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Quality Management System of welding

International Organization for Standardization

ISO 3834:2015

Quality requirements for fusion welding of
metallic materials
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ISO 3834: Quality management system of welding

I@O Workmanship
(Welding Company)
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(Inspection Company) @
Raw Material

(Filler metal)

Rahiminia, PhD, PEng, CWB L3, ASNT L3, IWE



ISO 3834- Quality management system-Welding Company

Key elements to quality management of welding workmanship:

1. Qualified welder(s)

2. Qualified welding procedures
3. Qualified welding supervisor(s)
4. Qualified welding engineer(s)

* In practical terms, this means that a welding company must have:
» Competent individuals making the welds, who are...
» Following proven and documented “recipes”, in a shop...

» Overseen by competent “bosses”.

« When all three are in place, high quality welds will result!
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ISO 3834- Quality management system-Inspection Company

Key elements to quality management of welding inspection:

- Inspection personnel

- Inspecting procedures

- Calibrated tools
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Quality management of welded steel structures in Canada

A

National & Provincial Building Codes

\/
} L~ Ontario

Ministry of Municipal Affairs and Housing

—
i

Ontario Building Code, Act and Regulations
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Quality management of welded steel structures in Canada

) L Ontario

Ministry of Municipal Affairs and Housing

Ontario Building Code, Act and Regulations

Section 4.3.4.1 Design Basis for Structural Steel 'ﬂ-'i-s.,t
“Buildings and their structural members made of structural

steel shall conform to CAN/CSA $16, Design of Steel Structures ” Eﬂ:

1~
/A
(@), !
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/@\ csp  Standard development
\-/@

Group e

CSA S16
Design of steel structures

CSA W59
Welded steel construction

24 Welding
24.1 Arc welding

Arc welded joints shall be designed in accordance with
(a)...
(b)...

For all other aspects of welding, the requirements of CSA W59 shall be followed.
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/@\ csp Standard development

Group

®

CSA W59
Welded steel construction

¥

CSA W47.1

Certification of companies for fusion welding of steel
CSA W178.1

Certification of welding inspection organizations

CSA W178.2

Certification of welding inspectors

CSA w48

Filler metals and allied materials for metal arc welding
CSAWI117.2

Safety in welding, cutting and allied processes”
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ISO 3834 quality management system

(Welding Company)
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(Inspection Company) @
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CSA W59: Qualification requirements for workmanship

3 General requirements
3.1 Qualification requirements
3.1.1 Contractor

When mandated in the contract or in the governing design Standard*, all
Contractors performing work under this Standard shall comply with CSA W47.1

for welded fabrications.

*Examples: CAN/CSA-56 and CSA S16.

CSA W59 CSA W47.1
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CSA W59: Qualification requirements for inspection

VISUAL WELDING INSPECTION
Before welding
During welding
After welding

NON-DESTRUCTIVE TESTS (NDT)
After welding
Magnetic particle testing
Ultrasonic testing
Penetrant testing
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CSA W59: Qualification requirements for inspection

7.1.2 Third-party inspection
7.1.2.1

When required by contract, visual welding inspection shall be performed by
either an individual welding inspector or a welding inspection organization.

7.1.2.2

A visual welding inspector shall either be currently certified to CSA W178.2 or
AWS QCL1 or shall be suitably trained and experienced, to the satisfaction of the
Engineer, to ensure that adequate competency exists for the inspection tasks to
be performed.

7.1.2.3

Welding inspection organizations shall either be certified to CSA W178.1 or shall
provide evidence to satisfy the Engineer that they are capable of performing
welding inspection.
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CSA W59: Qualification requirements for inspection

7.4 Nondestructive examination

[.4.7

Personnel performing nondestructive examination shall be qualified as a Level
1, 2, or 3 NDE Operators for the relevant examination method in accordance with
the pertinent requirements of CSA W178.1 and CAN/CGSB-48.9712/1SO 9712.

I*I Natural Resources Ressources naturelles
Canada Canada

—
S

Rl

Canada _g
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CSA W59: Qualification requirements

CSA W47.1 (Company)

Visual Welding inspection

CSA W178.1 (Company) :
CSA W178.2 (Individual) |

CSA W59

———————————————————————

CSA W48
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Quality management of welding in Canada
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Let’s take a break!
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Quality management of welded steel structures in Canada

Ontario Building Code, Act and Regulations

CSA S16 : Design of steel structures TE\

CSA W59 :Welded steel construction (metal arc welding)

~ Workmanship

CSA W47.1:Certification of companies for fusion welding of steel
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CSA W47.1: Certification of companies for fusion welding of steel

4 Administration
4.1 This Standard shall be administered by the Bureau.

Bureau — Canadian Welding Bureau.

