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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 1SO
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
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| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
ask of technical committees is to prepare International Standards. Draft International Stand
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j edition cancels and replaces the first edition (1ISO45011-1:2002), which has been techni

consists of the following parts, under the gefieral title Health and safety in welding and &
— Laboratory method for sampling fume and-gases:

Determination of fume emission rate during arc welding and collection of fume for analysis

Determination of the emission rates of carbon monoxide (CO), carbon dioxide (CO,), nitra
de (NO) and nitrogen dioxide (NO,) during arc welding, cutting and gouging

Determination of ozone emission rate during arc welding
Fume data sheets

Identification(ofthermal-degradation products generated when welding or cutting through prod
sed wholly orpartly of organic materials
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Part 6:

Procedure for quantitative determination of fume and gases from resistance spot wel

ing

[Techn

ical Specification]

Request for an official interpretation of technical aspects of this part of ISO 15011 should be directed to the
secretariat of ISO/TC 44/SC 9 via the user’s national standardization body; a listing of these bodies can be

found at www.iso.org.
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Introduction

Welding and allied processes generate fume and gases, which, if inhaled, can be harmful to human health.
Knowledge of the composition and the emission rate of the fume and gases can be useful to occupational
health professionals in assessing worker exposure and in determining appropriate control measures.

ission rate
is expected to correlate with a higher exposure and a lower emission rate with a lower-exposyre. Hence,

under different welding conditions and to identify measures for reducing such exposure, but they cannot be

Thig part of 1ISO 15011 specifies a method for measuring fume emission rate.and for collecting fume for
subgequent analysis. The procedure simply prescribes a methodology, Jleaving selection pf the test
parameters to the user, so that the effects of different variables can be evaltated.

Emission rates vary considerably depending upon the exact test conditions; therefore, test parameters are
pregcribed in 1ISO 15011-4 for the generation of fume emission rate ‘data, which can be used for comparing
emigsion rates of welding consumables.

It islassumed that the executions of the provisions and the interpretation of the results obtained in this part of
ISO[ 15011 are entrusted to appropriately qualified and.gxperienced people.

© 1SO 2009 — All rights reserved \"


https://standardsiso.com/api/?name=a5b52e131b20fa49b1ed4c270dd97b8b



https://standardsiso.com/api/?name=a5b52e131b20fa49b1ed4c270dd97b8b

INT

ERNATIONAL STANDARD

ISO 15011-

1:2009(E)

Health and safety in welding and allied processes — Laboratory
method for sampling fume and gases —

Part 1:

D

nd

CO

1

This
It a
tech
iner

The)

parameters, processes, shielding gases, test piece composition and test piece surface conditi

emi
can

2
The)
refe
docl

ISO

ISO,
med

3

For

termination of fume emission rate during arc welding

llection of fume for analysis

Scope

part of ISO 15011 defines a laboratory method for measuring the emissijon rate of fume from
so defines a method of collecting the fume for subsequent analysis and refers to suitabl
niques. The methods described are suitable for use with all open arc welding processes exce
[ gas (TIG) welding, which produces little fume.
emission rate method can be used to evaluate the effects of welding electrodes and wir

5sion rate. Following analysis of the fume collected,the effects of test parameters on fume
also be determined.

Normative references

following referenced documents~are” indispensable for the application of this document
rences, only the edition cited applies. For undated references, the latest edition of the
Liment (including any amendmeénts) applies.

TR 25901, Welding and related processes — Vocabulary

IEC Guide 98-3, Urcertainty of measurement — Part 3: Guide to the expression of un
surement (GUM:4995)

Terms.and definitions

the purposes of this document, the terms and definitions given in ISO/TR 25901 and the follow

brc welding.
e analytical
pt tungsten

es, welding
bn on fume
composition

For dated
referenced

certainty in

ng apply.

