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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 17846 was prepared by Technical Committee ISO/TC 44, Welding and allied processes, Subcommittee
SC 9, Health and safety.
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Introduction

This International Standard is intended to provide a basis of common understanding within the welding and
cutting industry regarding precautionary labels for arc welding and plasma arc cutting products. To this end,
this publication provides requirements and guidelines for precautionary labels in order to promote uniformity of
manufacturers’ labelling practices so that the intended message is more easily recognised and understood by
the user. In welding and cutting, as in most industrial occupations, exposure to certain hazards occurs. Users
must be alert to these hazards using their experience, training, education, and common sense. Precautionary
labels are not intended for the training of users, but rather as a means to quickly remind them of the basic
product hazards each time the product is used.

This International Standard covers the use of wordless (symbols-only) precautionary labels as a labelling
method for arc welding and plasma arc cutting products. Precautionary labels, based on recognised hazard
and safety symbols, have been developed in recognition of an increasingly diverse international audience of
users. It cannot be assumed that this audience can read the language used on a label. Symbols are becoming
more commonplace in everyday life, from computers to road signs to children’s toys. Precautionary labels
avoid the need to be able to read the words on the label. Language and literacy thus become non-factors in
communication.

To validate the wordless precautionary labels shown in Annex A, a questionnaire was distributed worldwide to
approximately 10 000 experienced and inexperienced welders, as well as to other individuals and
organizations with an interest in arc welding and cutting products. Nearly all symbols achieved comprehension
rates in the 95 % to 100 % range. Where comprehension rates were lower, the symbols were appropriately
modified and the revised symbols were resurveyed and validated. More information on the methodology can
be found in the EW 6 standard published by the (U.S.-based) National Electrical Manufacturers Association
(www.nema.org).

NOTE The term “precautionary label” is equivalent to “product safety label” in ISO 3864-2. Other equivalences are so
noted elsewhere in this International Standard.

A 16N AN A
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INTERNATIONAL STANDARD ISO 17846:2004(E)

Welding and allied processes — Health and safety — Wordless
precautionary labels for equipment and consumables used in
arc welding and cutting

1 Scope

This International Standard specifies the format and symbols for wordless precautionary labels placed by
manufacturers on their equipment and consumables used in arc welding and plasma arc cutting processes.

This International Standard addresses neither workplace safety signs (as specified by ISO 3864-1) nor
operator training. In addition, the wordless precautionary labels specified in this International Standard are not
intended to replace other mandatory labels or signs (e.g. material safety data sheets) required by certain
countries or regions.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 3864-2, Graphical symbols — Safety colours and safety signs — Part 2: Design principles for product
safety labels")

IEC 60974-1, Arc welding equipment — Part 1: Welding power sources

IEC 80416-3, Basic principles for graphical symbols for use on equipment — Part 3: Guidelines for the
application of graphical symbols

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
competent person
person qualified to perform a task based on adequate and relevant training and experience

3.2

precautionary label

informative marking placed by the manufacturer on a product that calls attention to significant hazards and
their consequences to persons or property, indicates how such hazards can be avoided, and may list any
other sources of information

NOTE Equivalent to “product safety label” in ISO 3864-2.

1) Under preparation.

A1 N"NNA AL
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4 Requirements for wordless precautionary labels

4.1 Use of precautionary labels on products

A precautionary label shall be applied to equipment and consumables used in welding and cutting if, during
the course of their intended use, they generate a significant hazard to health or property. A precautionary label
shall be placed on power sources, wire feeders, consumables packaging, and other products identified by the
manufacturer's designated competent person.

The use of precautionary labels covered in this International Standard is not intended to replace user training.

4.2 Label elements
As a minimum, a precautionary label shall contain the following elements:

a) alert symbols, i.e. the general safety alert symbol or specific hazard type symbol(s) (see Table A.1 for
examples);

NOTE  The term “alert symbol” is equivalent to the ISO 3864-2 expression “warning sign”.
b) hazard source symbol(s) (see Table A.2 for examples);

c) any relevant hazard avoidance symbols (see Table A.3 for examples).