S E, (B S

ICVWBGroup

Administrator of Canadian Standards Association (CSA) welding certification

programs including those for steel fabricators, aluminum fabricators, inspectors
and welding electrodes.

A certification organization accredited by the Standards Council of Canada (SCC).
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CSA W47.1: Certification of companies for fusion welding of steel

 There are 4 key elements to a fabricator certification program:

1. Qualified welder(s)

2. Qualified welding procedures
3. Qualified welding supervisor(s)
4. Qualified welding engineer(s)

e In practical terms, this means that a welding fabricator must have:
» Competent individuals making the welds, who are...
» Following proven and documented “recipes”, in a shop...
» QOverseen by competent “bosses”.

« When all three are in place, high quality welds will result!
« Certification ensures these key elements are in place and working
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CSA W47.1: Certification of companies for fusion welding of steel

e Fabricators can be certified to | of 3 “divisions”’.

Division 3 Division 2 Division |
Qualified Welders Yes Yes Yes
Quallflgd Welding Yes Yes Yes
Supervisor(s)
QUE.1|IerC| Welding No Yes — Retained Yes - Employed
Engineer(s)
Accepted Welding Yes Yes Yes
Procedures
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CSA S16: Design of steel structures

* Fabricator shall be a CSAW47.|
certified company in
Division | or 2

e Fabricator may sublet to a
Division 3

e Division 3 companies
CANNOT take on work directly

Clipped
. Connect

Cap plaow Gerber Girder
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CSA W47.1: Certification of welding personnel

* Must pass a practical test

* For joint, positions and processes used
e W/itnessed by the CWB

 |ssued a Welder Card, or “Ticket”

* Valid for the certified company named on the ticket

e Tickets transferable between certified companies

e Use of Ticket
e Valid only while employed by a CSAW47.1 company

* Normally, valid only for 2 years
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CSA W47.1: Certification of welding personnel

* Welders are tested for specific:
* Welding processes
* SMAW, FCAW, GMAW
e Electrode type
 Steel, low-alloy, stainless, aluminum
* Welding position
e Flat, horizontal, vertical, overhead
* Welding joints / types
* Fillets, grooves, backing/no backing, plate, tubular
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CSA W47.1: Certification of welding personnel

* Welders test are evaluated by either:

|. Destructive tests

e Bends, fracture, macro-etch

2. Non-destructive tests
* Radiography
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CSA W47.1: Certification of welding personnel

Welder Qualification @ Welds: Qualification
Transferable Welder

gars;ye JOH:”TE " &I Exp Date  Oct17,2015 gam:,; JOHN DOE . o Exp.Date:  Oct 17, 2015
m| r Openﬂons, mmins, . Employer: Rassaun , Simcoe,
Standard: iﬁ A | Thickness Rance:  3mm & above Matenial: Carbon Steel
Process: T GMAW Mode. SEMI-AUTO Process: FCAW/MCAW
Power Source . Conventional & Pulsed l Mode: SEMI-AUTO Standard: CSA W47.1
Filler Alloy Group: 2 Single Electrode Mechanized Classificatior FW
Classification s [ Single Electrode Automatic
Class FLAT ) Class. FLATIHORIZONTAL
Thickness Range:  1.5mm & above :

See Reverse for Conditions l See Reverse for Conditions

Conditions Of Use

1. This card remains the property of the CWB and may be recalled and/or
cancelled at any time. Fraudulent use of this gard can fésult in loss of
qualifications of the individual and/or the,certifiéd company employing the
individual.

2. This card must be available for inspegtion by any CWB representative or other
designated officials at all times.

3. This qualification may berevoked by the CWB if the individual is not engaged in
the process gualified for@ period of three months or more.

For any questions regarding this qualification, please contact:
1-800-844-6790 | www.cwbgroup.org
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CSA W47.1: Certification of welding supervisors

e Must demonstrate:

e Minimum education/knowledge \ I /
‘ .' i

To ensure that welding procedures are in place and followed

* welding codes and standards

e Examinations are required

Minimum experience

e 5 years of welding-related experience

* Key roles:

To ensure that welders are qualified

To ensure visual weld quality requirements
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CSA W47.1: Certification of welding supervisors

@ Welder Supervisor
Superviseur en soudage

PRESENTED TO/ PRESENTEE A

Who has completed the welding supervisor examinations as required by
CSA Standard

Qui a compléte les examens de superviseur en soudage, tel que requis par
la norme CSA

Valid while employed with:
Valide tant qu'employé par:

Y.