3.1

bubble flow meter
primary device for measuring gas flow rate, where the time for a bubble of gas, defined by a soap film, to pass

thro

3.2

ugh a calibrated volume in a vertical tube is measured

test chamber
semi-enclosed, continuously extracted chamber used in emission rate tests performed during arc welding,
cutting or gouging operations

© 1SO 2009 — All rights reserved
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Test chambers generally fall into three generic types:

a test chamber without a floor, widely referred to as a “hood”;

a test chamber having a floor, widely referred to as a “fume box”;

version to and from a “hood”.

a “fume box”, in which the floor of the test chamber is easily removed and replaced, facilitating its ready

4 Principle

Arc welding-is pnrfnrmnd manually or automatically for manual metal arc (I\/II\/IA) welding or automatically for
continuous [wire processes, on a test piece inside a semi-enclosed, continuously extracted test chamben, [The
fume is collected on a pre-weighed filter and the arcing time (in seconds) is recorded. After welding;.ihe filter
is re-weighéd and the mass of fume collected (in milligrams) is calculated by difference. The fume_ emission
rate (in milligrams per second) is calculated by dividing the mass of fume collected (in milligrams) by| the
arcing time|(in seconds).

The fume generated is removed and retained for subsequent analysis.

5 Equipment and materials

5.1 Test|chamber, having a top section in which a filter (5.2) is positioned to capture all fume prodyced
when an efnission rate test is carried out, of a construction that minimizes the deposition of fume on| the
internal surfaces (see B.1), and attached to a suitable extraction unit\(5.3). Examples of possible designs| are

described in Annex A.

5.2 Filtey
robust that
lost from th

Paper (cell

because th¢ fume cannot be removed from thefilter without contaminating it with fibres.

The surfacg area of the filters shall be latge‘enough to avoid excessive pressure drop during emission

testing and

5.3 Extrg
fume gener
is cleared ¢
B.3). The p

5.4 Equi
of measurin
arcing time

they do not tear or perforate during testing (seg,B.2) and shall not be so friable that fibres ca
e filters during handling.

ilose) filters, for collection of fume fof-analysis. Glass and quartz fibre filters are not suit

collection (see B.2).

ction unit, capable of maintaining an adequate air flow rate through the filter (5.2), such th3
ated is contained withinthe test chamber (5.1) throughout the arcing period and the test chan
f fume within 30(s~0f arc extinction, but not so high as to compromise weld metal integrity
ecise charactefistics of the extraction unit are not critical.

bment fof measuring welding current, arc voltage, wire feed speed and arcing time, cap
g the arithmetic mean of the current, voltage and wire feed speed to within £ 5 % or better ang
to 0;1\s or better.

s, manufactured from glass or quartz fibre, for emission rate testing. The filters shall be sufficigntly

h be

able

rate

t all
nber
see

able
the

Electronic i

rtegratingequipment with-frequentsampting intervatsand-—atogging capabifity isTecommernde

. In

the absence of such equipment, current may be measured using a shunt or a Hall effect probe connected to a
moving coil meter. Voltage may be measured using a moving coil meter. Wire feed speed may be measured
by measuring the length of wire exiting the welding torch in a measured time. Arcing time may be measured
using a stopwatch with a reading accuracy of 0,1 s or better.

The calibration of the equipment shall be traceable to national standards.

5.5 Equipment for measuring the mass of fume collected, consisting of a balance capable of measuring
the mass of filters and filters plus fume with an accuracy of £ 1 mg or better.

The balance calibration shall be traceable to national standards.

© 1SO 2009 — All rights reserved
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5.6 Equipment for measuring shielding gas flow rate, calibrated for the shielding gas in use, capable of
measuring the flow rate to within £ 5 % or better (see B.4).

The calibration of the equipment shall be traceable to national standards.

5.7 Device for setting contact tip to workpiece distance (CTWD), consisting of a gauge made by
machining a metal block to a thickness equivalent to the required CTWD to within + 5 % or better, or a metal
wedge with distance markings at appropriate points.

