leak test (see 9.1)
out.

9.4 Backflow test

turer. After this
shall be carried

figure 6, the re-

sistance against backflow is tested separately for both
oxygen and fuel gas lines. The tests are carried out
with oil-free compressed air or with nitrogen for all
nozzles sizes.

9.4.1 Testing of resistance against backflow of
oxygen in the fuel gas line

9.4.1.1 Test conditions

Test conditions and the arrangement are shown in
figure 13.

1
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Pressure gauge at the fuel gas
hose coupling

© ISO

Compressed air cylinder

Valves fully opened

PTESsure gauge at the oxygen
hose coupling

Figure 13 — Assembly for testing the resistance against backflow of ‘heating oxygen in the fuel gas line

9.4.1.2 Procedure

Test the blowpipe using the following procedure:

— fully open the heating oxygen and fuel gas valve;

— close the cufting oxygen valve;

— adjust pressfire on the oxygen side to twice the
value of the |highest pressure given by he manu-

facturer for the nozzle size being tested;

— record the pfessure on the pressdre gauge at the
fuel gas side

9.4.1.3 Assessment

If the recorded pressure is lower than 0,5 times the

9.4.2.2.~Procedure

Test the blowpipe using the following procedure:

— fully open the heating oxygen and fuel ga$ valve;

— close the cutting oxygen valve;

— adjust pressure on the fuel gas side to tyice the
value of the highest pressure given by the manu-
facturer for the nozzle size being tested (for

acetylene max. test pressure 1,5 bar);

— record the pressure on the pressure gaude at the
oxygen side.

9.4.2.3 Assessment

If the recorded pressure is lower than 0,5 times the

lowest pressurelof-fuel gas given hy the manufacturer
for the particular nozzle size, then the requirement for
resistance against backflow of oxygen is met.

9.4.2 Testing of resistance against backflow of
fuel gas in oxygen line

9.4.2.1 Test conditions

Test conditions and the arrangement are shown in
figure 14.

12

lewest pressufte of OXygeh givcn b'y' the-rmartdifacturer
for the particular nozzle size, then the requirement for
resistance against backflow of fuel gas is met.

10 Instructions for use

The appliance shall be accompanied by instructions in
the national language of the country where it is sold.
The instructions shall include at least the following
aspects:

— permissible type of gas;
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— pressure and flow data; — measure before putting into service;
— explanation of the markings and of the mixing — putting into service;
principle;

— behaviour in the case of defects;
— use of the necessary safety devices;

— stopping of operation;
— safety references;

— service, maintenance and repair.

Compresged air cylinder

Pressure gauge at the fuel gas
hose cdupling

f Pressure gauge at the oxygen
£ (12! hose coupling

Valves fully opened

i

Figure 14 —_Assembly for testing the resistance against backflow of fuel gas in the heatirlg oxygen line
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Annex A
(informative)

Cutting-nozzle seats and fixing

The angle used for taper seats is not standardized.

The most common angles in use are a) 30° 0’ 0" and b) 30° 3’ 15".

Users should refer to operating instructions and ensure nozzle seat angle is compatible with blowpipe’hea
use.

Mismatching of[angles may lead to seat leakage and nozzle backfire.
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