Issue Date/ Date d'émission Authonized Signature/ Signature autorisée
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CSA W47.1: Qualification of welding Engineers

* Preferably hold Professional Engineer designation
Minimum education/knowledge

e Steel / aluminum, welding fundamentals, welding metallurgy, and welding
procedures and practice.

* WWelding codes and standards
e Examinations are required
* Minimum experience
e 5 years of welding-related experience
e Key roles:
e Development of new welding procedures

* Documentation related to welding procedures

* Periodic review of overall welding operations
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CSA W47.1: Qualification of welding procedures

e A document of welding details & parameters; a “recipe” for welding

e Covers items such as:
e base material
o filler materials / electrodes
 joint details: thickness, preparation, position
* welding parameters, pass/layer sequence

e preheat

e Are reviewed and accepted by the CWB against the requirements
of the certification standard and governing standards

* |n some cases are deemed to be “pre-qualified”, i.e. no qualification
testing is required
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CSA W47.1: Qualification of welding procedures

Form zzzzz /00

WELDING PROCEDURE DATA SHEET

| el 2]2] W47

CmB CANADIAN WELDING BUREAU

No.
= Tl
N:::any A Widg Pm_cedu‘;;
o oleste ooy waz1 & W59
Welding [ Shielded Metal Arc (SMAW) B Gos Metal Arc {(GMAW) [ Gas Tungsten Arc (GTAW) Electrode (Wire) BG—4&¢;}!C-GE
Process [ Flux—Cored Arc (FCAW) O submerged—Arc O other Classification T8
Shielding Gos
Protia: Mode O wmenuel O Machine or Flux 92% AR-8% CO2
B Seel-Auiarctis D) Adtomatic |\ i0 of Metal Transter  SPRAY Preheat Temp. A
Material STEEL GROUPS 1.2 & 3 OF Min. Interposs Temp. N/A
Designations  TABLE 11-1/12-1, OF CSA W59 Welding Pasition FLAT Max. Interposs Temp, N/A
T=1/4-1/2"
WT—SM-12 5 o 1;16.,/
G = 45
45
45
a z
32 b
L L .
T- —I f—c=1/16"

SKETCH OF TYPICAL JOINT PREPARATION

TYPICAL PASS AND LAYER SEQUENCE

il

COMPLETE JOINT PENETRATION GROOVE .F'nmu\ Joint Penetration| JOINT TYPE
. Groove Weld W BUTT 0O Tee

[ Back—gouged to sound metal ] weided both sides without bock gouging &

[ Welded onto steel backing ] Welded onta other than steel backing (Specity Effective Throat) | oonee O EDGE
[ Welded from cne side without backing O Fillet Weld Owe

Mat'l Automatic,Semi-Automatic or Machine
Tk | Weid | sie Layer Pass Blectrade | Current | amperes Electrical | Shieiding Gos

o= | size B o Number Number . Polarity (% 10%) Stickout  5/8" | Flow Rate: 40 CFH
(incn) | (inch) (inch) Wis Fosd Spved (infmin)]_Volts dre Trovel Spesd (n/min)]
7| T 1 1-2 -2 |0.9(0.035)| DCEP 210 390 27 |14 - 18
38" T 1 1-2 -3 |0.8(0.035)] pcer 210 390 27 [ 14 - 18
1/2" T 1 1=3 1-5 0.9(0.035) DCEP 210 390 27 14 - 18
"“"'i::‘rLD":M m-| Explanation CWB Approval * Engineer’s Stomp
11]2)5]1 CWB Accepted

November 29, 2013

On the basis of
PROCEDURE
‘QUALIFICATION

* Division 1 or 2 Companies: Engineers stomp ond signature. For Division 3 Companies: Name and signature of Welding Supervisor

'QUALITY THROUGH CERTIFICATION'
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CSA W47.1: Certification of companies for fusion welding of steel

@) Lirinon oy T

The CWB acknowledges that

ABC Welding Company

123 Main Street, Anytown, ON L7G 4C1|

is certified to CSA Standard W47.1
"Certification of Companies for Fusion Welding of Steel”

in DIVISION 2

for the period April 14, 2011 1© May 21, 2012

Company Code: ABCDE1

Scope: The welding and fabrication of structural steel and its components.

—

CERTIFIED,

J -~
o CS‘ \ W I 7 1
[ ]
B260 Parkhill Drive, Millon, Ontario L9T Sv7
. . 1-800-844-6790 | it D05-542-1312 | Fax: 005-542-1318
| e s Email: info@Bowbgroup.org | Web: www cwbgroup.org
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CSA W178.2: Certification of welding inspectors

Individuals must meet a minimum number of years of experience.

