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Preface

This document is based upon the European Welder series (former docs. EWF-452, EWF-467, EWF-480%and
EWF-481), as developed by the European Federation for Welding, Joining and Cutting (EWF), through an
Agreement first signed in 19 July, 1997, at the Annual Meeting of the International Institute of Welding (IIW)
in San Francisco, California, USA, and which has been further developed since then. It is established in that
Agreement that the International Welder Diploma is equivalent to the European Welder Diplefma within the
same scope.

This document — known in the WG#A3a as the ‘Bratislava Agreement’ - reflectsathe results of thorough
in-depth discussions to the basics of welding technology and skill, and was finally\issued after a meeting of
the working group in Bratislava, Slovakia.

This Guideline is split up into two parts, | and Il
Part | is dealing with the standard scheme for educating welders.

Part Il it is optional and provides details on test objects and WPSs, te be used far test object examination.

Any EWF ANB is permitted to issue EWF diplomas equivalent™to 1IW ones’that have been issued by the
same ANB (Automatic Route).

Copies of this document are available from the IIWWA[AB Secretafiat,or their designated distributor.

- A\

Members
|\\%AB Board Meeting
3 . </
I i(etariat
Group A Group B
Education, Training Implementation, Authorisation and
and Qualification Certificationt
I
Lead
Assessors
Working Groups Working Groups
for Guidelines for Rules
Development Development

Organisation of the IAB
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Minimum requirements for the Theoretical Education, Practical Training
and Examination of International Welders

The use of this Guideline is restricted to organisations approved by the Authorised National«Body as
Approved Training Bodies (ATB). The requirements for gas welding and arc welding are described®in this
Guideline in general. Special requirements for welding processes and materials are described in‘'modules.

The practical exercises mentioned in this Guideline applies to steels and aluminium @nd_may be used as a
basis for other materials.

Part |

1 Introduction

This Guideline for the international education and training«of{welders “has\been prepared, evaluated and
formulated by Group A of the International Authorisation.Beard (IAB)‘%f therinternational Institute of Welding
(IW). The Guideline seeks to achieve harmonisation (in the.training, (examination and qualification testing of
welders in the world. It provides for the assessment ofsboth thegretical knowledge and practical skills, the
latter being linked to the requirements of ISO 9606 (or equivalgnistandard) and test objects if part Il of this
Guideline is applied.

The 1ISO 9606- series of International Standards provides=a schénie for qualification testing of welders, to
evaluate their skill for limited ranges of Welding conditions. It servesNor quality assurance for a specific job,
but does not provide an educationsand training programme. ¢loweyer, the industry needs welders with more
skill for the sake of flexibility in,production andsihis Guidéling provides a combination of comprehensive
theoretical knowledge and high practical skills,assesseddbtests of increasing difficulty, including ISO 9606
qualification tests and by theoreti¢al examihations.

This Guideline takes . Care“of bath(requirements and gives methods for practical training and theoretical
education of fillet, plate ‘and pipeiwelders.

The educatiomand’training’pragramme consists of three theoretical modules “A”, “B” and “C”, which provide
basic theoyeti€al’knowledgenin welding, ‘and six practical modules (3 pairs) corresponding to the three levels of
skill. Special/requirements’ for each welding process are given in modules S. Special requirements per
materiah(group) are'described inmodules P.

Fox €ach lgvelhofskill, tworalternative types of practical examinations can be made. Either ISO 9606 tests only
or‘a combinatioh of ISONJB06 tests and a test object.

It is<for the ANB o, decide whether it is desirable to add knowledge on specific materials to the course. Such
knowledge should,be in addition to the basic knowledge as specified in this Guideline.

The Guideline will be revised periodically by Group A of the IAB, to take into account any changes, which may
affectthé state of the art'.

International Welder
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2 Access to the course

Applicants must possess sufficient knowledge of, or education in, metalworking to follow the course. They
must also have a level of health, and physical and mental capability, to undergo the training for which they are

applying.

Successful completion of one module qualifies for participation in the next module. With existing knowledge
and proven skill, the program may be entered at a higher level, provided that the candidate demonstrates a
capability (practically and theoretically) to meet the entry requirements as described belowSee also figure
1.).

Access to Demonstrate the required level of skill by passing the tests as described in‘module’ 1.

Module 2:

Access to Demonstrate the required level of skill by passing the full examination.as described in module 2.
Module 3:

Access to Demonstrate the required level of skill by passing the full examination as described in module 2
Module 4: and passing the tests as described in module 3.

Access to Demonstrate the required level of skill by passing the¢full‘examinatiomas“described in module 2
Module 5: and in module 4.

Access to Demonstrate the required level of skill by passingsthesfull examination as described in module 2
Module 6: and in module 4 and by passing the tests as deseribed’in module's.

Practical skill may be proven by adequate and valid ISO 9606 or equivalent certificates. At the discretion of
the ANB proof of practical skills at a lower level may be delivered ‘aftér the completion of the training module
involved but before awarding the corresponding diplema.

Figure 1: The over-all structure of the training apd examination of the international welder.

SO 9606
Modulé'e test(s) & International Tube
Access 6 Theory Modtles Welder
=} Az B¢+ O+ S (+P)
Modules
Access,b
/ ISO 9606
Mddule 4 test(s) * + International Plate
**
Aceess 4 Theory Modules Welder**)
> A+B+S(+P)
Module 3
Aceess 3 N
il ISO 9606
Module 2 test(s) * + International Fillet
Access 2 Theory Modules Welder**)
>} A+S(+P)
Module 1
Access T

*)The modules 2, 4 and 6 rﬁay be completed either by comprehensive ISO 9606 tests or by less
comprehensive ISO 9606 tests and test objects. See Part |l of this Guideline for test objects.

**) At the option of the ATB and in agreement with the ANB, it may not be necessary to issue intermediate
certificates and diplomas.

International Welder
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3 Instruction programme

The full IIW course consists of modules, which are divided into theoretical education, practical trainipg, and
examination. The practical training - practice in welding and test welding - is based on the relevant instruction
and exercise schedules as per this Guideline. It comprises of three levels of education and traifiing: “Fillet

welder”, “Plate welder” and “Tube welder”.

The recommended periods of time given in the modules A to C and P and S and®~in“the practical part
represent the average time required to attain the expected level of knowledge. The'time needed may vary
individually according to the capability of the student. A teaching hour will contain atJJeast 50 minutes of direct
teaching time. It is not obligatory to follow exactly the order of the topics given in this Guideline.

The theoretical education given to the students aims at a basic understanding of the, appropriate welding
process and the materials behaviour including standards and safety regulations. The themes and keywords
are given as 'scope' in the module descriptions, together with the*Objeétive’ and, the)'Learning Outcomes'.
After each module a theoretical examination is performed.

The practical training advised in this Guideline will bring the students to thie eomprehensive skill, required for
practical work in industry.

At the beginning of a course the students should be informed abaut'the Constitution of IIW and role in the
world, the structure of harmonised system from Welder to welding Engineer and the routes from International
Welder to Practitioner and Specialist.

4 |W Diploma via the AlternativeRoute

The Alternative Route allows thoséwwho havewgaineds the ‘knowledge and expertise of the instruction
programme in this Guideline.and who can demonstrateN\ifieir capability in all respects, to proceed to
examination without compulsory attendancesat an ANB dpproved Training Course.

4.1 Entry Requitenients

e Any candidate who can¥shew a welder gualification (i.e. ISO 9696) valid under the scope for the
Diplomashe/she wants(

o 3 years)of-experienCe as a welder.

472 Evaluation precess

o, To perforimthe theoretical*éxaminations, related to the level of the IW Diploma that the candidate is
seeking\for,.e'g.

0 )a candidaté for Tube Welder Diploma, must perform examinations Mod. A, B, C, Examination
Process related (SX) and the Examination Material related (PSS or PAL).

0 a candidate for Plate Welder Diploma, must perform examinations Mod. A, B, Examination
Process related (SX) and the Examination Material related (PSS or PAL).

0 @a, candidate for Fillet Welder Diploma, must perform examinations Mod. A Examination
Process related (SX) and the Examination Material related (PSS or PAL).

(0]

e, JTo perform the practical examinations that are defined in the Guideline for the level of the IW Diploma
that the candidate is applying for, including the lower levels examinations.

0 a candidate for Tube Welder Diploma, must perform practical examinations Mod. 2,4,5 and 6
0 a candidate for Plate Welder Diploma, must perform practical examinations Mod. 2,3 and 4
0 a candidate for Fillet Welder Diploma, must perform practical examinations Mod. 1 and 2

See figure 1.

International Welder
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0 Re-examination in the case of candidate failure on the theoretical examination(s) or on the
practical exam(s):

attempts). In case of failure on the third attempt the candidate must take the theoretical ule(s)

For theoretical examinations candidates are allowed to have two more attempts (in ti&h@e
that he/she failed. @

For practical exams candidates are allowed to have one more attempt. In case @ilure on the
second attempt the candidate must take the practical module he/she has faile@

4.3 Awarding the IW Diploma Q
If the candidate is successful in the theoretical and practical examin@ti@ e IW Diploma shall be

awarded. N
P X

International Welder
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5 Theoretical education

5.1 Module A

The module A provides theoretical education to the level of the International Fillet Welder. The matters.{o'he
dealt with and the recommended hours devoted to them are listed below.

A Iltems for the theoretical education teaching hours reé‘mended
Al Using electricity for arc welding ® (2h)

Objective:

Know the principle of arc welding.
Scope: OQ

e Basics of electricity \§

e Nature of the electric arc @
e The arc as heat source . 0
o Arc power . \ \\

¢ Basic terminology for welds. (e.g.: run, layer, top, root, pe%l n)
o Welding processes (MMA, MIG/MAG, TIG) @

¢ Welding consumables 0
o Metal transfer; weld metal O‘
o Formation of the weld pool . %
Learning Outcomes: \ \

Describe the principle of arc weld|ng

Understand the basic terms in welding. \QO . QQ

Brief explanation of the heat gen onin tm\? .

Brief explanation of metal t roug% C.
Brief explanation ofthefO{ i oft)—vi ool b

A.2 Welding equip& 6 CQQ (2h)
Objective: Q Q
Know the operating pr les of% equ\ for arc welding.

Scope:
. D|str|butlcéelectr|ym6 ins suw

e Con mams ing po r; welding power source
rmers;
|f|ersf

pen CI arc v@ welding current
- Typ dmg t'and polarity
Id|n ly
|ng ameters
nmg comes:
2

(@ ribe the major components of welding equipment and their function.

aRkwh =

cribe polarity and change of polarity.
ame the essential parameters for arc welding.

International Welder
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A.3 Health and Safety (2h)
Objective:

Know and understand hazards and basic safety requirements when welding.
Scope:

e Electric shock
¢ UV- and heat radiation
e Eye hazards
e Burns and fires, fire prevention, fire fighting
¢ Welding fumes
o Respiratory hazards
o Personal protective equipment and clothing
* Noise hazards
¢ Specific rules and regulations
Learning Outcomes:

1. Know dangerous situations in relation to electricity, humidityy BC-and AC:
Know the health risks of welding fumes.

Know the signals for escape routes.

Name adequate means of personal protection.

Know measures to be taken to prohibit fire.

Know measures to prevent noise hazards.

Know the specific rules and regulations.

