W117.2-12

_—_—
&)

Safety in welding, cutting, and
allied processes



https://www.stdhive.com/standards/csa-w1172-12-r2017-pdf/

Legal Notice for Standards

Canadian Standards Association (operating as “CSA Group”) develops standards through a consensus standards development process
approved by the Standards Council of Canada. This process brings together volunteers representing varied viewpoints and interests to
achieve consensus and develop a standard. Although CSA Group administers the process and establishes rules to promote fairness in
achieving consensus, it does not independently test, evaluate, or verify the content of standards.

Disclaimer and exclusion of liability

This document is provided without any representations, warranties, or conditions of any kind, express or implied, including, without
limitation, implied warranties or conditions concerning this document’s fitness for a particular purpose or use, its merchantability, or its
non-infringement of any third party’s intellectual property rights. CSA Group does not warrant the accuracy, completeness, or currency
of any of the information published in this document. CSA Group makes no representations or warranties regarding this document'’s
compliance with any applicable statute, rule, or regulation.

IN NO EVENT SHALL CSA GROUP, ITS VOLUNTEERS, MEMBERS, SUBSIDIARIES, OR AFFILIATED COMPANIES, OR THEIR EMPLOYE:_,
DIRECTORS, OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR E. PENSES,
HOWSOEVER CAUSED, INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUL, BU_'NESS
INTERRUPTION, LOST OR DAMAGED DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN.CC. 'TRACT,
TORT (INCLUDING NEGLIGENCE), OR ANY OTHER THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACC.SS 1O OR
POSSESSION OR USE OF THIS DOCUMENT, EVEN IF CSA GROUP HAS BEEN ADVISED OF THE POSSIBILITY C®.SUH C~MAGES,
INJURY, LOSS, COSTS, OR EXPENSES.

In publishing and making this document available, CSA Group is not undertaking to render professional or othei services for or on behalf
of any person or entity or to perform any duty owed by any person or entity to another person or er*v. ‘he information in this
document is directed to those who have the appropriate degree of experience to use and apply its conter. s. ana « SA Group accepts no
responsibility whatsoever arising in any way from any and all use of or reliance on the information cont ined  this document.

CSA Group is a private not-for-profit company that publishes voluntary standards and related ¢ >cume. ts. CSA Group has no power, nor
does it undertake, to enforce compliance with the contents of the standards or other documents 1. nub! shes.

Intellectual property rights and ownership

As between CSA Group and the users of this document (whether it be in printed or elc =t C..i form), CSA Group is the owner, or the
authorized licensee, of all works contained herein that are protected by copyrigh’, all trac'z-marks (except as otherwise noted to the
contrary), and all inventions and trade secrets that may be contained in this documnt, w ether or not such inventions and trade secrets
are protected by patents and applications for patents. Without limitation, . e ur.~uthorized use, modification, copying, or disclosure of
this document may violate laws that protect CSA Group’s and/or others’ intelic ~tua: property and may give rise to a right in CSA Group
and/or others to seek legal redress for such use, modification, copying, ‘»r disclosare. To the extent permitted by licence or by law, CSA
Group reserves all intellectual property rights in this document.

Patent rights

Attention is drawn to the possibility that some of the elements o. this Z:andard may be the subject of patent rights. CSA Group shall not
be held responsible for identifying any or all such patent rigits.:! 'sers of this standard are expressly advised that determination of the
validity of any such patent rights is entirely their own resnon.iity.

Authorized use of this document
This document is being provided by CSA Group for 'nforinational and non-commercial use only. The user of this document is authorized
to do only the following:

If this document is in electronic form:

e load this document onto a computar 1 cthe sole purpose of reviewing it;
e search and browse this document, and

e print this document if it is in PT" for, ~at.

Limited copies of this docume. t in orint or paper form may be distributed only to persons who are authorized by CSA Group to have
such copies, and only if this Legai >lotice appears on each such copy.

In addition, use’s ma, not « »d may not permit others to

e alter this docum<nt in any way or remove this Legal Notice from the attached standard;
e sell this document \ iithout authorization from CSA Group; or

* make an elt -tronic copy of this document.