5.8 Device for automatic welding, permitting the emission rate test to be performed under automated
conditions, capable of advancing the test piece under a stationary welding torch at an appropriate rate
(weiding speed), whilst positioned over a plane surface (e.g. a table), which extends at least to thel extremities

of the hood. It shall be possible to secure the test piece to the device, such that it cannot bow,of flex during
weldling.

5.9| Test pieces, of a material and of dimensions suitable for the process and consumable examined, and

whi¢h allow a weld of sufficient length to be continuously deposited for an areing time of af least 60 s
(se¢ B.5).

6 |[Test procedures

6.1 Welding procedure selection

Perform MMA welding tests manually or using automatic welding.
Perform tests with continuous wire processes, e.g. metal“inert gas or metal active gas (MIG/MAG) welding
with solid wires, metal-cored arc welding (MCAW), \gas-shielded flux-cored arc welding (FCAW) and self-

shiglded flux-cored arc welding (SSFCAW), using aatomatic welding.

NOTE Automatic welding is specified for use.with those processes which can be easily performed putomatically
becjuse it is expected to provide greater reproducibility of fume emission rates than manual welding. Howeyer, for MMA
welding, this is difficult or impossible to carry.out.

Perform manual welding tests and@automatic welding set-up using a skilled welder.
6.2 Manual metal arc welding

6.2.1 Setting up the'test chamber

Set|up the test ciamber (5.1) in an interference-free environment (see B.6).
6.2.2 Trialtests

6.2.24 Trial test to set the test current

Set the desired test conditions (see Annex C), performing a trial test to set the test current, as follows, using
the same monitoring equipment and materials to be used subsequently to perform the emission rate test
proper.

Connect the equipment for measuring current, voltage and time. See D.1 for further guidance.

Secure a test piece (5.9), centrally within the test chamber, so that it cannot move, bow or flex during welding.

Commence welding (see C.2 for information on the welding position) and adjust the power source to provide
the desired test current.

© 1SO 2009 — All rights reserved 3
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Stop welding and renew or reposition the test piece so that the next weld is deposited on a cool, unwelded
metal surface, securing it so that it cannot move, bow or flex during welding.

Recommence welding, continue to weld for a suitable time period, e.g. 60 s, or until the electrode is consumed
and record the average current over the test period.

Verify that the desired test current has been attained and, if not, renew or reposition the test piece, re-adjust
the power source and repeat the test.

When the required test conditions have been achieved, proceed to the trial test to establish the test time for
emission rate tests (see 6.2.2.2).

6.2.2.2 Trial test to establish the test time for emission rate tests

Renew or feposition the test piece so that the next weld is deposited on a cool, unwelded metal surface,
securing it o that it cannot move, bow or flex during welding. Put a pre-weighed filter (5.2)\for measyring
fume emissjon rate in place, start the extraction unit (5.3) and recommence welding.

Weld for 6Q s or less if the electrode is completely deposited within this time, e.gcfor electrodes less than
4 mm in digmeter. Then switch off the extraction unit.

If, visually, fume escapes from the test chamber before the arcing period is-complete, note the time at which
this first ocqurs and repeat the trial test using a shorter arcing time than that‘noted. If fume no longer escgpes
from the tegt chamber when using the reduced arcing time, use this arCing time in the emission rate tests. If
fume does fescape from the test chamber using the reduced arcing time, repeat the process until a suitable
arcing time [is obtained.

If fume dogs not escape from the test chamber before the 60 s arcing period is complete, or before| the
electrode i completely deposited, stop welding and re-weigh“the filter. If the mass of fume collected excgeds
100 mg, usg the 60 s arcing time in the emission rate tests or deposit a complete electrode. If the mags of
fume collected is less than 100 mg, calculate the number of electrodes that need to be deposited to gendrate
at least 100 mg of fume and deposit this number of electrodes in the emission rate tests.