Nooabkwd

A4 Safe working in the fabrication‘sftop (2h)
Objective:

Know how to perform welding activities in,the fabrication shop in/@ysafe manner.
Scope:
e The working environment,of the fabrication shop; géneral hazards, dust, heavy and hot material,
electrical cables
o Welding in the fabrication shopjprotection af other workers from welding hazards,
e General ventilation\to minimise\background pollution levels from welding hazards,
e Control of the welder's lo€éaltenvironment, fume disposal,
o Safety measures in case of persanal accident; monitoring of operations; escape procedures

o  Working,ifi confified spaces; build-up of pollutants; risk of explosion; enrichment of gases like argon,
hefium;etc.
o . Handling gas gylinders
Learning Outcomes.
1/ Knowsihe general hazards in a fabrication shop.
2. Know the need\forventilation.
3. Knowthe risksof xplosions.
4 ~ Know safehandling of gas cylinders.

AS Weldiftg consumables (2h)
Objective:
Understamd\the basic principles of the use of welding consumables.
Scope:
o “/Principle of welding consumables and functions of each type of welding consumable (electrodes, rods
and gases)

e Shielding gases

e Backing gases

o Classification of welding consumables
e Storage, drying and handling

International Welder
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Learning Outcomes:

1. Know use, types and functions of welding consumables.

2. Know why and how to dry, store and handle welding consumables.

3. Identify the designation of welding consumables as used on WPSs of the training program (e.g.
according to ISO 636, ISO 2560, ISO 14175, ISO 14341, ISO 17632 ASME Code, etc.).

A.6 Welding practice (1) (4h)
Objective:
Know how to work to a WPS, knowing the use of welding parameters.
Scope:
¢ Welding Procedure Specifications (ISO 15609-1).
o Welding parameters, welding positions (ISO 6947).
o Types of welds and joints: characteristics, size, surface finish.
¢ Welding symbols according to ISO 2553.
Learning Outcomes:
1. Read welding details on a drawing and interpret welding Symbols (ISO 2553).

2. Know the welding positions per ISO 6947.

3. Identify the types of welded joints: “T”, lap, corner, etc!

4. Identify in the fillet weld: size, shape, tack weld{"and excess weld,metal.

5. Know the use of a WPS in the production.

6. Describe how to get the required parameters.
A.7 Welding practice (2) (2h)
Objective:

Know the effect of welding parameters onperformange‘and their influence on the weld geometry.
Scope:

¢ Introduction to weld imperfections, ISO 6520-17and ISQ 5817.
e The control of welding parameters.
o The effect of welding-parameters on*weld gegmetry®
o The effect of magrietie-arc blow
o Visual inspection:
Learning Outcomes:

1. Describe,the influepGe 6fthe welding\parameters on the weld geometry.
2. Describe the effectofihcorrectiwelding parameters.
3. Knewing the different types.of imperfections according to ISO 6520-1.
4. « Perform visdalinspection@n, a fillet weld and subsequently evaluate to ISO 5817.
5. Brief explanation of magnetic arc blow,
6.) Describe methods howato avoid magnetic arc blow.
A8 INtroduction t0 steel (2h)
Objective:
Know, the basics(ofwelding steel.
Scope:

o Different types of steels
o Effeets of welding on steel
e, Material grouping according to ISO/TR 15608 and ISO/TR 20172, ISO/TR/20173 and ISO/TR 20174 as
appropriate
Learning Outcomes:

1. Explain the influence of welding on steel.
2. Understand the difference between non alloy, stainless steels and other alloy steels.
3. Identify materials according to ISO/TR 15608.

International Welder
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A.9 Qualification of welders (2h)
Objective:
Know the basics of welder qualification according to ISO 9606.
Scope:

e Objectives of qualification tests

e Qualification of WPSs

o  Welders qualification standard (ISO 9606)

e Essential variables; range of qualification; validity; test pieces and assessment/of the*welder.
Learning Outcomes:

1. Know the range of qualification in a welder's certificate.
2. Outline the essential variables for a welder qualification test.

Total number of recommended hours for A: 20h

5.2 Module B

The module B provides in addition to module A, theoretical edugation to the'leveliof the International Plate
Welder. The matters to be dealt with and the recommended\hours deveted te'them are listed below.

B Items for the theoretical education teaching hours recommended
B.1 Methods of joint preparation forwelding (2h)
Objective:

Know the available methods for joint preparation for welding.

Scope:

e Suitable cutting processes fordifferent types‘ef-steel 40 achieve a suitable cutting surface.

e Flame cutting: principles and parametersyeutting blow pipes, cutting machines; quality of cut surfaces
(e.g. ISO 9013).

e Arc gouging and gas\geuging principles
o Other cutting preeesses as: plasma, laser, mechanical cutting
Learning Outcomes:

1. Outline methods used for jeint preparatiof and their specific application.
2. Know es$sential parameters and results ‘of thermal cutting (plasma and flame cutting).
3. Know suitable cutting and gouging pfocesses for the main types of steel.

B.2 Weldegjoirts in plates (2h)
Ohjective:

Know the basics of weldedjoints and their terminology.
Scope:
o~ Jypes of welds:/butt and fillet
&, “Types of joipts: butt, “T”, lap and corner
e Characteristics of fillet welds; leg length, throat thickness, penetration, number of runs, surface finish

e Characteristics of butt welds; types of joint preparation; single and multi-run welds; excess weld
metal; weld profile, penetration, surface finish, permanent and temporary backing

e\_Examples of welded joints in typical constructions using plates (e.g. structures, tanks, and pressure
vessels)
Learning Outcomes:
1. Know butt weld, fillet weld, butt joint, T-joint, lap joint and corner joint.
2. ldentify throat thickness, leg length, penetration, and number of runs.

3. ldentify single- and multi-run welds, excess weld metal, weld profile.
4. Name different types of joint preparations and their main dimensions.
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B.3 Weldability of steels (2h)
Objective:
Know the specific effects of welding heat on steel.
Scope:
e The concept of weldability
o Effects of composition, thickness and temperature (preheat and interpass)
e Heat input
Learning Outcomes:

1. Name the influence of alloying elements on the properties of weldable steel.
2. Describe the effect of plate thickness on the properties of weldable steel.

3. Mention the carbon equivalent and its use.

4. Calculate the heat input and mention its use.

B.4 Shrinkage, residual stress, distortion (2h)
Objective:

Know the effect of welding in terms of shrinkage, residual stresses‘and distortion. And know how to minimise
distortion before, during and after welding.

Scope:
e The thermal cycle in welding
o Development of residual stresses due to solidification, coeliigiand shrinkage
o Effects of restraint on residual stress
e Significance of residual stress
e Preheating, post heating
e Relationship between heat inpatand shrinkage, residualssiress and distortion.

e Development of distortion; effect of heat.input, weld size,*p€netration, and number of runs single- and
double-sided fillet welded joints and in butt welds.

e Corrective measures,(procedure, welding techniquepsequence, joint preparation, pre-setting
o Correction of distortion after welding

Learning Outcomes:
1. Describe théxthermal cycle during welding.

2. Describedistortion restiting form Shirinkage.
3. Describeesidual sifesses.
4. Name/measures toymihimise distortion.
5. DestCribe the mainteauses far weld shrinkage.
6. 4 Outline the main effects gh’a weld due to residual stresses.
B.5 Weld imperieetions (2h)
Objective:
Know,about imperfeetions in welds.
Scope:

¢ Origin ofimperfections: parent metal; welding process; welder; joint preparation
e Sunvey of specific weld imperfections and their cause
o~ lnfluence of weld imperfections on product performance
o “/Influence of the weld geometry on the fatigue life of the product
Learning Outcomes:

1. Identify and describe the cause of: gas pores, incomplete penetration, lack of fusion and cracks (see
also the specific modules “S” on welding processes.
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B.6 Overview of fusion welding processes (2h)
Objective:
Have an overview of the most frequently used fusion welding processes.
Scope:

e Revision of the arc as heat source (A.1)

¢ Principles of arc welding equipment (A.2)

¢ Revision of MMA (111) welding

e Revision of MIG/MAG (13) welding

¢ Principles of Self Shielding Metal Arc (114) welding

o Revision of TIG (141) welding

¢ Principles of gas welding (311)

e Principles of plasma welding (151)

¢ Principles of submerged-arc welding (121)
Learning Outcomes:

1. Describe different welding processes: 311, 111, 13, 114, 1415A81+121.

B.7 Safe working on site (2h)
Objective:

Know how to perform welding activities on construction sites_in a safe mapner.

Scope:

e The site environment; special problems of‘epen air werking; working at height for example gantries
and fixed staging; poor ground conditienss.extremes @f hgat and cold; wind and rain effects

e Welding in the site environment

o Earthing arrangements

e Protection of other workers, frentwelding hazards
Learning Outcomes:

1. Identify the hazards for.welding when working on site,
2. Name basic precauitions to be takens

B.8 Inspection and testing (2h)
Objective:
Know the prineiples of basi¢ NDT methods‘used in welding.
Scope:
¢ Review of weld imperfections, (ISO 6520-1)
o Review ofquality levelsy(ISO 5817)
¢ ) Checking'dimensions, surface and distortion

e Surfaceg inspeection/of Cracks and other surface imperfections by visual testing (VT), penetrant testing
(PTY-ahd magnetic particle testing (MT)

o ““Detectabilityofiinternal imperfections of welds by radiographic testing (RT) and ultrasonic testing (UT)
o\, "Destrtctivetests to measure mechanical properties of weld
Learning Qutcomes:

1. Rerform simple visual inspection of welds according to ISO 17637 and subsequently evaluate to ISO
581#7.

2. Know the following destructive and non-destructive methods: bend tests, hardness tests, tensile tests
and impact tests, VT, MT, PT, RT and UT.
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B.9 Quality Assurance in welding (QA) (2h)
Objective:
Have knowledge about the function of Quality Assurance (QA) in welding.
Scope:

e Role of inspection and Quality control

o Key role of welders in assuring weld Quality

o Key role of inspection and NDT in identifying potentially dangerous weld defects

¢ Introduction of ISO 3834: Quality Requirements for Welding

e Introduction of ISO 14731: Welding Co-ordination and relationship to [IW qualifications
Learning Outcomes:

1. Explain the need for quality assurance in welding.
2. Know the position of ISO 3834 in connection with the standards for welding personnel and welding
procedures.

Total number of recommended hours for B: 18h

5.3 Module C

The module C provides in addition to modules A and B, theoretical education to the level of the International
Tube Welder. The matters to be dealt with and the fecommended holrs devoted to them are listed below.

C Items for the theoretical edueation teaehing hours recommended
Cl1 Welded joints in pipes (2h)
Objective:

Know the different connections in pipe\welding.

Scope:

Butt welds in pipes; inlinéand at an angle; the importance of gas backing
Tube to plate welds

Branch connectionsyset-on, setsin ‘and set-through)

Adaptation of jeint preparation.nethodsforpipes

Learning Outcomes:

1. Identify the/followingfjoint'preparations: I-, V-, X-, and U- preparations.
2. Identify and draft tubeso plate®yelds, branch connections.
3. Desecribe the different meth@ds\or joint preparation of pipes.

C.2 Materials)other than non-alloy steel (2h)
Objéctive:
Know about the most important other materials and their behaviour.
Scope:
&, “Stainless steels’and other alloy steels
Afuminium ‘alloys
Copper alloys
Nickehalloys
Titanium and other special materials
o Typical problems when welding the above materials
Learning Outcomes:
1. Know materials as stainless steels, other alloy steels and aluminium.
2. Outline typical problems when welding stainless steels, other alloy steels and aluminium.
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T

C.3 Review and consequences of failures (2h)
Objective:
Know why welds may fail, what the consequences could be and what the role of the welder might be.