If you 'o nou. yree with any of the terms and conditions contained in this Legal Notice, you may not load or use this document or
m:. = any <opie ., of the contents hereof, and if you do make such copies, you are required to destroy them immediately. Use of this
“acur. ert constitutes your acceptance of the terms and conditions of this Legal Notice.

N

CSA
sp Group


https://www.stdhive.com/standards/csa-w1172-12-r2017-pdf/

Standards Update Service

W117.2-12
December 2012

Title: Safety in welding, cutting, and allied processes
Pagination: 133 pages (xi preliminary and 122 text), each dated December 202

To register for e-mail notification about any updates to this publication

e go to shop.csa.ca

¢ click on CSA Update Service

The List ID that you will need to register for updates to this publication s 2421717.

If you require assistance, please e-mail techsupport@csagioup org or call 416-747-2233.

Visit CSA Group's policy on privacy at csagroup.or 1/lejal to find out how we protect your
personal information.


http://shop.csa.ca
http://csagroup.org/legal
https://www.stdhive.com/standards/csa-w1172-12-r2017-pdf/



https://www.stdhive.com/standards/csa-w1172-12-r2017-pdf/

W117.2-12
Safety in welding, cutting, and
allied processes

Prepared by
Y\
sp CSA
Group
&

™A trade-mark of the Canadian Z*a,»dards Association, operating as “CSA Group”

Published in December 2012 by CSA Group
A not-for-profit private sector organization
5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada L4W 5N6
1-800-463-6727 © 416-747-4044

Visit our Online Store at shop.csa.ca


http://shop.csa.ca
https://www.stdhive.com/standards/csa-w1172-12-r2017-pdf/

'CALORE

@ @ BIO'GAS

7
08 ENERGY

120%
CSA Group prints its publicctions on Rolland Enviro100, which contains 100% recycled post-consumer fibre, is
Ecologo and Processcd Chlorine Free certified, and was manufactured using biogas energy.

To purchese sta.xdards and related publications, visit our Online Store at shop.csa.ca or call toll-free
1-800-462-6727 or 416-747-4044.

ISLN $78-4-77139-154-2
© 2012 CSA Group

All rights reserved. No part of this publication may be reproduced in any form whatsoever
without the prior permission of the publisher.


http://shop.csa.ca
https://www.stdhive.com/standards/csa-w1172-12-r2017-pdf/

© 2012 CSA Group Safety in welding, cutting, and allied processes

Contents

Technical Committee on Safety in Welding, Cutting, and Allied Processes ix
Preface «xi

Scope 1

Objective 1
Applicability 1
Exclusions T
Terminology 1

1
1.
1.
1.
1.
1. Units of measurement 2

LhhwN-=

2 Reference publications 2
3 Definitions 5

4 Welding health and safety program 7
4.1 General 7

4.2 Program administration 8

4.2.1 Employer responsibility 8

4.2.2 Employee responsibility 8

4.2.3 Health and safety committee 8

4.2.4 Program contents 8

5 Hazard identification §

5.1 Hazards 8

5.1.1 General 8

5.1.2  Electric shock 9

5.1.3 Radiation 9

51.4 Burns 9

51.5 Fumes 9

51.6 Gases 9

5.1.7 Noise 9

5.1.8 Electromagnetic forces 9

5.2 Composition of welding - mes and gases 10
53 Exposure to fumes and ascs 10

5.3.1 General 10

5.3.2  Process variables .0

5.3.3 Environmental verizoles 117

5.3.4 Operator-.ariables 71

5.3.5 Minimiziag e.:posure 12

5.4 Condivons for special consideration 12
5.4.1 General 12

5.4.2 «Coited materials 12

5.4.3 . Degy-easing solvents 12

5.4.4  Velding in confined spaces 712

5.1.5 " Welding or cutting on drums or containers 12

6 Arc welding and cutting safety 73

6.1 Selection of arc welding and cutting equipment 13
6.1.1 General 13

6.1.2  Open circuit voltage (no load)/rated no load voltage 13

)