Must demonstrate specific technical knowledge:
Welding fundamentals, welding inspection, and welding metallurgy

Written and practical examinations

Individual must meet minimum vision requirements
Must demonstrate ongoing compliance
Involvement in welding inspection activities

Understanding of current product standard requirements
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CSA W178.2: Certification of welding inspectors

Level 1 welding inspector: —

(a) at least one year of experience
(b) Successfully completed recognized
(C) Pass the theory, standard and practical exam

Level 2 welding inspector:

(a) must have at least 2 years of experience as a certified Level 1 welding inspector
(b) Pass the theory, standard and practical exam

Level 3 welding inspector:

(a) Must have at least 4 years of experience as a certified Level 2 welding inspector
(b) Pass the theory, standard and practical exam
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CSA W178.2: Certification of welding inspectors

Certifiled Welding Inspector

FARAMARZ RAHIMINIA REG # 18082

is a certified Level 3 waelding inspector in accordance with the

requirements of CSA W178.2 “Certification of Welding Inspectors”.
Valld until April 30, 2021

This cartification includes endorsements for the foliowing coda(s) and standard(s):

@

CSA W47.1-09/W58-13

Six-year Re-certification Expiry April 30, 2024
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CSA W178.1: Certification of welding inspection organizations

Certification can be sought in one or more of the following inspection methods:

Visual examination 4
Radiographic examination
Ultrasonic examination
Magnetic particle testing
Liquid penetrant testing

Eddy current testing CERTIFIED
Alternating current field measurement (ACFM) LCSA W1 78.1)

AN N NN N RN

Welding inspection supervisor — Must be a CSA W178.2 L3 certified
Qualified NDT Personnel

Qualified NDT Procedures

Calibrated NDT Equipment

Documented inspection reports

Annually Audited by CWB
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CAN/CGSB-48.9712 : Certification of NDT personnel

Bep e 6219

Nondestructive testing: e D 2914/10/30

T e g g et B wabes sl s 5 -

g - L e a—— | o——

S e o D bl ST - Y - ——
L e R - —

v' Radiographic examination T S
v" Ultrasonic examination i
v' Magnetic particle testing =

v’ Liquid penetrant testing 1] e -
v Eddy current testing

l * I Natural Resources Ressources naturelles
Canada Canada
Certhed to, Certifie selan - CAR /CCSB-48 §71 7 6219

e (e Level Secior Cert. Dale [Dade recert

T 2 EMC annane MTHAZI
uT 1 EMC 1IN T mman
o &l L TN e e e
g Pl A ad PR L e - s gl , o b A e,
vl e el e g e
Mprager Do tiying Agency ‘ { - $
Gerhorngre Droarveme de Oenhoesan J /
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CSA WA48: Certification of filler metals

Quality management system used in manufacturing

Chemical properties
Mechanical properties
Dimensional tolerances

Other property requirements (e.g. hydrogen level)

Testing criteria

[
A

Labeling requirements 3

CWB audits the manufacturing process every 2 years ‘ ‘
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CSA W48: Filler metals and allied materials for metal arc welding

@ cwbgroup cuentportAL ABoUT sHoP o @ @ @ © e

WU (0[] EDUCATION  CWBiACORN  PUBLIC SAFETY ~ CONSULTING  ISO REGISTRATION  ASSOCIATION  FOUNDATION

CERTIFICATION &
QUALIFICATION

CERTIFIED DIRECTORY SEARCH The CWB Group maintains directories of certified companies, welding consumables, inspectors and inspection
organizations.

DOCUMENTS & FORMS

SEARCH THE CWB GROUP DIRECTORIES FOR:

SALES BROCHURES s Certified Companies
Search for companies certified to CSAWA47.1, W47.2, W186, W55.3, W59 or A660.

ONLINE QUOTE
e Certified Welding Inspection Companies

Search for companies certified to CSAW178.1

e Certified Welding Inspectors
Search for individuals certified to CSAW178.2

 Certified Welding Consumables
Search for welding consumables certified to CSA W48

* Accredited Testing Centres
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CSA W59: Qualification requirements

CSA W47.1 (Company)

Visual Welding inspection

CSA W178.1 (Company) :
CSA W178.2 (Individual) |

CSA W59

———————————————————————

CSA W48

himinia, PhD, PEng, CWB L3, ASNT L3, IWE




Quality management of welding in Canada

I*I Natural Resources Ressources naturelles
Canada Canada

Canad?i'
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Thank you for your attention!

Faramarz Rahiminia, PhD, P.Eng.
416-829-6703
frahiminia@gmail.com
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