4.3 Design of precautionary labels

A precautionary label shall be designed by a competent person based on an analysis of the product, process,
and hazards. The significant hazards associated with the use of the equipment or consumable dictate the
selection of alert symbol(s), hazard source symbol(s), and hazard avoidance symbol(s), a selection of which is
shown in Annex A. The competent person shall balance the benefit of depicting more hazards against the risk
of cluttering the appearance of the label and obscuring its message. The order in which the hazards are
presented on a precautionary label shall be defined by a ranking based upon the potential severity of the
injury caused by the hazard and by the risk of it occurring.

The use of safety colours (e.g. yellow for caution, red for danger) and contrast colours (e.g. blue for
mandatory action) in a precautionary label is optional. If colours are used, they shall conform with the relevant
requirements of ISO 3864-2.

NOTE For symbols requiring a dot pattern, such as fumes, the use of a 45 % grey shade is recommended.
The use of shape (e.g. triangle to indicate warning, circle to indicate either prohibition or mandatory action,

square to indicate information) for precautionary label symbols is optional. If shapes are used, they shall
conform with the relevant requirements of ISO 3864-2.

4.4 Use of symbols

A precautionary label shall be composed of symbols, i.e. it shall contain no text. In this regard it is
recommended that precautionary labels be equivalent to the examples shown in Annex B.

4.5 Uniformity of symbols

In order to improve user understanding, and therefore the effectiveness, of a precautionary label, the symbols
shown in Annex A shall be used when appropriate. When symbols not included in Annex A are needed, the
competent person is encouraged to refer to other relevant International Standards.

b .
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4.6 Label legibility, placement, visibility, and durability

Precautionary labels shall be applied to a conspicuous place on the equipment or consumable and, if practical,
shall be visible to the operator during normal use. Precautionary labels shall be dimensioned for legibility
according to IEC 80416-3. If insufficient space is available on the product to accommodate the minimum
dimensions for a legible label, an abridged label referring the user to the location of the precautionary label
shall be applied to a conspicuous place on the product.

Where possible, precautionary labels shall meet the durability requirements of IEC 60974-1.

4.7 The basic precautionary label

Figures B.1 and B.2 show examples of a precautionary label (in two possible formats: horizontal and vertical)
that could be used on electrically powered welding and cutting equipment or on consumable containers.
These labels are suitable for equipment and consumables used in many welding and cutting operations and it
is recommended that the labels on such equipment or consumable containers carry the symbols shown in
Figures B.1 and B.2.

4.8 The wordless label for plasma arc cutting equipment
: Figure B.3 shows an example of a precautionary label for use specifically on plasma arc cutting equipment. It

»is recommended that all such equipment carry the symbols shown in Figure B.3, or equivalent symbols, as
well as the applicable symbols of Figure B.4 if the equipment is engine-driven.

4.9 The precautionary label for engine-driven welding and cutting equipment
Figure B.4 shows an example of a precautionary label for use specifically on engine-driven welding and

cutting equipment. It is recommended that all such equipment carry the applicable symbols in Figures B.1
(or B.2), B.3 and B.4, or equivalent symbols.

4.10 The precautionary label for wire feeding equipment

Figure B.5 shows an example of a precautionary label for use specifically on wire feeding equipment. It is
recommended that all such equipment carry the symbols shown in Figure B.5, or equivalent symbols.

4.11 Precautionary labels for other hazards

When other hazards are present in the welding or cutting environment, it is recommended that the examples
shown in Figures B.6 to B.9 be followed. The precautionary label shall be placed near the hazard.

A 1O ANN A A
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Annex A
(informative)

Precautionary label symbols

A.1 Alert symbols
See Table A.1.

NOTE The term “alert symbol” is equivalent to the ISO 3864-2 expression “warning sign”.