December 2012


https://www.stdhive.com/standards/csa-w1172-12-r2017-pdf/

W117.2-12

© 2012 CSA Group

6.1.3
6.1.4
6.1.5
6.2

6.2.1
6.2.2
6.2.3
6.3

6.3.1
6.3.2
6.4

6.4.1
6.4.2
6.4.3
6.4.4
6.4.5
6.4.6
6.5

6.5.1
6.5.2
6.5.3
6.5.4

Portable control devices 713

Current rating 13

Welding cables 13

Hazards 74

Electric shock 74

Fumes and gases 15

Pacemakers and other medical devices 15
Installation of arc welding equipment 15
General 15

Grounding 15

Operation and practice 18

General 18

Operating instructions, guidelines, and rules
Welding cable preparation prior to startup
Leaks 18

Welding equipment not in use 18
Moving the machine 19

Maintenance 19

Welding equipment 79

Welding equipment used outdoors 19
Equipment storage 19

Workpiece lead and electrode cables 79

7 Resistance welding safety 79

7.1
7.1.1
7.1.2
7.1.3
7.2
7.3
7.3.1
7.3.2
7.3.3
7.4
7.4.1
7.4.2
7.4.3
7.4.4
7.4.5
7.4.6
7.5
7.6
7.7

Selection, installation, and operation of resistance welding 2qu nment

General 19

Operator training 20
Jewellery 20

Installation 20

Guarding 20
Control-initiating devices 20
Stationary equipment 20
Portable equipment 20
Electrical requirements 27
Voltage 271

Capacitors 21

Locks and interlocks 271
Spark shield 27

Emergency stop but.on_. 71
Grounding of the weiding transformer 27
Static safety dcvices. 22
Ventilation 22
Maintenzine= 22

8 Robotic we'ding and cutting systems 22

9 (as orauding, cutting, and allied gas process safety 22

9.
9.2
9.21
N2.2
9.3
9.3.1
9.3.2

Gen-ral 22

rerminology 23

Oxygen 23

Fuel gases 23

Oxygen and combustibles 23

Separating oxygen from combustibles 23
Prohibited uses for oxygen 23

18
18

December 2012


https://www.stdhive.com/standards/csa-w1172-12-r2017-pdf/

© 2012 CSA Group Safety in welding, cutting, and allied processes

9.3.3 Oxygen equipment 23

9.4 Mixing of gases 23

9.5 Torches 23

9.5.1 Approval 23

9.5.2 Specification 23

9.5.3 Torch operation 24

9.5.4 Torch maintenance 24

9.6 Hose and hose connections 24
9.6.1 Specification 24

9.6.2 Welding hose colours 25

9.6.3 Hose grade 25

9.6.4 Taping and splicing 25

9.6.5 Hose connections 25

9.6.6 Hose pressure drop 26

9.6.7 Hoseuse 26

9.6.8 Hose maintenance 26

9.7 Hose line safety devices 26
9.7.1 Approval 26

9.7.2 Operation 27

9.8 Pressure-reducing regulators 27
9.8.1 Approval 27

9.8.2 Specification 27

9.8.3 Designated service 27

9.8.4 Inspection before use 27

9.8.5 Oxygen pressure gauges 27
9.8.6 Regulator maintenance 27
9.8.7 Annual check 28

9.9 Cylinders (containers) 28

9.9.1 General 28

9.9.2 Cylinder storage 29

9.9.3 Cylinder handling 30

9.9.4 Cylinder use 31

9.9.5 Cylinder emergencies 33

9.10  Cylinder manifolding 34

9.10.1 Approval 34

9.10.2 Gas service 34

9.10.3 Fuel gas manifold design. cepacity limits, and locations 34
9.10.4 Oxygen manifold desi¢ n -capacity limits, and locations 34
9.10.5 Portable outlet heasiers 25
9.10.6 Manifold installation «nd operation 37
9.11  Welding servic:s pr. vided from vehicles 37