6.2.3 Emission rate tests
Place a pretweighed filter (5.2) in position\in the test chamber.

Renew or reposition the test piece\so that the next weld is deposited on a cool, unwelded metal surfage, if
necessary securing it so that itcéannot move, bow or flex during welding. Switch on the extraction unit ($.3).
Commence| welding and, if manual timing is to be performed, start the stopwatch at the same time (5.4). $top
welding after the required.arging time or when the electrode has been completely deposited, as determingd in
the trial tesfs (see 6.2.2.2)"and, at the same time, stop the stopwatch, if used. Leave the extraction unit on
until the fume generatéd has been cleared from the test chamber (at least 30 s) and then switch off| the

If the trial tg¢sts indicated the necessity to deposit several electrodes in order to collect sufficient fume, repeat
e A e the-mtmber-ofelectrodesindieated-nthe-triaktests—whitsteotectnethe-fime

Remove the filter and re-weigh.

Perform three replicate tests and calculate the mean fume emission rate (see Clause 7). If any individual
result differs from the mean by more than = 10 %, carry out two more tests and calculate the mean of all five
results. If any individual result then differs from the new mean by more than + 10 %, carry out checks to
ensure that all equipment is functioning correctly and repeat the entire procedure.

4 © 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=a5b52e131b20fa49b1ed4c270dd97b8b

ISO 15011

6.2.4 Fume collection for analysis

-1:2009(E)

Secure a test piece (5.9) inside the test chamber so that it cannot move, bow or flex during welding.

Place a filter (5.2) in position in the test chamber.

Start the extraction unit and weld until, based upon the result of an emission rate test, sufficient fume for

ana

NOTE 1

lysis has collected on the filter.

If an emission rate test is not carried out, estimation of the required arcing time is a matter of trial and error.

NOT
anal

Sto

E2 It might be necessary to deposit several electrodes on multiple test pieces to collect suffici
ySis.

b welding, turn off the extraction unit and remove the filter from the test chamber.

Immediately brush the fume from the filter with a clean brush and place in a container with an airt

stor

If it
timg

6.3

6.3.

Set
6.3.

6.3.

Set
follg
rate)

Cor
guid

age to prevent absorption of water.

s not possible to remove sufficient fume for analysis from the filter, repeat'the process for a Ig
, preferably using the same filter.

Continuous wire processes

1 Setting up of the test equipment

up the test chamber in an interference-free environment (see B.6).
R Trial tests

R.1 Trial test to set the test conditions

the desired test conditions (see Annex C), performing a trial test to set the test current and
ws, using the same monitoring equipment and materials to be used subsequently to perform t
test proper.

nect the equipment for measuring current, arc voltage, wire feed speed and time (5.4). See D.
ance on attaching the\leads for measuring voltage and current.

Adjuist the shielding-gas flow rate to the desired value, if applicable (see C.7).

Sec

ure a test piece (5.9) to the device for automatic welding (5.8) so that it cannot move, bow o

weldling and\such that a constant CTWD is maintained throughout the test.

Pos

tion\the welding torch at the desired angle (see C.3) and secure it.

ent fume for

ght seal for

nger arcing

voltage, as
he emission

1 for further

flex during

Set

Set

the desired CTWD (see D.2) by raising or lowering the torch.

the required welding speed (see C.4).

Commence welding and adjust the power source to provide the desired test current and voltage.

Stop welding and renew or reposition the test piece so that the next weld is deposited on a cool, unwelded
metal surface, if necessary securing it so that it cannot move, bow or flex during welding. Check that the
CTWD is unchanged and reset if necessary. Recommence welding, continue for a suitable time period, e.g.
60 s, and record the average current and voltage over the test period.
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Verify that the desired test current and voltage have been attained and, if not, renew or reposition the test
piece, re-adjust the power source and repeat the test.

When the required test conditions have been achieved, proceed to the trial test to establish the test time
(see 6.3.2.2).