Scope:
e Revision of safety requirements of welded products @
o Review of product failures due to bad performance of welding @

e Implication of failure; product liability
Learning Outcomes: %
1. Give examples of failures and their consequences. *

2. Know the key role of the welder in avoiding failures 6

c4 International Welding Standards

Objective: ’\\
Have basic knowledge about the harmonised system of International St@s.

o \
nd@ganisations

(1h)

Scope:
e Role and operation of CEN and ISO; relationship with N ’l’\& ta
e Standards for welding equipment and welding consum

e Standards for welding practice Q
e Product Standards which contain welding requ@ 6
e Standards for Quality and Co-ordination in wel
Learning Outcomes: @

1. Name the most important International ional s @ds for welding.

Total number of recommended hours forN\ O . @ 7h
o X &
X Q
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6 Modules S, dedicated to one specific welding process.

Modules S: dedicated to one specific welding process to be taught after or in parallel to theoretical
modules per material required.

Module SG: Supplementary theoretical education for gas welding (311).

SG.1  Construction and maintenance of gas welding equipment
& typical welding parameters (3h)

Objective:

Know about the basic construction of welding equipment for gas welding and*the influence of the typical gas
welding parameters on the final quality of welding.
Scope:

e Properties and storage of acetylene and oxygen

e Supply of workshops with gases

e Standards for gas welding equipment

e Pressure regulators (ISO 2503 / ISO 7291)

o Safety devices (ISO 5175)

e Hoses / hose connection (ISO 3821, EN 560, EN=561, EN 1256)

e Welding blowpipes; sizes and types (ISO54%2)

e Care and maintenance of equipment

e Process of combustion

e Temperature profile

e Flame adjustment

e Typical welding parameters: choice of nozzle in functionjof weld thickness, welding position.

o "Leftward" and "rightward"welding techniques

e Checking for safe gperation

o Welding Procedure, Specificatigns to ISO 15609-2.

o Weld imperfectigns and possible problems specific to the process.
Learning Outcomes:

Check-the.safety,précattions againstthe standards requirements.

Describg the basics,of requiredwwelding equipment for gas welding.

Knew the pressurerregulators, gas cylinders, blowpipes and safety devices.

Describe the precess of gompustion.

EXxplain tiie'use of "leftWard” and "rightward" welding techniques.

Can.determine and identify the correct nozzle and regulate the correct gas pressure.

Identification of thie/orrect WPS and its application in production.

Identify the mosthcommon imperfections and problems for this process and know how to avoid them.

ONGe AN =

SG=22\, Welding,cortsumables (1h)
Objective:
Have basic’knowledge about the specific consumables used with this welding process.
Scope:
o Classification of rods and gases (EN 12536)
¢ [dentification and selection of welding rods for gas welding
Learning Outcomes:
1. Know how to select a welding rod for a specific job.
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SG.3  Health and safety (1h)
Objective:

Have basic knowledge about the specific health and safety precautions related to gas welding process.
Scope:

e Gases
o Decomposition of acetylene, cylinder fire, gas cylinder handling
e Fire guard
e Extinguishing substances, fire fighting
Learning Outcomes:
1. Know how to protect the welder against the potential hazards of gas welding.
2. Know what to do when accidents occur.
3. Know how to prevent fires.

Total number of recommended hours for SG: 5h

Module SA: Supplementary theoretical education fohMMA welding (111).

SA.1  Construction and maintenance of MMAWEIding eguipment
& typical welding parameters (3h)
Objective:

Know about the basics of a power source forlMMA welding=and, the influence of the typical MMA welding
parameters on the final quality of the weld,
Scope:

e ACandDC.

e Study of 'electric arc' andsits characteristies.

o The AC transformer; winidings, core, temperaturg risevand control

e Primary and secondaty*Circuits;;mains protectioh

o Relationship between arc voljtage, and welding=€urrent; power source characteristics.

o Control of welding current,instruments te’be used and validation of measuring instruments
o Power sources for DCgwelding

o Arc stasting aids

o Earthing arrangéments, cables, ‘electrode holders

+ . Mairtenance”of equipmentycendition of cables and connections; cleanliness of contact faces;
cleanlinegéyofiinternal gemponents

¢ ) Checking for safe operation

o Typicaliwelding, parameters and selection of electrode type and size.

o Weld imperfeCtigns and possible problems specific to MMA welding.
LearnimgiOutcomes:;

1N "Descrihenthe basics of a power source for MMA welding.

Know the transformer, electrode holder, earth cable, earth clamp.

Know'Open Circuit Voltage, AC, DC, polarity.

Identify the most common imperfections for MMA welding and how to avoid them.
Know how to select a proper type and diameter of covered electrode.

Know the main safety requirements in MMA welding.

O~ W N
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SA.2  Covered electrodes (1h)
Objective:
Have basic knowledge about covered electrodes.
Scope:

e Classification of covered electrodes according to the relevant standards.
¢ Application of different types of covered electrodes.
Learning Outcomes:

1. Check the correct selection of a covered electrode for a specific job (e.g. according tothe appropriate

WPS).
SA.3  Health and safety (1h)
Objective:

Have basic knowledge about the specific health and safety precautions related,io the MMA process.
Scope:

e Protection during slag removal.
o Welding fumes
o Electrical safety (open circuit voltage (OCV), etc.)
Learning Outcomes:
1. Know how to protect the welder against the potential.hazards ©f MMA welding.

Total number of recommended hours for SA: 5h

Modules SM: Supplementary thgoretiCal education for MIG/MAG welding (13).

SM.1  Construction and maintenance of MIG/MAG'equipment (3h)
Objective:

Know about the basic construgfion of a power source foriMIG/MAG welding and the influence of the typical
MIG/MAG welding parameters on the-final quality of the*weld.
Scope:

o The AC tsansfermer; windings, core stemperature rise and control

¢ MIG/MAG power sodrces (DC)

e Primafy/and secendary circuitsiymains protection

o Gontrol of welding current,.instriments to be used and validation of measuring instruments
o Earthen arrangementsxcables, welding guns

¢ ) Maintenanee of equipment; condition of cables and connections; cleanliness of contact faces;
cléanliness of intefmal’components; gas supply and control

e Thewire feeds-unit and its proper operation.
s, “~Checking for, safe operation.
o\, *Selection ofwire type and size.

Learning Qutcomes:

Describe the basics of a power source for MIG/MAG welding.

Knoew different types of power sources, guns, earth cable and earth clamps.
EXplain how the welding current is controlled.

Know the main safety requirements when MIG/MAG welding.

Know how to select proper type and diameter of wire electrode.

O AN =
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SM.2  Welding consumables (ah)
Objective:
Have basic knowledge about the specific welding consumables used in MIG/MAG welding.
Scope

e Classification of welding consumables (wire electrodes and shielding gases) @

e Chemical composition of wire electrodes @

e Application of different types of wire electrodes and size, \

e Selection of shielding gases,

Learning Outcomes: ﬂ
1. Check the correct selection of the welding consumables for a specific job (e.g % g to the

appropriate WPS).
SM.3  Health and safety (ah)

Objective:
Have basic knowledge about the specific health and safety precautlon to th@MAG welding
process.
Scope: ‘\
e Fumes \\
e UV radiation
Learning Outcomes:
1. Know how to protect the welder against the, po

azar
SM.4  MIG/MAG welding characteris @typm{@dm éarameters (2h)

IG/MAG welding.

Objective: \
Know about the different metal transfer m@es nd t ce ont quality of the weld.
Scope: \

e Short arc, spray arc, gIobuI@e
e Typical welding parame e.g. di

s?sd cont @/ work piece, travel speed, gas flow rate,
ems

etc.
e Weld imperfection SSIbl @) MIG/MAG (e.g.. lack of fusion for solid wire).
e Torch angle an |que and pull).

e Useofso c yner ment, %
Learning Outc Q\
1. Des typg g aI trans
lo}

2. Id e mo n imperfections for MIG/IMAG welding and how to avoid them.
\@the di betw h and pull technique.
a

nd Q e par s (e.g. as specified in the WPS).

nym of rec \%ded hours for SM: 7h
o‘*%
0’0
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1

Module ST: Supplementary theoretical education for TIG welding (141).

ST.1 Construction and maintenance of TIG welding equipment (3h)
Objective:

Know about the basic construction of a power source for TIG welding and the influence of the typical T1G
welding parameters on the quality of the weld.
Scope:

e The AC transformer; windings, core, temperature rise and control

e Primary and secondary circuits; mains protection

e Control of welding current, instruments to be used and validation of measuringinstrtuments
o Rectifiers for DC welding

e Arc starting devices

e Earthing arrangements, cables, welding torches

¢ Maintenance of equipment; condition of cables and connections; €lganliness of‘eontact faces;
cleanliness of internal components; gas supply and control

e Checking for safe operation
e Grinding of tungsten electrodes
o Weld imperfections specific to TIG welding.
Learning Outcomes:
1. Describe the basics of a power source for TG welding.

2. Know the transformer, torch, earth cablegand starting device=

3. Know open circuit voltage (OCV), ACaand\DC.

4. Describe how to grind a tungsten electrode.

5. Identify the most typical imperfections for TIG\wWelding.
ST.2 Tungsten electrodes andwelding censumables (1h)
Objective:

Have basic knowledge about the tungsten€lectrodes.and the specific welding consumables used in
TIG-welding.
Scope:

e Classification of tungsten.eleeirodes (1SO-6848)
¢ Classification 6f weldin@yods or witeSwsed for TIG welding
o Classification of shiélding and backing gases (ISO 14175)
o Size ofrod or wire te'be used

Learning\Outcomesr

1. Gheck thgeorréct seleetion.of tungsten electrode, welding rod or wire and shielding gas for a specific
job (e.gf aceording tg'the appropriate WPS).

ST.3 Health and=saféety (ah)
Objective:

Have,basic knowledge about the specific health and safety precautions related to TIG welding.
Se¢ope:

e Sharpening and handling of tungsten electrodes.
e (Proper use of backing gases.
Learqing Outcomes:
1. Know how to protect the welder against the potential hazards of TIG welding.

Total number of recommended hours for ST: 5h
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7 Modules P, dedicated to one specific material.

Modules P: dedicated to one specific material to be taught after or in parallel to theoretical modules if
the sought qualification is for stainless steel or aluminium.

Module PSS: Instruction items for supplemental theoretical education for stainlessigteel.

PSS.1 Basics of stainless steel, welding processes and health aspects (2h)
Objective:

Know the basics of stainless steel; appropriate welding processes and the health aspectssrelated to welding of
stainless steel

Scope:

e Definition of stainless steel

Identification of stainless steel

Protective oxide film

Welding processes

Characteristics of stainless steel compared to non-alloy’steel and alumiqium alloys

Grades of stainless steel and their characteristics: austenitic, ferritic, martensitic, duplex (austenitic-

ferritic)

Health aspects during welding of stainless steel, alloys in stainless steel and their effect on the health

¢ Methods for preventing health risks related to welding of stainless steel, breathing zone, welder’s
mask with fresh-air filters, hygiene

o Safety precautions for cutting

Learning Outcomes:

1. Definition of stainless steel apd*brief explanation'of the protective oxide film

2. Understand the difference of\welding stainless steel compared to welding unalloyed steel and
aluminium alloys

3. Outline the grades of stainless steel anditheir characteristics: austenitic, ferritic, martensitic, duplex
(austenitic-ferritic)

4. Give examples of . cemmon welding processes for stainless steel

5. Knowing methdds fer preventing health risks related to welding of stainless steel

PSS.2 Weldability, welde@/oints and\distortion of stainless steel (2h)
Objective:

Know the theoretical basics of welding stainless steel, the common welded joints and how to prevent
distortion

Scape:
¢ Welded joints fer'stainless steel
Methods for joint preparation in stainless steel
Weldability"ef ‘stainless steel, heat input, interpass temperature
Effects of cemposition, temperature, heat input.
Weldinghof dissimilar metals and clad metal (stainless steel-unalloyed steel) and control of dilution
Digtortion caused by welding stainless steel and the difference when compared to unalloyed steel
Handling of stainless steel in the workshop and the use of tools for stainless steel

Learning Outcomes:

1. Outline the commonly used welding joints and the methods of joint preparation regarding stainless
steel

Know about the importance of controlling heat input and interpass temperature

Name the influence of alloying elements on weld properties.