Table A.1 — Common alert symbols in welding and cutting

No. Type of hazard Symbol

1 | General safety alert symbol @ (may be used in place of specific hazard alert symbols shown
below)

2 | Electrical

3 | Explosion

4 |[Fire

5 |Radiation (non-ionizing)

6 | Thermal

7 | Tipping gas cylinder

@  Equivalent in meaning and use to “general warning sign” in ISO 3864-2.

A .
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A.2 Hazard source symbols

See Table A.2.

Table A.2 — Common hazard source symbols in welding and cutting

No. Source of hazard Symbol

1 Welding electrode causing electric shock

2 | Wiring causing electric shock

3 [Welding electrode and wiring causing electric shock

g

J

4 | Plasma cutting torch causing electric shock

&

5y

\/

5 |Fumes and gases coming from any source

6 Fumes and gases coming from welding process

7 Fumes and gases coming from plasma cutting arc

8 Fumes and gases coming from engine exhaust

9 Fumes and gases coming from engine exhaust and welding process

10 | Gases coming from a shielding gas cylinder

11 | Fire from sources found in the welding and cutting environment (e.g. welding and cutting
sparks, fuel)

A 1O ANN A A
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Table A.2 (continued)

No. Source of hazard

12 | Explosion from welding sparks

13 | Explosion from plasma cutting sparks

14 | Explosion from pressurized gas cylinders

15 | Explosion from battery gases

16 |Explosion from electrical components } 4

17 | Moving parts such as fans and rotors <@
“‘

18  |Pinch points on moving parts (such as gears and drive rolls) *@”

19 [Hot work pieces from welding and cutting; hot mufflers; hot exhaust pipes '

20 |Welding gun and wire i

21 Loud noise from engine, machinery, and arc 0

22 |Batteries containing acid @

Copyright International Organization for Standardization
Reproduced by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale
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Table A.2 (continued)

No. Source of hazard

23 [Coolant spray from hot engine radiators

24 | Fuel spray from pressurized fuel in tank

25 | Flying particles from chipping and grinding

26 |Plasma arc from cutting torch

27 |Welding arc rays

28 | Plasma cutting arc rays

29 |Electromagnetic fields and high frequency energy from plasma cutting causing pacemaker
malfunction

30 |[Electromagnetic fields and high frequency energy from welding causing pacemaker
malfunction

31 |Hot component

32 | Printed circuit board static electricity

33 [High frequency radiation from welding and welding equipment causing interference and
equipment malfunction n—-“Fj}/

A 1O ANN A A
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A.3 Hazard avoidance symbols

See Table A.3.

Table A.3 — Common hazard avoidance symbols in welding and cutting

No. Precautionary measure Symbol

1 Read instruction manual

2 Become trained

4 | Wear dry, insulated gloves

3 | Do not remove or paint over the precautionary label g:

5 |Insulate yourself from work and ground

6 | Disconnect input power before working on equipment ’ @i

7 | Keep head out of fumes : é

8 Use forced ventilation or local exhaust to remove fumes

9 | Keep flammable materials away from welding

o .
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Table A.3 (continued)

No. Precautionary measure Symbol

10 |[Have a watchperson with a fire extinguisher at the ready ,/%\

11 [ Do not weld on closed containers with unknown substances

12 | Wear hat and safety glasses

13 | Use ear protection and button shirt collar

14 |Wear complete body protection

15 | Do not touch hot parts

16 [ Do not smoke

17 | Use welding helmet with correct shade of filter

18 | Use ventilating fan to remove fumes

A 1O ANN A A
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Annex B
(informative)

Examples of wordless precautionary labels

Figures B.1 to B.9 provide examples of wordless precautionary labels for general use on welding and plasma
cutting products, for use on specific types of welding and cutting products, and for use when specific hazards
exist in conjunction with the operation of welding and cutting products. As an aid to the reader of this
International Standard, these figures also contain a text description of what each symbol represents.