10 Laser bean, <'ectronn beam, plasma arc, thermite, and underwater welding and cutting
safety 37

10.1  Laser bcam welding and cutting safety 37

10.1.1 Se'ection and installation of laser beam welding and cutting equipment 37

10.7.2 Oneration and practice 38

1¢ 1.5 Maii tenance 40

10.. . Electron beam welding and cutting safety 41

10.2.1 Selection and installation of electron beam welding and cutting equipment 41

10.2.2 Operation and practice 41

10.2.3 Hazards 41

10.2.4 Maintenance 42

10.3  Plasma arc welding, cutting, and gouging safety 42

December 2012 v


https://www.stdhive.com/standards/csa-w1172-12-r2017-pdf/

W117.2-12 © 2072 CSA Group

10.3.1 Selection and installation of plasma arc welding and cutting equipment 42
10.3.2 Operator training 43

10.3.3 Hazards 43

10.4  Thermite welding safety 45

10.4.1 General 45

10.4.2 Installation 45

10.4.3 Operation and practice 45

10.4.4 Hazards 45

10.4.5 Maintenance 46

10.5 Underwater welding and cutting safety 46

10.5.1 General 46

10.5.2 Selection of underwater arc welding and cutting equipment 46
10.5.3 Operation and practice 47

10.5.4 Electric shock 48

10.5.5 Explosion of entrapped gases 49

10.5.6 Fumes and gases 49

10.5.7 Maintenance 49

10.5.8 Power tools and equipment 49

10.5.9 Underwater cutting and welding methods 49

10.5.10 Underwater gas hazards 50

11 Protection of personnel 57

11.1 General requirements 517

11.2 Eye and face protection 57

11.2.1  Selection 51

11.2.2 Specifications 52

11.2.3 Contact lenses 52

11.2.4 Maintenance 52

11.2.5 Large area viewing 353

11.3 Skin protection 53

11.4 Respiratory protection 353

11.5 Hearing protection 54

11.6  Confined spaces 55

11.6.1 Definition 55

11.6.2 Pre-entry requirements 55

11.6.3 Small-opening entry requireineits 56
11.6.4 Ventilation in confined spaces. 56

11.6.5 Welding and cutting ejqu:;pment 57
11.6.6 Safety requirements .~

11.7  Fire prevention ana nrotection during hot work 58
11.7.1  Non-permissib’e a;2sas* 58

11.7.2 Permissible arecs .8

11.7.3 Fire safef; orecauc'ons 58

11.7.4 Firewa -hei:. 60

11.7.5 Lead ~mp'ayers, constructors, contractors, or independent operators 60
11.8  Welding or cutting of containers 61
11.9 Pi2cautions in the use of radiography 67
11.17¢. Fut lic exhibitions and demonstrations 61
12.10.1 Gereral 61

v *.10.2 Supervision 62

11..0.3 Site 62

11.10.4 Fire protection 62

11.10.5 Protection of the public 62

11.10.6 Cylinders 63

11.10.7 Process hoses, cables, and conduits 63

vi December 2012


https://www.stdhive.com/standards/csa-w1172-12-r2017-pdf/

© 2012 CSA Group Safety in welding, cutting, and allied processes

12 Ventilation 63

12.1  Adequate ventilation 63

12.2  Ventilation 64

12.2.1 General 64

12.2.2 Natural dilution ventilation 64

12.2.3 Mechanical dilution ventilation 64

12.3  Local exhaust ventilation 64

12.4  Recirculation of exhaust air 65

12.4.1 General 65

12.4.2 Recirculation system 66

12.5 Establishing ventilation requirements 66
12.5.1 General 66

12.5.2 Method 1 67

12.5.3 Method 2 67

12.6  Environmental air emissions (threshold) reporting 67

13 Training 67

13.1  General 67

13.2  Training course outline 68
13.3  Training manual 68

14 Program evaluation 68

Annexes

A (informative) — Welding and allied processes 82

B (informative) — Protection of personnel — Guidelines for welding and cutting on containers 84

C (informative) — Hose connections 86

D (informative) — Hose pressure drops 87

E (informative) — Examples of ventilation systems 7100

F (normative) — Marking for individual electrode or flux packaging 708

G (informative) — Welding services provided from vehicles 109

H (informative) — Environmental air emissions (threshold) reporting 1772

I (informative) — Fire safety plan 173

J (informative) — Selection of oxygen-fuel gas hose line safety devices and accessories 174