Know the effect of heat input on material properties.

Describe the methods of welding dissimilar metals and clad metal

aorLDd
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6. Knowing methods to confine distortion of stainless steel caused by welding
7. Know how to control the dilution
PSS.3 Welding consumables for stainless steel @(Zh)
Objective @
Know the basics of welding consumables and of backing gas é\'

Scope:

e Welding consumables (filler metals and shielding gases) adequate for stainles%ls standards

o Measurements (ppm) of oxygen on backing gas, requirements for differen des of stainless steels
e Determination of required backing gas, density of gases compared to d of air

e Equipment for backing gas

Learning Outcomes: @'
1. Know the main types and classification of welding consum stal s el
2. Understand how to work with standards and manufactu mmen at|

3. Determine and measure required backing gas

4. Know about equipment for backing gas 0@' Q

PSS.4 Corrosion, post weld treatment O (2h)
Objective: ﬁ$ &
t of sta& teel

Know the basics of corrosion and post weld tr&

Scope: Q Q
e Use of protective means, @ \

e Corrosion types in stainles pittin ranul |ce corrosion),

e The influence on corrosi ainless caus Idmg and environment

e Post weld treatment: pi g, blasting, brushing a rinding

o Post weld heat tre ! auste 6 rritic itic, austenitic-ferritic (duplex)
Learning Outcome Q

1. Outline corrﬁ pes ess s

2. Know th le of |n c fstalnless steel

3. Descr t weld ent: p|% lasting and brushing, grinding

4. Brieféplananon ’mél weld&'t eatment of stainless steels

Total n@ber of re ende s for PSS: 8h

‘Q Oﬁgq\Qé\

T
2
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Module PAL: Instruction items for supplemental theoretical education for aluminium.

PAL.1 Basics of aluminium, welding processes and health aspects (2h)
Objective:

Know the basics of aluminium, aluminium alloys, welding processes and the health aspects regarding/welding
of aluminium alloys

Scope:
e Grades of aluminium and aluminium alloys their characteristics and classification,
Characteristics of aluminium compared to mild steel and stainless steel.
Protective oxide film positive for welding?
Welding processes for aluminium and aluminium alloys.
Health aspects during welding of aluminium and its alloys.
Methods for preventing health risks during welding and joint preparation, 6f aluminium, breathing
zone, welder’'s masks with fresh-air filters, hygiene.

Learning Outcomes:

1. Brief explanation of the protective oxide film.

2. Know the grades of aluminium and aluminium alloys theig, characteristics and classification.

3. Understand the difference of welding aluminium alloys ‘comparedt¢ welding unalloyed steel and
stainless steel.

4. Give examples of common welding processes for aluminium alloys.

5. Knowing methods for preventing health risks related to welding and joint preparation of aluminium
alloys.

PAL.2 Weldability and welding technique (2h)
Objective:

Know the theoretical basics of welding\altminium alloys and eormmen welding technique. Know about weld
imperfections, characteristic for welding ‘of aluminium’and its @lleys.

Scope:
o Weldability of aluminium, heat inputpreheating
Post weld treatmient
Welding technique, TIG and MIG
Handlingwof alaminium in, the workshop
Survey of specific impeffections and\their cause (porosity, hot cracking, lack of fusion).

Learning Quicomes:
1. . Outline the eSsentials of weldability of aluminium alloys, heat input, preheating, post weld treatment
2. 'Know abott welding teehnrique, TIG and MIG
3y Describe'the correctiandling of aluminium alloy material in workshop
4" Knbwingwhow to aveidhthe imperfections characteristic to aluminium.
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PAL.3 Welding consumables for aluminium welding (2h)
Objective:
Know the basics of how to choose filler metals and gases for aluminium welding

Scope
e Filler metals for aluminium, standards, consumable manufacturers recommendations @
e Shielding gases for aluminium welding, standard, consumable manufacturers recomme@‘u
¢ Handling of welding consumables %
e Consumables selection based on required properties of the weld (strength, welda ili
properties and anodising properties.)

rrosion

Learning Outcomes:
1. Ildentify the main types, and classification of welding consumables regar aluminium alloys
2. Understand how to work with standards \
3. Identify types of welding consumables in view of requested prope;%' @

PAL.4 Welding joints and distortion in aluminium aIon C)

Objective:
Know about different types of welding joints and distortion cause& elding *

Scope
e Welding joints for aluminium alloys O_ 6
e Methods of joint preparation in aluminium alloy @
e Cleaning before welding .
o Distortion caused by welding alumini comp steel

(2h)

Learning Outcomes: \ O ’@Q

1. Outline the commonly used weld joints a e etho int preparation regarding aluminium

alloys
2. Knowing methods to conf| nlor@mu &aused by welding
Total number of recomm&hour@L. Q 8h
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8 Practical Training and Tests

8.1 General

This Guideline applies mainly to ferritic steels (group 1, 2, 3 and 11 according to ISO/TR 15608) and ere
applicable — stainless steels (group 8 and 10 according to ISO/TR 15608) and may be used as a‘basis for

other materials until the moment a corresponding Guideline exists. The application of this pr: other
materials than given with the exercises may require slight changes to the work pieces and / or, sitions to
be welded. Such changes require principal approval of the ANB. *

8.2 Welding Simulating Systems

simulation system is suitable to be used in welding training sessions for a speei ocess, they have to be
approved by the ANB. In the case of an approved simulation system, the ATBK ecide if they will use it.

N

There are many intelligent computer aided welding simulating systems availaF If an existing welding

The recommended training hours depend on each system and can be @ent fr to another system.
The decision about the range of using is up to the ATB, and the AN s prov&
* \

Assemble and tacking the joint.

8.3 All modules \\
In all modules the following Learning Outcomes apply: @' Q
Take the necessary precautions to avoid disto to, d@and after welding.
Follow the welding symbols and the (p)WPS (related to@ sed weld).

Perform safe welding according to the (p (or weldi ruction).
Select the appropriate type of consu and the @ size according to the (p)WPS (or welding

instruction). \

RO~

60
Q.
2
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9 Process 111 (MMA-welding) for ferritic and stainless steel.

9.1 ModuleE1
Objective:
To obtain basic experience in process 111 (MMA welding) and to be able to produce fillet welds, in(plate in PA,
PB, PF and PG positions.
Scope:
See table E 1
The average recommended time for the exercises is about 90 h.
Learning Outcomes:

The student is capable to (in addition to 8.3):

1. Adjust the welding power source to fit the purpose.

2. Control the welding power source efficiently.

3. Make sound fillet welds in different types of joints as specified in table.E 1 in single and multi run
technique.

4. Perform flame and / or plasma cutting in the range of 3 — 4 5¢m (hot tested):

5. Visually inspect his/her own work and take appropriate aetion resulting fromthat inspection and deal
with problems within his/her control.

9.2 ModuleE 2
Objective:
To obtain experience in process 111 (MMA welding)and producefillet welds in plate in PD position and in
tube-to-plate joints in PB, PD and PH positions:
Scope:
See table E 2
The average recommended time forthexexercises is;about 50 h.
Learning Outcomes:

The student is capable to (in addition to 8.3):
1. Adjust the welding power source to.fit the purpose.
2. Control the welding-power source ‘efficientlyy
3. Make sound fillet-welds in differentitypes of joints as specified in table E 2 in single and multi run
technique.
4. Visually inspectjhis/her ownwork and take appropriate action resulting from that inspection and deal
with problems within hiS/her’control

93 ) Module.E3
Objective:
To obtain.experienee(in process 14 1(MMA welding) and to be able to produce single and both sided butt
welds in PA ang RCpositions=with and without gouging and grinding.
Seope:
See table E.3
The avetage recomniended time for the exercises is about 75 h.
Learning\Outcomes:

The student is capable to (in addition to 8.3):

1. Adjust the welding power source to fit the purpose.

2. Contrel the welding power source efficiently.

3. (Make sound fillet and butt welds in different types of joints in plates as specified in table E 3 in single
arid multi-run technique.

4 ~Perform grinding and/or gouging (not tested).

5. Visually inspect his/her own work and take appropriate action resulting from that inspection and deal
with problems within his/her control
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9.4 Module E4
Objective:
To obtain experience in process 111 (MMA welding) and to be able to produce fillet welds in corner joinjs,in
PF position, T-butt joints in PB and PF positions, single and both sided welds in PF position and singl€'sided
butt welds in plate in PE position.
Scope:
See table E 4
The average recommended time for the exercises is about 75 h.
Learning Outcomes:

The student is capable to (in addition to 8.3):
1. Adjust the welding power source to fit the purpose.
2. Control the welding power source efficiently.
3. Make sound butt welds in different types of joints in plates as specifigdtin*table E 4 in single and multi
run technique
4. Visually inspect his/her own work and take appropriate action resulting fropirthat inspection and deal
with problems within his/her control

9.5 ModuleE5
Objective:
To obtain experience in process 111 (MMA welding) and_td’be able/o praduce single sided butt welds in pipe
in PA, PC and PH positions.
Scope:
See table E 5
The average recommended time for the exercises is about,75 h.
Learning Outcomes:

The student is capable to (in additiorMo 8.3):
1. Adjust the welding power source to fit the puspose.
2. Control the welding power source efficiently.
3. Make sound single sided butt welds-in different types of joints in pipe as specified in table E 5 in
single and multi-ruprtechhique.
4. Visually inspecthisther own work and take appropriate action resulting from that inspection and deal
with problemsawithin his/her(control

967, Module E 6
Objectivet
To obtain experiencé jnpprocess 1 11,(MMA welding) and to be able to produce single sided butt welds in pipe
in PH and H-L045 pesitions.
Scape:
See table E 6
The averagerecommended time for the exercises is about 75 h.
Leanning Outcomes:

The'student is cdpable to (in addition to 8.3):
1. Adjust thewelding power source to fit the purpose.
2. Coftrol the welding power source efficiently.
3. ,Make sound single sided butt welds in different types of joints in pipes as specified in table E 6 in
single and multi-run technique
4 _Nisually inspect his/her own work and take appropriate action resulting from that inspection and deal
with problems within his/her control
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9.7 Training and test pieces for MMA welding of steel.