6.3.2.2 Trial test to establish the test time for emission rate tests

Renew or reposition the test piece so that the next weld is deposited on a cool, unwelded metal surface,
securing it so that it cannot move, bow or flex during welding. Put a pre-weighed filter (5.2) for measuring
fume emission rate in place manoeuvre the test chamber over the torch so that the torch is positigned

centrally, st
Weld for 60

If, visually,
this first ocq
from the te
fume does
arcing time

If fume doe
re-weigh th
tests. If the
this mass o

NOTE A

art the extraction unit (5.3) and recommence welding.
s and then switch off the extraction unit.

fume escapes from the test chamber before the arcing period is complete, note,the time at w
urs and repeat the trial test using a shorter arcing time than that noted. If fume no longer esce
5t chamber when using the reduced arcing time, use this arcing time in thexemission rate tes
escape from the test chamber using the reduced arcing time, repeat the~process until a suit
is obtained.

s not escape from the test chamber before the 60 s arcing period.is complete, stop welding
b filter. If the mass of fume collected exceeds 100 mg, use the 60%s arcing time in the emission
mass of fume collected is less than 100 mg, calculate the arCing time required to generate at |
f fume and use this arcing time in the emission rate tests.

rcing times exceeding 60 s might necessitate welding on_mare than one test piece.

6.3.3 Emission rate tests

Place a pre

Renew or r
if necessar
torch ready
centrally. S
welding. Cq
(5.4). Stop

time, stop t
the test cha

If the trial t
repeat the
and calcula

tweighed filter (5.2) in position in the test chamber.

pposition the test piece (5.9) so thatthe' next weld is deposited on a cool, unwelded metal surf

securing it so that it cannot move,/bow or flex during welding. Position the test piece under
to commence welding. Manoeuvre the test chamber over the torch so that the torch is positid
vitch on the extraction unit (6:3) and all monitoring equipment (5.4). Start the device for auton
mmence welding and, ifirmanual timing is to be performed, start the stopwatch at the same
velding after the required arcing time, as determined in the trial test (see 6.3.2.2), and, at the s
he stopwatch, if used;-l-eave the extraction unit on until the fume generated has been cleared f
mber (at least 30s)and then switch off the extraction unit.

bsts indicated<¢that an arcing time of more than 60 s would be required to collect sufficient fU
rocedure-abiove, using new test pieces if necessary, whilst collecting the fume on the same f
e the tetalvarcing time.

hich
pes
s. If
able

and
rate
bast

ace,
the
ned
atic
ime
ame
rom

me,
Iter,

Remove ther filter and re-weigh.

Perform three replicate tests and calculate the mean fume emission rate (see Clause 7). If any individual
result differs from the mean by more than = 10 %, carry out two more tests and calculate the mean of all five
results. If any individual result then differs from the new mean by more than + 10 %, carry out checks to
ensure that all equipment is functioning correctly and repeat the entire procedure.

6.3.4 Fume collection for analysis

Secure a test piece (5.9) to the device for automatic welding (5.8) so that it cannot move, bow or flex during
welding and such that a constant CTWD is maintained throughout the test.

Place a filter (5.2) in position in the test chamber and then manoeuvre the test chamber over the torch so that
the torch is positioned centrally.

© 1SO 2009 — All rights reserved
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Start the extraction unit and weld until, based upon the result of an emission rate test, sufficient fume for

ana

NOTE 1

lysis has collected on the filter.

NOTE 2 It might be necessary to weld on multiple test pieces to collect sufficient fume for analysis.

Stop welding, turn off the extraction unit and remove the filter from the test chamber.

If an emission rate test is not carried out, estimation of the required arcing time is a matter of trial and error.

Immediately brush the fume from the filter with a clean brush and place in a container with an airtight seal for

stor

age to prevent absorption of water.