K (informative) — Fire and explosion prevention precautions 176

L (informative) — Providing worker protection when using the auxiliary power supply from a portable
welding machine 1177

M(informative) — Hazard assessment 178

N (informative) — Air filtration guidelines 179

O (informative) — Choosing an auto-darkening arc welding helmet 1720

P (informative) — Bibliography 122

Tables

1 — Safety considerations in arc welding, arc cutting, and arc gouging 70

2 — Contaminants from welding and cutting operations 71

3 — Contaminants from brazing operations 72

4 — Cable sizes and voltage drop for arc welding machines 73

5 — Ventilation guidelines for welding, brazing, and thermal cutting of uncoated low-alloyed or
unalloyed steels (with nominal chromium content not exceeding 3% and with nominal total
alloying content not exceeding 5%) 74

6 — Ventilation guidelines for welding, brazing, soldering, and thermal cutting of coated and alloyed
steels and non-ferrous metals (1)(2) (with nominal chromium content over 3% and with nominal
total alloying content over 5%) 76

7 — Guide for shade numbers 78

December 2012 Vii



Wi117.2-12 © 2012 CSA Group
Figures

1 — Electrode and workpiece lead connection (bonded to ground) 79

2 — Electrode and workpiece lead connection 79

3 — Exploded view of plate cover 80

4 — Exploded view of goggle 87

5 — Auto-darkening welding helmet 817

December 2012



© 2012 CSA Group

Safety in welding, cutting, and allied processes

Technical Committee on Safety in
Welding, Cutting, and Allied

Processes

D. Hisey

J. Palach

M. Allison

G. Azadi

K. Bailey

M. Borean

B. Chmay

T. Dixon

C. Fournier

D. Gallagher

J. Galloway

M. Guillemet

K. Hample

D. Hardy

S. Hedrick

R. Hopkins

December 2012

Canadian Welding Bureau, Chair
Ft. Saskatchewan, Alberta

PAL-TECH Consulting Services, Vice-Chair
Woodstock, Ontario

Allison Consulting and Training,
London, Ontario

Ontario Power Generation, Associate
Pickering, Ontario

Office of the Ontario Fire Marshal,
Toronto, Ontario

Seneca College of Applied Arts and Technology,
King City, Ontario

CWB Group, Associate
Milton, Ontario

Air Liquide Canada Inc.,
Montréal, Québec

Government of Quebec,
Quebec, Québec

Galcon Marine Ltd., Associate
Toronto, Ontario

Conestoga College,
Cambridge, Ontario

Lincoln Electric Company of Canada Limited,
Mississauga, Ontario

Alberta Human Services,
Edmonton, Alberta

Plumbers, Steam Fitters and Welders UA Local 46,
Toronto, Ontario

American Welding Society, Associate
Miami, Florida, USA

Infrastructure Health and Safety Association,
Mississauga, Ontario



W117.2-12

© 2012 CSA Group

D. Hurd

E. Karpinski

G. Liss

D. Luciani

H. Lueke

D. MacKinnon

J. MacRae

A. Manz

J. Martin

A. McCartney

D. McCullough

K. Nish

M. Russo

V. Vaidya

J. Fisher

MJH Environmental Indoor Air Quality Specialist,
Elizabethtown, Ontario

Human Resources & Skills Development Canada —
Labour Program,
Gatineau, Québec

Ontario Ministry of Labour,
Toronto, Ontario

CWB Group, Associate
Milton, Ontario

Lueke Consulting Inc., Associate
Sherwood Park, Alberta

ITW Welding North America,
Alberta Beach, Alberta

CWB Group, Associate
Milton, Ontario

AF Manz Associates, Associate
Union, New Jersey, USA

CWB Group, Associate
Milton, Ontario

Omniweld Integrated Solutions,
Division of Air Liquide Canada Inc.,
Burlington, Ontario

Syncrude Canada Limited,
Fort McMurray, Alberta

KWN Wellness Inc.,
Oakville, Ontario

Infrastructure Health and Safety Association, Associate
Mississauga, Ontario

Métaltec — Montréal,
Ville St-Laurent, Québec

CSA Group, Project Manager
Mississauga, Ontario

December 2012



© 2012 CSA Group Safety in welding, cutting, and allied processes

Preface

This is the sixth edition of W117.2, Safety in welding, cutting, and allied processes. It supersedes the previous
editions published in 2006, 2001, 1994, 1987, and 1974. Its subject is the health and safety of welders
and welding operators.