E1 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Proc 11
No. Recommended .
° Type of weld material V\(l)«zlictiig? Sketch Remarks @
thickness [mm] P ,\.
Both r d basic
. electro all be used in
1 Introduction o%e and multi run
Iding
2 Bead on plate Unlimited P'/AF/,(F; F Q‘
-O
N\
3 | Fillet weld, T-joint t>3 PA 1
N
4 Fillet weld, T-joint Welding around the corner
5 Fillet weld, T-joint
6 Fillet weld, corner
joint
7 Fillet Id. T-ioint Iron powder electrodes
iflet weld, 1-join Welding around the corner
8 | Fillet weld, T-joint é
S
A .
Welding and evalu @‘of test @%s according to the appropriate part of ISO 9606; only visual
. . <
testing required. \3 N \%
Q (b Reconyiended Weldin
No. |T eld o /\/ materi ositior? Sketch Remarks
@ \ th%ss [mm] P
)
1 \JFillet @tjoin}(\q5> 3 PB ﬁ
& O &
O\Pz weld, Gt s PF W
& - -

K

o
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E2 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Process 111
N Recommended
0. material Welding
Type of weld thickness / position Sketch Remarks
diameter [mm]
Both rutile,an i
. electrodes used in
1 Introduction both sin@multi run
weldin
2 | Fillet weld, T-joint t>8 PD @ngsﬂmum the comer
Fillet weld, tube to t>3
3 plate D =40 PB \
4 Fillet weld, tube to t>3 PH* \ >
plate D> 150 |
Fillet weld, tube to t>3 "
5 | plate 40<D <80 PH
NN\
6 Fillet weld, tube to t>3 &%’
plate D=40

*According to ISO 6947:2011 welding p05|t

Xn N f
or tubes r@ chang t position PH covering PE, PF and PA.
Vo 3

Qualification tests according to rt of I 6 examined by an independent
authorized examiner. K
@ » Recom endM
No. Type of weld 6 miate: < tlon Sketch Remarks
O @Q "5
14
Fillet wel@be to RS
1 plate P %“D (Q\ PD @
L K 4 p
@’weld t f’&, PH* &

e@vfatlon (ub test object for fillet weld and test No 1. For test objects see part Il of
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E3 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Process 111
No. Recommended .
° Type of weld material V\(/)(zli(t:iilc:]r? Sketch Remarks
thickness [mm] P N\

N\
1 Introduction @
Grinding, flame *b

2 gouging and arc Optional
gouging
3 Butt weld t>8 PA / ; ;‘ OQ~bs with grinding or gouging
A\ N
R
ithout grinding or
4 Butt weld t>3 PA N \%ing
AN AN
1 ’\ A \
5 Butt weld t>3 PA (\ ssnb
N\

\J N\
6 Butt weld t>3 @ ss nb
\ Q)ﬂ§ﬂ

Welding and evaluation of test pieces &Qﬁng to part of ISO 9606; only visual
testing required. \

Reco@nded
No. Type of weld Nﬁﬂ hickne%P

Remarks

4

N\
1 Butt weld @‘t>3 .@ 427 ssnb
Qé é\ 2 %C_’)
2 Butt we|<0 K . PC % ssnb
v \
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Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Process 111
Recommended .
No. Type of weld material V\(laili(tjigr? Sketch Remarks
thickness [mm] P ,(\\

1 Introduction @
2 !:|_Ilet weld, corner t>8 PF Hﬁ @

joint

N\
3 T-butt weld t>8 PF O
A\ N
AR
4 Butt weld t>3 PE . \@)
A\ N\
{ ’\ N N
5 Butt weld t>8 PF \ bs with grinding or gouging
N\
\J
6 | Buttweld t>3 o) ) s nb
\ Rl

; \I/?/leiible bevel T-butt |, o \\ PBQ\ fﬁz

*>

O\

<

Qualification tests according to

authorized examiner.

priat

St

Y

\‘
of ISO%%examined by an independent

it

3
\9;
No. Type of weld é’ riztt;g:inmen ‘ (.\F/)Ve_lx Sketch Remarks
thicl m]
\ - Nt
1 | Butt weltg K Q . PE ss b
O
2 Bltfweld ° /\/ t PF ssnb

ect exa

For te@b
this_Guideline.

ation use@%c object for plate weld and test No 1. For test objects see part Il of

O
SRS
&

N

o\
QQ
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ES5 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Process 111
N Recommended
0. material Welding
Type of weld thickness / position Sketch Remarks &
diameter [mm] -

»
1 Introduction \Q

t>3 é ) %
2 Butt weld D > 100 PA { : n
t>3 - \
3 | Buttweld D 100 PC ‘Ez\}O ss\nb
) \ N
t>3 e N
4 | Buttweld PC U N
40=<D<80 b
N \ 4 \
D> > ﬁ\
5 Butt weld ‘b ss nb
D =100
6 Butt weld < ss nb

V'<|.
——

full penetration

57
éoo
:)/c\a
‘1@
. i\)
()
0

RN
7 Butt weld st}b. I@

A d

/

«

Welding and evaluatio t pie cord' e appropriate part of ISO 9606; only visual
testing required. .&
e ﬁ]mepd
erial Welding
No. Type fw@b' Nthickn \ position Sketch Remarks

@ diam*r m]

ss nb

1 \oi,%«eld Q g}f} PC F

%M

. C@ é ?® D > 40 PH® B ss b
TS
O \

0’0
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3
E6 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Process 111
N Recommended
0. material Welding
Type of weld thickness / position Sketch Remarks (Q

diameter [mm] ~\

1 Introduction @
\

t>3 . '_' r \%e of joint

2 Tube to plate 40 <D <80 PH — ° eet::ttio:; full
. \ D = outside pipe
3 Branch connection t>3 H-L045 4 O diameter
butt weld (set on) D = 40 \ 3\ branch = 0,5 D

t>5 \

4 | Buttweld D > 100 H-L045 s\ \ nb
- NAaN \ [
3 »
5 | Buttweld b b <80 H-Loag! () & ss b
@ PR

e S*:%' $

6 Tube to tube flange 40 <D < 80 & =045

*According to ISO 6947:2011 welding position PF for &as been c

'

to test

.
f )
Qualification tests according to ppropria 6 examined by an independent
authorized examiner. ,g k‘ Q)
@ , Recommend N\
materi ing
No. Type of weId thi !% ition Sketch Remarks
. er [mm]_
S
1 Butt& ®v40 <w\ H-L045 @ ssnb
2 @%vel V &'V H-L045 @ b
3100 ) ssh
\\ .

bJect

atlon(ue\ test object for tube weld and test No 1. For test objects see part Il of
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10 Process 135, 136 and 138 (MAG-welding) for ferritic and stainless steel.

Module M covers normally the welding processes 135, 136 and 138. In certain cases the training, examination
and issuing of diplomas may be limited to either welding process 135 or 136 and 138.

10.1 Module M 1
Objective:
To obtain basic experience in the MAG welding process (135, 136 and 138) and to be ablesto\pfoduce fillet
welds in plate in PA, PB, PD, PF and PG positions.
Scope:
See table M 1.
The average recommended time for the exercises is about 90 h.
Learning Outcomes:

The student is capable to (in addition to 8.3):

1. Adjust the welding power source to fit the purpose.

2. Control the welding power source efficiently.

3. Make sound fillet welds in different types of joints as spetifiedhn table M 1 in single and multi run
technique.

4. Perform flame cutting in the range of 3 — 15 mm (not tested).

5. Visually inspect his/her own work and take appropgiate’action resulting from that inspection and deal
with problems within his/her control

10.2 Module M 2
Objective:
To obtain experience in the MAG welding process (135,136 and 138)@ndproduce fillet welds in tube-to-plate
joints in PB, PH and PD positions.
Scope:
See table M 2.
The average recommended timedfor the exercisgs is about 90«
Learning Outcomes:

The student is capable to (ih addition to8:3):
1. Adjust the wélding power=source to fit thespdrpose.
2. Control the,welding power source efficiently.
3. Make soundfillet welds in differenttubé to plate connections as specified in table M 2 in single
andgmulti-run technique.
4. Visually inspect his/her own workand take appropriate action resulting from that inspection and
déal'with prebleps withip.his/her control

10.3 Module M3
Obhjettive;
To obtain experience in‘the-MAG welding process (135 and 136) and to be able to produce butt welds in plate
in PA, PC and PG positions with and without gouging.
Scope;
Sée table M 3.
The average,recommended time for the exercises is about 75 h.
=€arning Outeomes:

The studént is capable to (in addition to 8.3):

1. Adjust the welding power source to fit the purpose.

2. Control the welding power source efficiently.

3. Make sound butt welds in different types of joints as specified in table M 3 in single and multi run
technique.

4. Perform grinding and/or gouging (not tested).

5. Visually inspect his/her own work and take appropriate action resulting from that inspection and deal
with problems within his/her control.
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10.4 Module M 4

Objective:

To obtain experience in the MAG welding process (135 and 136) and to be able to produce single sided.butt
welds in plate in PB, PD, PE and PF positions.

Scope:

See table M 4.

The average recommended time for the exercises is about 75 h.
Learning Outcomes:

The student is capable to (in addition to 8.3):
1. Adjust the welding power source to fit the purpose.
2. Control the welding power source efficiently.
3. Make sound butt welds in different types of joints as specified in table M 4“in single and multi run
technique.
4. Visually inspect his/her own work and take appropriate action resulting fropirthat inspection and deal
with problems within his/her control

10.5 Module M 5
Objective:
To obtain experience in the MAG welding process (135)136"and 138)and to be able to make single sided butt
welds in pipe in PA, PC and PH positions.
Scope:
See table M 5.
The average recommended time for the exercises is about,75 h.
Learning Outcomes:

The student is capable to (in additiorMo 8.3):
1. Adjust the welding power source to fit the puspose.
2. Control the welding power source efficiently.
3. Make sound butt welds in, differenttypes’of joints, asyspecified in table M 5 in single and multi run
techniques.
4. Visually inspecthisther own work and take appropriate action resulting from that inspection and deal
with problemsawithin his/her(control

10-6"Module’'M 6
Objective;
To obtaimexperience”in the MAG welding process (135,136 and 138) and to be able to produce single sided
butt welds’in pipe i H-L045 position.
Scope:
See table M 6.
The average.recommended-time for the exercises is about 50 h.
Learning Outcomes:

The.student is capable to (in addition to 8.3):
1.% Adjustthe, welding power source to fit the purpose.
2. Copirol the welding power source efficiently.
3. Make'sound butt welds in different types of joints as specified in table M 6 in single and multi run
technique.
4. Visually inspect his/her own work and take appropriate action resulting from that inspection and deal
with problems within his/her control
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10.7 Training and test pieces for MAG welding of steel.