If it
time

6.4

Ana
occ
ISO,
wor|
ISO,

Cal

Cal
fum

Cal
med

Con

s not possible to remove sufficient fume for analysis from the filter, repeat the process for a g
, preferably using the same filter.

Analysis of the fume collected
lyse, as a minimum, the principal components of the welding fume collected) i.e. those con
ipational  hygienic  significance. For recommended minimum analytical requiren
15011-4:2006(2], Annex E. Published methods for the determinatioh” of hazardous sul

place air may be adapted for the analysis of bulk welding fume«(see 1SO 15202-2[3, ISO
16740[5] and 1SO 21438-3¢! for examples of such methods).

Calculating and reporting the results

tulate the mass of fume emitted (in milligrams) for each’replicate test.

e emitted (in milligrams) by the arcing time (ini\seconds).

tulate the mean fume emission rate for-each set of replicate tests and estimate the uncert
surements in accordance with ISO/EC’ Guide 98-3.

nplete all applicable details in the test report shown in Annex E.

nger arcing

hponents of
ents, see
stances in
15202-3[4],

culate the fume emission rate (in milligrams .pet“second) for each replicate test by dividing the mass of

ainty of the
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Annex A
(informative)

Possible designs of test chamber

A.1 Test chambers of the “hood” type

A.1.1 Field of use

Test chambers of the “hood” type (see Note in 3.2) are generally suitable for use in automatic\arc wel
tests, whilsf those that incorporate hand-holes are also suitable for use in manual arc welding tests.

A.1.2 Desdign 1

Emission rate measurements and fume collection may be carried out using a hood of the design show

Figure A.1.

a base diameter of 600 mm and a height of 600 mm. The chamber has a’300 mm diameter upper sec

incorporatin
collect the

fume escap
viewed and
15 mm abo
fume, consi

Since it inc
and manua

A.1.3 Design 2

Emission rg
Figure A.2.
skirt height
top of the ¢
fume. The
approximat

As shown i
modified to

A.2 Test

This hood, which is described in detail in AWS F1.2[7] consists of &\conical test chamber, ha

g, at the top, an extraction unit and, at the bottom, an assembly into which a filter is installe
bmitted fume. The chamber is provided with two hand-holes! with rubber sealing flaps to pre
ing; it is fitted with a large viewing window, equipped with-a protective filter, so that the arc ma
guided during welding and it is mounted on levelling bolts to provide a minimum clearanc
ve the surface on which it stands, to allow for the ingress of air. A filter assembly for collecting
sting of the filter and its supports, and an extraction device are mounted at the top of the cham

brporates hand-holes and has no floor, the heod shown in Figure A.1 is suitable for both auton
welding tests.

te measurements and fume_collection may be carried out using a hood of the design show
This consists of a pyramidal test chamber having a base with dimensions of 500 mm x 500 m
of 100 mm and a pyramid height of 300 mm. A 200 mm diameter, 300 mm tall stack is fitted tg
hamber, at the top of which is an assembly into which a filter is installed to collect the em
total height from the“base to the top of the stack, which is connected to an extraction un
bly 700 mm.

n Figure A.2;.the hood is only suitable for use in automatic arc welding tests. However, it coul
incorporate)hand-holes in which case it could also be used in manual welding tests.

Hing

n in
ving
ion,
d to
vent
y be
e of
the
Der.

atic

n in
n, a
the
tted
t, is

i be

chambers of the “fume box” type

A.2.1 Fiel

d of use

Test chambers of the “fume box” type (see Note in 3.2) are suitable for use in manual welding tests only.
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0

‘/

-

Key|

1 iewing window and protective screen 7 testchamber

2 welding torch 8 filter and support screen

3 pdjustable stand 9 upper part and extraction unit
4  furntable

5 pupport table a8  The CTWD.

6 ptiffener ring b Electrode extension.