This Standard has been developed through a consensus process that ensures that the requirements will
be accepted and followed throughout the welding industry. The goal is to encourage fresh thinking and
attitudes. Everyone involved in the industry must become aware of the importance of welding safety and
the need to make continual improvements in the welding environment over time.

This edition of W117.2 has been revised to reflect changes that have occurred in the Canadian welding
industry in response to the most recent review of injuries and fatalities within the industry. These changes
are presented with the expectation that they will be implemented and with the hope of preventing further
injuries and fatalities.

This Standard was prepared by the Technical Committee on Safety in Welding, Cutting, and Allied
Processes, under the jurisdiction of the Strategic Steering Committee on Welding and Structural Metals,
and has been formally approved by the Technical Committee.

Notes:

(1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.

(2) Although the intended primary application of this Standard is stated in its Scope, it is important to note that it remains
the responsibility of the users of the Standard to judge its suitability for their particular purpose.

(3) This Standard was developed by consensus, which is defined by CSA Policy governing standardization — Code of
good practice for standardization as “substantial agreement. Consensus implies much more than a simple majority,
but not necessarily unanimity”. It is consistent with this definition that a member may be included in the Technical
Committee list and yet not be in full agreement with all clauses of this Standard.

(4) To submit a request for interpretation of this Standard, please send the following information to
inquiries@csagroup.org and include “Request for interpretation” in the subject line:

(a) define the problem, making reference to the specific clause, and, where appropriate, include an illustrative sketch;

(b) provide an explanation of circumstances surrounding the actual field condition; and

(c) where possible, phrase the request in such a way that a specific “yes” or “no” answer will address the issue.
Committee interpretations are processed in accordance with the CSA Directives and guidelines governing

standardization and are available on the Current Standards Activities page at standardsactivities.csa.ca.

(5) This Standard is subject to periodic review, and suggestions for its improvement will be referred to the appropriate
committee. To submit a proposal for change, please send the following information to inquiries@csagroup.org and
include “Proposal for change” in the subject line:

(a) Standard designation (number);

(b) relevant clause, table, and/or figure number;
(c) wording of the proposed change; and

(d) rationale for the change.
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W117.2-12
Safety in welding, cutting, and allied
processes

1 Scope
1.1 Objective

1.1.1

This Standard provides minimum requirements and recommendations to protect persons who work in an
environment affected by welding, cutting, and allied processes from illness and injury and to prevent
damage to property arising from the installation, operation, and maintenance of equipment used in these
processes.

1.1.2

This Standard specifies the elements of a welding health and safety program (see Clause 4) that are
necessary to implement the requirements and recommendations specified in this Standard.

1.2 Applicability

1.2.1
This Standard applies to all personnel working in an environment affected by welding, cutting, and allied
processes.

1.2.2

The requirements of this Standard apply to the processes illustrated in the Master chart of welding and
allied processes (see Figures A.1 and A.2).

Note: One should consult the authority having jurisdiction, together with this Standard, to ensure compliance to mandatory
legislative requirements.

1.3 Exclusions

This Standard does not apply to

(a) the design or manufacture of welding or safety equipment; and

(b) storage, use, and handling of natural gas and propane in accordance with CSA B149.1 and
CSA B149.2.

1.4 Terminology
In this Standard, “shall” is used to express a requirement, i.e., a provision that the user is obliged to satisfy
in order to comply with the standard; “should” is used to express a recommendation or that which is
advised but not required; and “may” is used to express an option or that which is permissible within the
limits of the standard.

Notes accompanying clauses do not include requirements or alternative requirements; the purpose of a
note accompanying a clause is to separate from the text explanatory or informative material.

Notes to tables and figures are considered part of the table or figure and may be written as
requirements.

Annexes are designated normative (mandatory) or informative (nonmandatory) to define their
application.
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