M 1 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Process 135, 136 and 138
Recommended .
No. Type of weld material thickness V\éesl.??r? Sketch Remarks @
[mm] post e
1 Introduction Iggag
2 Bead on plate Unlimited P'/A‘F{g F C\%ss 135
* Y .
3 | Fillet weld, T-joint t>1 PA @ é&g_'g layer,
(\\C)v \‘%QIe layer,
. » . \\135-D
4 Fillet weld, T-joint t>1 PB \\ ﬁ welding around the
( h. corner
) T
5 | Filletweld, T-oint | t>1 @ Single layer,
. o ( single layer, 135-D
6 'FI'”ett weld, corner t>1 PG \? Full penetration not
join \\ A N required
- \K Q process 135, 136 and
7 Fillet weld, T-joint t> @ \\ 138 welding around
6@ the corner
- O
8 Filetweld, T-oint . t>8 W process 135. 136 and
22,
\9 process 135, 136 and
9 Fillet weld, @nt N PD W 138 welding around
\\ ‘\ ‘\@ the corner
é - AN\
Welding al uatiq t piec?&?zcording to the appropriate part of ISO 9606; only visual
testing r . N X
N\ commended .
No.\}Type of Q terial thickness \[:/)\(/)esli(tjilc?r? Sketch Remarks
R S
@ @ @\ single layer,
1 et weld, t>1 PB 135-D
@) \ )
\ . Y . process 136
Qs Filletweld, T-joint t>8 PB procses.
(\ -
4 N\ single layer,
3 llet weld, T-joint t> 1 PF l 135:D
¢
. .. process 136
4 Fillet weld, T-joint t>8 PF multi run
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M 2 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Process 135, 136 and 138
Recommended )
No. Type of weld material thickness Welding Sketch Remarks
| diameter [mm] position
Wherever possible both
. rutile and basi ored wires
1 Introduction % single and

shall be used
multi run w@%

Fillet weld, Tube to | t>3 | %
2 D> 40 PB paty 0%1

plate

3 Fillet weld, Tube to | t>3 PH* . c}ocess 135, 136 and
plate D>40 \\

A4
, | Fillet weld, Tube to  t>3 oD g&gws, 136 and
plate D> 40 S \&

\\ ]
5 Fillet weld, Tube to | t>3 PD (] * plate horizontal,
plate D>40 {b pipe approx. 60° position.
\
*According to ISO 6947:2011 welding position PF for tubes has be nged to Qon PH covering PE, PF and PA.

Qualification tests according to the app\&tte part é@ 9606 e@ned by an independent

authorized examiner.

Re nded \\\
No. Type of weld te |ckn d|n etch Remarks

eter pOSItIO
‘

N
Fillet weld, Tub "t>3 . Q 7 @ /
1 olate 6@ b f@ process 135

-
*

5 Elig(tat we e to 4} > \% PD @ process 136

D G
3 oj@”e'd Tm’{‘b’ E’\go PH* % process 135

g N
®\‘;ﬂ|{t{ , ui&Q{D >2340 PH* @% process 136

ﬁr test object exami se the test object for fillet weld and tests No 1 and 2. For test objects see part
ou

& | of thig Guideline. Q
& &

N\
<4
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M Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
3 Process 135 and 136
Recommended Weldin
No. Type of weld material thickness N9 | sketch Remarks
[mm] position ’(\
N\
1 Introduction 5@
;35 ss nb
2 | Buttweld t> 1 PA S/ @E\Er s
“process 135 ss nb
3 | Buttweld t> 1 PG Q P
-"\O 135-D for root run
, | cess 135 ss nb
@ ~ 136 bs with
° \ rinding or gouging
4 Butt weld t>8 PA | ’\ " or
(\ process 136" ss nb
‘b Q and 136 bs with
PR } grinding or gouging
process 135 and
5 | Buttweld t>5 %) 136"
el
- . ‘l ss nb

testing required.

Welding and evaluation of test

N

riate part of ISO 9606; only visual

No. Type of weIdA@ i 5 Sketch Remarks
[mml$ (A
QO
process 135 ss nb
1 Butt weldOQ @ 0\% PA J 135-D for root run
2 /\/ \: PA J process 136" ss nb
N
3 \.\>Butt w Q$1 PC ~ process 135 ss nb
.('0 } 135-D for root run
= \
P @eld @ t>8 PC \} process 136" ss nb
<\ LQ)

mmr grou
O
0’0

10, bs with grinding or gouging is allowed.

' For flux cored wires, ss mb is allowed or the root run may be done with metal cored wire (138).
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M4 | Fracticaltraining Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Process 135 and 136
Recommended Weldin
No. Type of weld material thickness positior? Sketch Remarks
[mm] (\

S
1 Introduction \
@j% ss nb

2 Butt weld t>1 PE
r root run

N Y

3 Butt weld t>5 PE

>

N
OQ process 136" ss nb

4

D
@ 1 cess 135 ss nb
C \$ 136 bs with
\\} rinding or gouging

or

4 Butt weld t>8 PF |
process 136" ss nb
and 136 bs with

4
/\0 ) N grinding or gouging

. 9 process 135 and 136
5 \?vggleTt-)j%\i/:tl but t>5 % @ ﬁ bs with grinding or

S/
7
e,

- \“r/.) gouging
Single bevel butt \\ N\ process 135 and
6 | weld, T-oint t>5 @ 136
| & L ST e
Single bevel butt >\ [ process 135 and
7 weld, T-oint \ PF 4 136
, 9& ?‘ * ss nb
N\

«
Qualification tests acco@ o the riatelp ISO 9606 examined by an independent
authorized examiner. P

» N g

>
\ mmend .
Q bateri | thi S Welding Sketch Remarks

14
No. | Typegw \ position
O DT
e ¢ 7 ) 3
1 \%@veld Q\V é&' PE process 135 ss nb

135-D for root run

@ N T]
&g t>8 PF process 1361 ss nb
S O \@
process 135 ss nb
& (\\\s Buft@Q t>1 PE ﬁ 135-D for root run

«

N\ Ny
4 weld t>8 PE

For(test Object examination use the test object for plate weld and tests No 1 and 4. For test objects see part
Il of this Guideline.

Remark: for group 8 and 10, bs with grinding or gouging is allowed.

process 136" ss nb

' Root run may be done with metal cored wire (138)
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Practical training

Material group 1, 2, 3, 8, 10, 11 ISO/TR 15608)

*According to ISO 6947:2011 welding position PF for tubes has been cha

M5 Process 135, 136 and 138
Recommended )
No. Type of weld material thickness | elding Sketch Remarks
/ diameter [mm] position é >
1 Introduction 5@
: \©
(>3 135, 136’
2 Butt weld D > 100 PA { . 2 g
(>3 y Q\process 135, 136
3 | Buttweld D > 100 PH b \O 2?] t:38
- Qd 1
= ess 135, 136
t>3 y <, ’
4 | Buttweld PC . \EndI 138
D =100 05(\ \\. ss nb
Y A J

nf@p t positi vering PE, PF and PA.

testing required.

Welding and evaluation of test pieces accordi

he ap;@?ﬁte part of ISO 9606; only visual

Recom k
materia’ITM Ss
r

2 Butt weld

N
No. Type of weld A h Remarks
/dlag [mim] .\
1 Butt weld ' RC 135 b
utt we D$ 100 ?\ \ process ssn
~ AN
[y
Y. N\ F

process 136" ss nb

5
%

3 Butt weld @ 7‘@ PH* process 135 ss nb
D2z :
O .4 & |
874 N 1
4 \Butt weld Q PH* { process 136' ss nb

' Root run may be done with metal cored wire (138)
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Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
M6 Process 135, 136 and 138
Recommended )
No. Type of weld material thickness | Welding Sketch

! diameter [mm] position Remarks ;

1 Introduction 5@
4
459 &
2 | Buttweld t>3 H-L045 %61 and 138
D > 100

Mprocess135,136" and

“
3 Branch connection D > 40 H-L045 @}O 138
A

butt weld (set on) t>3

Er pipe
branch=0,5-D
’0

Qualification tests according to the appropriate part of Iso&&amined QSn independent

authorized examiner. \
Recommended

N \\
No. Type of weld material thickness Wel_d{b‘ smt&ﬂ Remarks

/ diameter [mm] m

1 Butt weld t>3 H-LO%‘ process 138 ss nb

D > 100
\\ N
N \JJ

Q process 136’
2 Butt weld \\ @‘ ss nb
For test object examination use the test object fe ‘ d tests No 1 and 2. For test objects see part
Il of this Guideline.

' Root run may be done with metal cored wire (138).
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11 Process 131 (MIG-welding) for aluminium material groups.

11.1 Module MAI.1
Objective:
To obtain basic experience in the MIG welding process (131) and to be able to produce fillet weldsfitvplate in
PA, PB, PF and PG positions.
Scope:
See table MAI.1.
The average recommended time for the exercises is about 75 h (reduced time, experience assumed).
Learning Outcomes:
The student is capable to (in addition to 8.3):
1. Adjust the welding power source to fit the purpose.
2. Control the welding power source efficiently.
3. Make sound fillet welds in different types of joints in plates as speCified’in tablesdMAI.1 in single and
multi run technique.
4. Visually inspect his/her own work and take appropriate action‘resdlting from that inspection and deal
with problems within his/her control

11.2 Module MAI.2
Objective:
To obtain experience in the MIG welding process (131)‘and produce€ fillet welds in plate in PD position and in
tube-to-plate joints in PB, PH and PD positions.
Scope:
See table MAI.2.
The average recommended time for the exercises is abeutvZ5 h (reduced,time, experience assumed).
Learning Outcomes:
The student is capable to (in addition'to 8¥3):
1. Adjust the welding power source to fit'the parpose.
2. Control the welding poWwer source efficiently.
3. Make sound filletweldssin different.types of,joints as specified in table MAI.2 in single and multi run
technique.
4. Visually inspeciffis/her own work and take appropriate action resulting from that inspection and deal
with problems*within his/her‘eontrol

11.3 Module MA1.8
Objective:
To obtain experience inithe,MIG welding process (131) and to be able to produce single sided butt welds with
backing and double §ided butt welds, with root opening in plate in PA and PF positions.
Scope:
Seetable MALS,
T he average recommended time for the exercises is about 60 h (reduced time, experience assumed).
Learning Out€omes;

Thesstudent is capable,to (in addition to 8.3):
1. Adjustihe welding power source to fit the purpose.
2. Contregltthe welding power source efficiently.
3. Make sound butt welds in different types of joints in plates as specified in table MAI.3 in single and
multi run technique.
4, Perform grinding and/or gouging (not tested).
5. Visually inspect his/her own work and take appropriate action resulting from that inspection and
deal with problems within his/her control
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11.4 Module MAI.4
Objective:
To obtain experience in the MIG welding process (131) and to be able to produce single sided butt w‘with

backing in plate in PC and PE positions and double sided butt welds with root opening in plate in PB D,
PE and PF positions.

Scope: @
See table MAI.4. %
The average recommended time for the exercises is about 60 h (reduced time, experie@% ed).

Learning Outcomes:

The student is capable to (in addition to 8.3):
1. Adjust the welding power source to fit the purpose. Q

2. Control the welding power source efficiently. .

3. Make sound butt welds in different types of joints in plates as spegifi table MAI.4 in single and
multi run technique

4. Visually inspect his/her own work and take appropriate actjo@ng

inspection and
deal with problems within his/her control . s\\ \
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11.5 Training and test pieces for MIG welding of aluminium material groups.

MAI.1 | Practical training Material group 21, 22, 23 (ISO/TR 15608)
Process 131
Recommended : -
No. Type of weld material thickness mzlictjigr? Sketch Remarks@
[mm] Pad
N,
1 Introduction %
2 Bead on plate Unlimited P,/AF/>£>F Q‘single run
\O .
-~ A
3 Fillet weld, T-joint t>3 PA @ \$Ie run
N \\
) * \ / \‘>
4 Fillet weld, T-joint t>3 PB \\ single run
Nl
5 Fillet weld, T-joint t>3 @. single run
W QO
Eillet weld. corner o Full penetration not
6 oint , t>3 \ PGQ; required,
J \ Q) . single run
- NI \\ multi run
7 Fillet weld, T-joint > @ PB \\ welding around the
% - \J @ corner
& \v > —
8 | Fillet weld, Toint @ vt>8 6 . @\ { single run
& O\ (n
Q P o T
multi run,
9 Fillet weI@joint K\QS ’\% PF welding around the
h @"’ — corner
2 o
Weld nd ev ion of t@%ces according to the appropriate part of ISO 9606; only visual
testing requi@ _{\\
Recommended .
NQ\lo. of wel é material thickness \pﬁ\(/)esli(tjilcr:r? Sketch Remarks
KROFy ™
\Qﬁ Fin\r@ T-joint t>8 PB & mult run
O
2(. llet weld, T-joint t>3 PF single run
)]

A4
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Practical training Material group 21, 22, 23 (ISO/TR 15608)
Process 131

MAI.2

Recommended

No. Type of weld material thickness Wel.d.mg Sketch Remarks
/ diameter [mm] position g
1 Introduction @

.‘ n’
2 Fillet weld, T-joint t>8 PD @ % around the
. er

Fillet weld, tube to t>3
plate D >60

\

A 4
o Mo 03 x\ﬁ \Q§
Fillet weld, tube to t>3
5 plate D >60 PD (4 @
\
*According to 1ISO 6947:2011 welding position PF for tubes hai be nged to (@ ion PH covering PE, PF and PA.