Figure A.1 — Hood for manual and automatic welding
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Key

1 filter
a8  To extra

A.2.2 Dedign 3

The fume 4
chamber is
upper secti
height from
of the box 3
is a viewing

Dimensions in millimetres

300

300

100

500

A
 J

Ction unit.

Figure A.2—Hood for automatic welding

ox design shown inFigure A.3 originates from Japan and is described in JIS Z 3930 [8]. The|test
approximately 700 mm long x 700 mm wide x 500 mm high. The chamber has a 300 mm diameter
bn, at the top ofrwhich is an assembly into which a filter is installed to collect the emitted fume.|The
the base to the-filter assembly is approximately 800 mm. An extraction unit is attached to thg top
nd ventilation-holes are present on each side, near the base, to allow for the ingress of air. There
window with protective screen and hand-holes on one side to permit manual welding.

10
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Dimensions in millimetres

Key

extraction unit

a b WON -

véntilation hole

5 [~ .
o @ |
3 i 7
2\ T

—| o |0

A

/w
i
=700

6 chamber
7  viewing window

welding stand
test piece
hand-hole
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8 filter

Figure A.3 — Fume box for manual welding
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A.3 Interconvertible test chambers

A.3.1 Field of use

Interconvertible test chambers, in which the floor can easily be removed and replaced to facilitate ready
interconversion to and from “fume box” type and “hood” type test chambers (see Note in 3.2), are suitable for

use in manual and automatic arc welding tests.

A.3.2 Design 4

The intercdnvertible test chamber, shown in Figures A.4 and A.5, is designed mainly as a fume box

for

manual welding; however, with slight modification, it can be used as a hood for automatic welding. It Consists
of a cylindritcal upper part on top of a chamber in which welding occurs. In its manual welding form the fropt of

the chambgr has the facility to be opened or detached to allow the introduction of test pieces and cleanin
the inside of the box. The front of the chamber has an aperture to allow insertion of an MMA electrode and
ingress of gir. The edges of the aperture should be electrically insulated to prevent inadvertent arcing betw
the consunjable and the box. A copper sheet, at least 2 mm thick, clamped on top of~the chamber b
improves electrical contact and enhances spatter removal. The chamber base should be provided wi
terminal for] electrical connection to the power source. The copper upper shelf in the base on which wel
usually takgs place should be provided with a means of restraining test pieces, during welding. The minin
height of the filter above the base should be 600 mm to prevent spatter reaching the filter and the maxin

g of
the
een
ase,
h a
Hing
hum
hum
For
dis
that

height sholjild be 1000 mm. The minimum base area should be 0,1 m2 and the maximum 0,2 m2,
automatic Welding, that part of the box above the chamber is detached, by removing the fixing screws arj
replaced with a skirt 500 mm deep, manufactured from mild steel sheet,to produce a hood very similar to
shown in Figure A.2.
8
1
6
f==1
5
T Eg\
mﬁ\\ - I
\1/3 \‘\3
O — D
[T 11 \2
1 copper upper shelf 5 separation level for modification to automatic weld
2  extraction unit 6 viewing window with protective screen
3 welding chamber 7 clamp
4 insulated aperture for manual welding 8 filter assembly

Figure A.4 — Fume box for manual welding that can be readily converted for automatic welding

ing
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Dimensions in millimetres

Key|

1 flange, recessed to hold O-ring seal
2 klamp

3 hinge

4 wire mesh across top section flange

Q

To extraction unit.
b Diameter to match outlet from welding chamber.

Figure A.5 — Detail of filter holding assembly of fume box in Figure A.4
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Annex B
(informative)

Equipment notes

B.1 Construction of the test chamber

The inside
possible, a
material for

B.2 Filte

The nomina
after the ey
remaining o

The glass §
to humidity.
changes in

Paper filter
properties.

Filters with
fume emiss
the test chs

n unimpaired flow of air through the system. Mild steel sheet that is 1 mm thick isnaJsuit
construction of the test chamber.