A Key
/ A Warning! Watch out! There are
possible hazards as shown by the
y/ symbols.

1 Electric shock from welding electrode
or wiring can kill.

1.1 Wear dry insulating gloves. Do not
touch electrode with bare hand. Do
not wear wet or damaged gloves.

1.2 Protect yourself from electric shock by
insulating yourself from work and
ground.

1.3 Disconnect input plug or power before
working on machine.

2 Breathing welding fumes can be
hazardous to your health.

2.1 Keep head out of fumes.

2.2 Use forced ventilation or local exhaust
to remove fumes.

2.3 Use ventilating fan to remove fumes.

3 Welding sparks can cause explosion
or fire.

3.1 Keep flammable materials away from
welding.

3.2 Welding sparks can cause fires. Have
a fire extinguisher nearby and have a
watchperson ready to use it.

3.3 Do not weld on drums or any closed
containers.

4 Arc rays can burn eyes and injure
skin.

4.1 Wear hat and safety glasses. Use ear
protection and button shirt collar. Use

6 welding helmet with correct shade of
_ . . filter. Wear complete body protection.
5 Become trained and read the
instructions before working on the
@% machine or welding.
3MsC 6

Do not remove or paint over (cover)

f label.
7 7 Identifying number to order label from
manufacturer.

Figure B.1 — Basic precautionary label (vertical format)

1N .
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Figure B.2 — Basic precautionary label (horizontal format)
(For Key see Figure B.1)

A 16N AnA2a Al
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1.1

1.2

1.3

2.1

2.2
2.3

3.1

3.2

3.3

4.1
4.2

Figure B.3 — Plasma arc cutting equipment

Not for Resale

Warning! Watch out! There are
possible hazards as shown by the
symbols.

Cutting sparks can cause explosion or
fire.

Keep flammable materials away from
cutting.

Cutting sparks can cause fires. Have
a fire extinguisher nearby, and have a
watchperson ready to use it.

Do not cut on drums or any closed
container.

The plasma arc can cause injury and
burns.

Turn off power before disassembling
torch.

Do not grip material near cutting path.
Wear complete body protection.

Electric shock from torch or wiring can
kill.

Wear dry insulating gloves. Do not
wear wet or damaged gloves.

Protect yourself from electric shock by
insulating yourself from work and
ground.

Disconnect input plug or power before
working on machine.

Breathing cutting fumes can be
hazardous to your health.

Keep your head out of fumes.

Use forced ventilation or local exhaust
to remove fumes.

Use ventilating fan to remove fumes.

Arc rays can burn eyes and injure
skin.

Wear hat and safety glasses. Use ear
protection and button shirt collar. Use
welding helmet with correct shade of

filter. Wear complete body protection.

Become trained and read the
instructions before working on the
machine or cutting.

Do not remove or paint over (cover)
the label.

Identifying number to order label from
manufacturer

© I1SO 2004 — All rights reserved
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1.2

1.3

2.1

2.2

2.3

3.1

3.2

3.3

4.1

6.1

8 6.2
6.3

7.1
7.2

ISO 17846:2004(E)

Warning! Watch out! There
are possible hazards as
shown by the symbols.
Become trained and read the
instructions before working
on the machine or welding.
Electric shock from welding
electrode or wiring can Kill.
Wear dry insulating gloves.
Do not touch electrode with
bare hand. Do not wear wet
or damaged gloves.

Protect yourself from electric
shock by insulating yourself
from work and ground.

Do not work on unit if engine
is running. Stop engine first.
Breathing welding fumes can
be hazardous to your health.
Keep your head out of
fumes.

Use forced ventilation or
local exhaust to remove
fumes.

Use ventilating fan to remove
fumes.

Welding sparks can cause
explosion or fire.

Keep flammable materials
away from welding.

Welding sparks can cause
fires. Have a fire extinguisher
nearby and have a
watchperson ready to use it.
Do not weld on drums or any
closed containers.