Qualification tests according to the appF\Nlte part é@ 9606 e%med by an independent
authorized examiner.
Re nded % \\

te thicknes din
No. Type of weld eter posmo etch Remarks

1 E;Ialteet weld, tubeb@ "t >%@ o @ @

, | Filletwe \eto ‘Q‘ * % PH*
|o|atedl‘iéb A(b\§ 26{’(0\ @
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Practical training

Material group 21, 22, 23 (ISO/TR 15608)

WALS Process 131
Recommended Welding
No. Type of weld material thickness o Sketch Remarks
[mm] position ’(\\
1 Introduction @
2 Butt weld t>6 PA ;2 7 %’A
\
3 Butt weld t>6 PF O ss mb
%\ X
4 Butt weld t>6 PA \ﬁl'th or without
* rinding
SN N
5 Butt weld t>6 PF (>\ gfir\:git:gor without
\ ¢
P\ \

testing required.

Welding and evaluation of test pieces accordin

2 Butt weld

Recommen
No. Type of weld material N Remarks
[mm]
1 Butt weld @ ss mb

bs with or without
grinding

Remark: During test we@&ﬁe use@@e
O X
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Practical training Material group 21, 22, 23 (ISO/TR 15608)
MAI.4
Process 131
Recommended Weldin
No. Type of weld material thickness N9 | sketch Remarks
[mm] position
1 Introduction
2 Butt weld t<3 PE
3 Butt weld t<3 PC %\
> . .
4 | Buttweld t>6 PE . & Qgﬁg;‘:g” without
KN\ A"
N ~
5 | Buttweld t>6 PC (b, * bs with or without
\( grinding
LN
Single bevel butt @J J bs with or without
ingle bevel bu s with or withou
6 o t>6 L
weld, T-joint R X "'3@ = grinding
7 Single bevel butt t>6 \“ P Q\ bs with or without
weld, T-joint \ 6 (@ grinding
P *
- A
Single bevel butt @ \\ bs with or without
8 o PF L
weld, T-joint grinding
Qualification tests acco the ap@prlate QSO 9606 examined by an independent
authorized examiner. % ‘
commend .
No. Type of W@ \ rial tm@ \p/)\tlazlift’igr? Sketch Remarks
1 %@/eld E t0 PC % ss mb
N\ N 77 bs with or without
@ But @ t>0 PE grinding

~o
O

&%

\(QQ

0’0
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12 Process 141 (TIG-weldinqg) for ferritic and stainless steel.

12.1 ModuleT1
Objective:
To obtain basic experience in process 141 (TIG welding) and to be able to make fillet welds in plate-<in\PA, PB
and PF positions.
Scope:
See table T 1.
The average recommended time for the exercises is about 50 h.
Learning Outcomes:

The student is capable to (in addition to 8.3):

Adjust the welding power source to fit the purpose.

Control the welding power source efficiently.

Make sound fillet welds in different type of joints as specified in table, WA

Perform gas or plasma cutting in the range of 3 — 15 mm (not tested).

Visually inspect his/her own work and take appropriate actionyresulting fremythat inspection and deal
with problems within his/her control.

arwbd=

12.2 Module T 2

Objective:
To obtain experience in process 141 (TIG-welding) and\prodtce filletawelds in plate in PD position and in
tube-to-plate joints in PB, PD and PH positions.
Scope:
See table T 2.
The average recommended time for the exercises is about 50 h.
Learning Outcomes:
The student is capable to (in additiom6'8.3Y:

1. Adjust the welding power source to fit the purpose.

2. Control the welding powet source efficiently.

3. Make sound fillet welds’in‘different.type ‘of joints as\specified in table T 2.

4. Visually inspect histhefsown work and take apppepriate action resulting from that inspection and deal

with problems within_ his/her control.

12.3 Module T 3

Objective:
To obtain experiefice in process 141 (T1G-welding) and to be able to produce single sided butt welds in plate
in PA and PC positions.
Scope:
See table T 3.
Thesayerage recommended time for the exercises is about 50 h.
[ éarning OQuteomes:
The studentis/Capable_te (in addition to 8.3):

1. Adjust the welding power source to fit the purpose.

23 Contral thewelding power source efficiently.

3. Make,sound butt welds according to table T 3.

4. Visually inspect his/her own work and take appropriate action resulting from that inspection and

deal with problems within his/her control.
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12.4 Module T4
Objective:
To obtain experience in process 141 (TIG-welding) and to be able to produce single sided butt welds in plate
in PE and PF position.
Scope:
See table T 4.
The average recommended time for the exercises is about 50 h.
Learning Outcomes:

The student is capable to (in addition to 8.3):
1. Adjust the welding power source to fit the purpose.
2. Control the welding power source efficiently.
3. Make sound butt welds according to table T 4.
4. Visually inspect his/her own work and take appropriate action résulting fromythat inspection and
deal with problems within his/her control.

12.5 Module T 5
Objective:
To obtain experience in process 141 (TIG-welding) and to be able to produee.single sided butt welds in pipe
in PA, PC, PH and H-L045 positions using relatively thifi materials.
Welding with consumable inserts is recommended in atledst one exescise (not mandatory)
Scope:
See table T 5.
The average recommended time for the exercises is about.50M\.
Learning Outcomes:

The student is capable to (in addition to 8.3);
1. Adjust the welding powensource to fit thie purpose.
2. Control the welding power source efficiently.
3. Make sound butt welds in pipe as specified in tableT 5.
4. Visually inspect hi§/her own werk and take apprepriate action resulting from that inspection and
deal with problems*within his/h&r,control.

12.6, Module T 6
Objective:
To obtain experience in process 141 (TdG-welding) and to be able to produce single sided butt welds in PA,
PC, PH and.H-L045 positientusing refatively thick materials.
Scope;
See.table”T 6.
Thesayerage reCcommended.{ime for the exercises is about 50 h.
Learning Outcomes:

The studentis’Capable.{oy(if addition to 8.3):
1. Adjust the welding power source to fit the purpose.
2} Control the'welding power source efficiently.
3. Makesound butt welds in pipe in different types of joints as specified in table T 6.
4. LVisually inspect his/her own work and take appropriate action resulting from that inspection and
deal with problems within his/her control.
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12.7 Training and test pieces for TIG welding of steel.

T1 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)

Procei@l
No. Recommended Welding

Type of weld material osition Sketch Remark @
thickness [mm] P i\.

Remelting (dressing)
1 Introduction mayer is not
itted.

L — 4
2 Bead on plate Unlimited PA, PF, N
PC
3 Fillet weld, T-joint | t>1 PA $
4 Fillet weld, T-joint | t>1 PB

«

5 Fillet weld, T-joint | t> 1 @_
\

Outside fillet weld, A, PF,*y

6 corner joint t>1 \\‘x PC
AN fa)
2 N ,\(\i\’

Welding and evaluation of test p%\ cordiné e a&@@te part of ISO 9606; only visual

=Full penetration weld

testing required.
U

d .
No. Type of weld zct:grrir:arlnen ° W Sketch Remarks
thickn ]
T
ST
1 | Fillet weld, F-joint 4@
b‘ ‘Ql \\("\\‘
2 ,.I%weld,&gl/ t>1\' PF W/‘n

s

\)
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T2 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Process 141
N Recommended
0. terial .
Type of weld tmhﬁ:l?r:ﬁss / \é\cljesli(tjilc;]r? Sketch Remarks
diameter [mm)] o
1 Introducti %’\‘)
ntroduction
2 | Fillet weld, T-joint t>1 PD —‘% (O
Q
3 Fillet weld, tube to t>1 PB O
plate 40<D<80 N :
4 Fillet weld, tube to t>1 PD 3¢ Qk
plate 40 <D < 80 ’ 5\\ \\ '
. 1
5 Fillet weld, tube to t>1 PH* %
plate 40<D<80

*According to 1ISO 6947:2011 welding position PF for tubes@en c ange @’osmon PH covering PE, PF and PA.

Qualification tests according to the ap rohuate
authorized examiner.

mended "

&UEO Qeo&lned by an independent

v

V- 0O

p |IIet Ee@j eto

N
o
IN —
W]
IN
0
o

| thi PWeIdl
No. Type of weld / |an::terl posK Remarks
¢U 9
, | Filletweld Q oD
plate 0 <D sE@
O ’b’ N
= W\
»0 Q\'
2 0 D > PH*

&

For te object exa

@Mn use the test object for fillet weld and test No 1. For test objects see part Il of
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T3 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Process 141
No. Recommended .
Type of weld material V\(l)ili(tji?r? Sketch Remarks
thickness [mm] P N\

1 Introduction \6

2 Butt weld t>1 PA / %
3 Butt weld t>5 PA OQ~33 nb

aJ
A
4 Butt wel t>1 P
utt weld C . 0 \§‘b
SO

1 \ \
5 | Buttweld t>5 PC (\ \\ ss nb

\0 )

P\ i

Welding and evaluation of test pieces accordlng te,theappro art of ISO 9606; only visual

testing required.

Recomm "‘% Weldi ?
No. Type of weld material po Sketch Remarks
thlckness 0
RN
\

1 | Buttweld <® \ IiA N / ss nb
O 4
2 Butt weld 6@ I t> 6 o @ ss nb
Q
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T4 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Process 141
No. Recommended .
Type of weld material Well<tj_|nrg]; Sketch Remarks
thickness [mm] positio ,(\\
1 Introduction @
2 | Buttweld t>1 PF L “A
°
3 | Buttweld t>5 PF i lL Q‘ss nb
g
g \ .
4 | Buttweld t> 1 PE \‘§b
5 Butt weld t>5 s\ ss nb

P\

~

authorized examiner.

Qualification tests according to the approprlate pU'rSO 9

%

mined by an independent

Recomme WeI d|
materlal

’

“)

No. Type of weld Sketch @ Remarks
[mm] . Q
@ XN
1 Butt weld t> 1 ?‘ P & L1 ss nb
(A)Q
O N O
2 But@d ~'t > 1 \Q\ PE ﬁ ss nb

test object for plate weld and test No 2. For test objects see part Il of

U'

O
Cgo

N
T
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T5 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)

Process 141
N Recommended

0. material i
Type of weld thickness / \é\geslictji'gg Sketch Remarks
diameter [mm]
Vo

1 Introduction %
p @

2 Butt weld 40<D <80 PA { g
S O
O
3 Butt weld t>1 PC N s nb
40<D <80 )

4 Butt weld t>1 PH* " 5 \ s nb
40<D<80 INg 3 f

5 Butt weld t>1 H-LO
40<D <80

ssnb

*According to 1ISO 6947:2011 welding position PF for tubes@en c ange @’osmon PH covering PE, PF and PA.