S

| pore size of the filter is not of great significance as fume covers the filter'in the first few secd
traction unit is switched on. The mat of fume, so formed, then acts ‘as an efficient filter for
ollection period.

nd quartz fibre filters used for fume emission rate testing provide good mass stability with res
This ensures that the passage of warm air through them from welding does not result in signifi
mass.

5 are used to collect fume for analysis because they are not friable and have low analytical b

too small a surface area become clogged, very quickly when welding consumables with a

mber and this can lead to unacceptably high time recording errors. Consequently, the filters U

should have a sufficiently large surface area, é.g: 450 cm?2.

B.3 Extraction unit

For test chambers of similar dimensions to those shown in Annex A, the extraction unit should be capab

providing a
weld metal

B.4 Equi

h air flow rate in @he range 1 m3/min to 2 m3/min. Flow rates higher than this could compror
ntegrity, as indicated by visual porosity.

pment.for measuring shielding gas flow rate

of the test chamber should be smooth, free of sharp corners and ledges allowing, as\faf

as
able

nds
the

bect
cant

ank

high

ion rate are tested. In such cases, test times need to be very short to prevent fume escaping from

sed

e of
nise

ror

Gas flow rates’ are normally measured using a device, such as a rotameter, turbine, mass flow mete

bubble flow meter. For measurement of shielding gas flow rates in welding, the device should be connected to
the gas nozzle of the torch. If the device is connected to gas supply line, care should be taken to ensure that
there are no gas leaks. For some equipment, such as rotameters, the flow rate measurement is dependent on
the shielding gas composition.

14
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B.5 Test pieces

Test pieces made from commercial bar stock, 50 mm wide x 10 mm thick x 500 mm long, are generally
suitable for linear welding, but materials of other dimensions may be used. Test pieces shall be free of
coatings, dirt, grease, oil, paints or rust, unless the purpose of the evaluation is to determine the effect of the
surface condition on emission rates. In that case, the condition of the surface shall be as uniform as possible
on all test pieces.

B.6 Interference-free environment

An |interference-free environment is an environment that does not affect the amount of fume| measured.
Thefefore, it should be free of significant concentrations of particles that could be collected ofi“the filter.
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Annex C
(informative)

Welding parameters

ing test conditions

Although th

useful, nevertheless, to indicate some starting conditions around which other parameters might bervaried.

to C.8 pro
evaluation i

C.2 Welc

Tests can
horizontal/Vv

C.3 Torc

For MMA W
employed.

For MIG/M4
test piece a
can be cari
practice to

C.4 Weld

The welding speed should be set'on the device for automatic arc welding (see 5.8) by an experienced we

in order td
250 mm/mi

C.5 Pola

The polarity

s part of ISO 15011 simply defines a method by which to conduct fume emission rate tests;,

ide suggestions for these starting conditions and indicate possible alternative eonditions
n the testing.

ing position

be carried out by welding bead-on-plate in the PA position. (see 1SO 6947[1) or i
ertical fillet in the PB position (see ISO 6947(1]).

h angle and travel direction

elding, the electrode is typically at an angle of 807\to the test piece and a pulling techniqu

\G, FCAW, MCAW and SSFCAW, the torch-is'usually at an angle of 80°, measured between
nd the wire axis, i.e. the end of the torch from which the wire exits shall be almost vertical. Wel
ied out using either a pushing or a pulling technique. During emission rate testing, it is com
veld with a stationary torch whilst thetest piece is traversed underneath.

ing speed

provide a visually_satisfactory weld deposit. Typically, the welding speed is in the rg
n to 300 mm/mip-in.most cases.

rity

recommended by the consumable manufacturer should be used.

it is
C.2
for

e is

the
ding
mon

Ider
nge

C.6 The CTWD

The CTWD suggested by the consumable manufacturer should be used. If this information is not available,

the CTWDs

16

shown in Tables C.1 and C.2 may be used.
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