Arc rays can burn eyes and
injure skin.

Wear hat and safety glasses.
Use ear protection and
button shirt collar. Use
welding helmet with correct
shade of filter. Wear
complete body protection.

Do not remove or paint over
(cover) the label.

Engine fuel plus flames or
sparks can cause fire.

Do not smoke while fuelling
or if near fuel.

Stop engine before fuelling.
Do not fuel a hot engine.

Engine exhaust gases can
kill.

Vent exhaust outside.
Use unit outside.

Identifying number to order
label from manufacturer.

Figure B.4 — Engine-driven welding and cutting equipment

A 1O ANN A A
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1.1

1.2

1.3

3.1

3.2

3.3

4.1

Figure B.5 — Wire feeding equipment

Not for Resale

Warning! Watch out! There are
possible hazards as shown by the
symbols.

Drive rolls can injure fingers.

Welding wire and drive parts are at
welding voltage during operation —
keep hands and metal objects away.

Electric shock from welding electrode
or wiring can kill.

Wear dry insulating gloves. Do not
touch electrode with bare hand. Do
not wear wet or damaged gloves.

Protect yourself from electric shock by
insulating yourself from work and
ground.

Disconnect input plug or power before
working on machine.

Breathing welding fumes can be
hazardous to your health.

Keep your head out of fumes.

Use forced ventilation or local exhaust
to remove fumes.

Use ventilating fan to remove fumes.
Welding sparks can cause explosion
or fire.

Keep flammable materials away from
welding.

Welding sparks can cause fires. Have
a fire extinguisher nearby and have a
watchperson ready to use it.

Do not weld on drums or any closed
containers.

Arc rays can burn eyes and injure
skin.

Wear hat and safety glasses. Use ear
protection and button shirt collar. Use
welding helmet with correct shade of

filter. Wear complete body protection.

Become trained and read the
instructions before working on the
machine or welding.

Do not remove or paint over (cover)
label.

Identifying number to order label from
manufacturer.

© I1SO 2004 — Al rights reserved
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Key

1 Warqing! Watch out! There are 1 .
possible hazards as shown by the
symbols.

. 2 Moving parts, such as fans, rotors

: and belts, can cut fingers and
hands and cause injury. Keep
away from moving parts.

} 3 Identifying number to order label
from manufacturer.

‘\‘

S-176 106

\3

Figure B.6 — Specific hazard: fan and moving parts

Key
1 Warqing! Watch out! There are 1 B

possible hazards as shown by the

symbols.
2 Hot muffler and exhaust pipes

can cause severe burns. Do not

touch hot muffler or pipes.
3 Identifying number to order label

from manufacturer.

2 —]
]
$-176 230
~— 3

Figure B.7 — Specific hazard: hot muffler

~ m ANnN A AL
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Key

1 Warning! Watch out! There
are possible hazards as
shown by the symbols.

2 Engine fuel plus flames or
sparks can cause fire.

3 Stop engine before fuelling.

Do not smoke while fuelling or
if near fuel.

5 Do not fuel a hot engine.
6 Use diesel fuel only.

7 Identifying number to order
label from manufacturer.

LI~
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Figure B.8 — Specific hazard: diesel fuel
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1 Warning! Watch out! There are possible hazards as shown by the symbols.
2 Do not smoke and keep matches and flames away from battery.
3 Sparks can cause battery gases to explode. Battery explosion can blind and injure. Wear a face shield.
4 Battery acid can burn skin. Do not spill acid.
5 Read owner’'s manual.
6 Wear rubber gloves.
7 Dead battery.
8 Engine block.
9 Fully charged battery.
10 Do not connect last negative cable to dead battery — connect instead to engine block.
11 Jumper cables — observe polarity and make connections in numbered sequence shown.
12 Once dead battery is charged, disconnect cables in sequence shown.
13  Identifying number to order label from manufacturer.
Figure B.9 — Specific hazard: battery charging
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