N \‘@

Welding and evaluation of test piecwccordlw a;@@te part of 1ISO 9606; only visual

testing required.
%oﬁmendea } -
No. rial Welding . sy etch

Type of weld thickness /Y posi Remarks
* diame e 6
6@ PSR,
1 Butt weld ®ee choi PC ‘Eg ss nb
XN

\

2 E&‘de‘ \,\/(bﬁ{ 15& PH* £§ ssnb
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T6 Practical training Material group 1, 2, 3, 8, 10, 11 (ISO/TR 15608)
Process 141, solid wire
N Recommended
0. material i
Type of weld thickness / \é\cljesli(tjilc;]r? Sketch Remarks
diameter [mm]
<&
1 Introduction é\'
2 Butt weld LS E 5 <80 PA {;)9 (Qo !
> > Q~
™ o
3 Butt weld t>5 PC N \O s nb
40=<D=<80 !
4 | Buttweld LS 5 5 <80 PH* |, g’\ 5 \\ s nb
— NN
5 Butt weld 21(>) f 5 <80 H-L@ @\ ss nb
T O\ N
A\
6 Branch connection t>3 }-.L’OL:S @ D = pipe
butt weld (set on) 40<D <80 4"’0 d =branch=0,5-D
A\
*According to ISO 6947:2011 welding position PF for & has b@ed to tgs@@PH covering PE, PF and PA.

\V

Qualification tests according
authorized examiner.

h N

&

the a| pprowb@'%% examined by an independent

'@lded

O

&
&%

Re
0 iab thi Idi
No. Type of weldo etlljl[%(nes positilf?r? Sketch Remarks
>1
1 But@d (bﬁ H-L045 ss nb
/\/ D,free‘ghbice
For tes texamlﬂ use thé'object for tube weld and test No 1. For test objects see part Il of
this Guidelin

%
Q

0’0
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13 Process 141 (TIG-welding) for aluminium material groups.

13.1 Module TAI.1
Objective:
To obtain basic experience in process 141 (TIG welding) and to be able to make fillet welds in plate=in ‘RA, PB
and PF positions.
Scope:

See table TAI1.
The average recommended time for the exercises is about 50h.

Learning Outcomes:

The student is capable to (in addition to 8.3):
1. Adjust the welding power source to fit the purpose.
2. Control the welding power source efficiently.
3. Make sound fillet welds in different types of joints as specified intable TAI 1S
4  Visually inspect his/her own work and take appropriate actionesulting ffemithat inspection and deal
with problems within his/her control

13.2 Module TAI.2
Objective:
To obtain experience in process 141 (TIG-welding) and produce fillet.welds in plate in PD and in tube-to-plate
joints in PB, PD and PH positions.
Scope:
See table TAIL2.
The average recommended time for the €xercises issabouthb0h.
Learning Outcomes:

The student is capable to (in additiono™8.3):
1. Adjust the welding power source to fit thé purpose,
2. Control the welding pgwer source efficiently.
3. Make sound fillet welds+in differenttypes of joints, as specified in table TAI.2.
4 Visually inspect/isfher own work and take appropriate action resulting from that inspection and deal
with problemsswithin his/her{control

13.3*Module TA)3
Objective:
To obtain €xpefience in(precess 14 1/(NG*welding) and to be able to produce double sided butt welds in plate
in PA, PCyand PF pgsitions.
Scope:
Seertable TAL3.
T'he average recommendgdtime for the exercises is about 50h.
L€arning OQuteomes:

Thestudent is capable to (in addition to 8.3):
1.\, Adjust thetwelding power source to fit the purpose.
2% Controhthe welding power source efficiently.
3. Make sound double sided butt welds in plate connections according to table TAI.3.
4  Visually inspect his/her own work and take appropriate action resulting from that inspection and deal
with problems within his/her control

International Welder
Approved: February 2014 Page 59 of 77



IAB — INTERNATIONAL AUTHORISATION BOARD
IAB-089r5-14

13.4 Module TAlL4
Objective:
To obtain experience in process 141 (TIG-welding) and to be able to produce single sided butt welds in plate
in PA, PC, PF and PE position.
Scope:
See table TAlL4.
The average recommended time for the exercises is about 50h.
Learning Outcomes:

The student is capable to (in addition to 8.3):
1. Adjust the welding power source to fit the purpose.
2. Control the welding power source efficiently.
3. Make sound single sided butt welds in plate according to table TAI 4.
4 Visually inspect his/her own work and take appropriate action resulting\frem that inspection and deal
with problems within his/her control

13.5 Module TALS5
Objective:
To obtain experience in process 141 (TIG-welding) and to be able to produee.single sided butt welds in pipe
in PA, PC, PH and H-L045 positions using relatively thick materials.
Scope:
See table TAIS.
The average recommended time for the exercises'is about 50k
Learning Outcomes:

The student is capable to (in addition to 8.3):
1. Adjust the welding power source(to’fit the puspose.
2. Control the welding power source, efficiently
3. Make sound single sided buttwelds ingpipetas specified,in-table TAI.5.
4  Visually inspect his/her ewn work and take appropriate.action resulting from that inspection and deal
with problems within his/her control

13.6 Module TAL6
Objective:
To obtain experience in progess 141 (TIGwelding) and to be able to produce single sided butt welds in pipe
in PC, PH andH:L045 positions usingelatively thin materials.
Scope:
See table TAI6.
The.averdge recommended tine for'the exercises is about 50h.
Learning Outcomes;

T he student is capabletof(in@addition to 8.3):
1. Adjust’the welding power source to fit the purpose.
2.+, Control the welding power source efficiently.
3.\, Make sound single sided butt weld in different types of joints in pipe as specified in table TAI.6.
4% Visually mmspect his/her own work and take appropriate action resulting from that inspection and deal
withsproblems within his/her control
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13.7 Training and test pieces for TIG welding of aluminium material groups.

TAl 1 | Practical training Material group 21, 22, 23 (ISO/TR 15608)

Procei@l
No. Recommended Welding

Type of weld material osition Sketch Remark @
thickness [mm] P s\‘

y _4
Re-m ‘A’?(Hressing)
1 Introduction layer is not
itted.
1=
N

2 Bead on plate Unlimited PAP’CPF’ OQ

3 Fillet weld, T-joint t>1

4 Fillet weld, T-joint t>1

5 Fillet weld, T-joint t>1

Outside fillet weld,

- t>1
corner joint

™ Full penetration weld

Welding and evaluation of test [@a i
testing required. B N %
N

ecommende Weldin \
No. Type of weld mgterlal %n ositi Sketch Remarks
thick ]
O\ P\

1 | Filletwe \joi‘ntrw, PB 4@
t%\' PF @
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TAI 2

*According to ISO 6947:2011 welding position PF for tubes

Practical training Material group 21, 22, 23 (ISO/TR 15608)
Process 141
N Recommended
0. material i
Type of weld thickness / \é\cljesli(tjilc;]r? Sketch Remarks
diameter [mm)] ~
Re-meltil\Mgalsing)
1 Introduction the topg not
perm& 4
2 Fillet weld, T-joint t>1 PD —‘% (O
Q
3 Fillet weld, tube to t>1 PB O
plate 40 <D <80 q 5
4 Fillet weld, tube to t>1 PD 3¢ Qk
plate 40<D <80 (s\\\ \\ f
5 Fillet weld, tube to t>1 PH*
plate 40<D <80 O‘

N @

en chang\@st position PH covering PE, PF and PA.
N |

™

\J

Qualification tests according to
authorized examiner.

W\

o~ *
the EW)priate\ of ISO
‘
mme *
material thickhe
m

amined by an independent

No. Type of weld A@ b/ diam ]S;.\évi.d% Sketch Remarks
o ©
Fillet we gto ‘<O1 ‘\% @
! platé ‘/\/® 403@ PP
P }{\
¢ @GR ., w2

&
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TAIl 3 | Practical training Material group 21, 22, 23 (ISO/TR 15608)
Process 141
No. Recommended .
Type of weld material V\(l)‘zli(tji'gr? Sketch Remarks
thickness [mm] P N\

N
1 Introduction @
2 Butt weld t<3 PA / g;w%g !grinding
uging

3 Butt weld t>6 PA Q‘bs without grinding
O or gouging
o ’ A \ ithout grindi
without grinding
4 | Buttweld t<3 PC G \ﬁouging
5 Butt weld t>6 PF \\ l bs without grinding
A \(‘> A g or gouging
N -
Welding and evaluation of test pieces according t appropri part of ISO 9606; only visual
testing required. nﬂ o~ \
Recomme m& Al
No. Type of weld material Weldmg ~Sketch Remarks
thickness [

N\ bs without grinding
! putt weld 5@ PA& / or gouging
X ?\ N
3 . . .
2 Butt weld 6@ t>6 6 Q i f bs without grinding
N

g or gouging

International Welder
Approved: February 2014 Page 63 of 77



IAB — INTERNATIONAL AUTHORISATION BOARD

IAB-089r5-14
TAl 4 | Practical training Material group 21, 22, 23 (ISO/TR 15608)
Process 141
No. Recommended .
Type of weld material V\(l)zli(tjig? Sketch Remarks
thickness [mm] P N\

N
1 Introduction @
2 Butt weld t<3 PA / %

3 | Buttweld t>6 PC Q‘ss nb

*
A\ A
N
4 Butt weld t>1 PE \ b
. N
5 | Buttweld t<3 PF (\\ l ss nb
R \0 R
‘a4 Q N
mined by an independent

Qualification tests according to the appropriate paxt of SO
authorized examiner. p\

No. Type of weld Remarks
1 Butt weld ss nb
2 Butt weld 6 ss nb
N\
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TAI 5 | Practical training Material group 21, 22, 23 (ISO/TR 15608)
Process 141
N Recommended
0. material i
Type of weld thickness / \é\cljesli(tjilc;]r? Sketch Remarks
diameter [mm] ~

1 Introduction %
p @

2 Butt weld PA ,
D = free choice {

O
3 Butt weld t>6 _ PC N s nb
D = free choice !

4 Butt weld t>6 _ PH* KA \ s nb
D = free choice \ f

) 0\ ;
\V 45°
5 Butt weld t>6 _ H-L ss nb
D = free choice O—
*According to ISO 6947:2011 welding position PF for tub@en change st position PH covering PE, PF and PA.

Welding and evaluation of test p cordin e ap[@\ate part of ISO 9606; only visual
testing required. 6

Recommen N
S maten ess | We Sketch Remarks

. T f weld
No ype of we A@ aa mm] ("p

IR e '
1 Butt welO @ee 6@ £§ ss nb

2 /\/ '3 6 H-L045 @ ss nb
o~ \ E\ e choice
o) \
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TAI 6

*According to ISO 6947:2011 welding position PF for tubes

Practical training Material group 21, 22, 23 (ISO/TR 15608)
Process 141
N Recommended
0. material i
Type of weld thickness / \é\geslictji'gg Sketch Remarks
diameter [mm]
\Z,
1 Introduction é\'
2 Butt weld E < 3f - PH* £§ (SQ
= free choice : o
N
XS
3 | Buttweld t<3 PC N \ s nb
D = free choice
4 Butt weld t<3 H-L045 \ s nb
D = free choice \\ \ ’
5 Branch connection | t<3 HoL D = pipe
butt weld (set on) D = free choice N\ d=branch=0,5-D

\J”

s'been changed @ sition PH covering PE, PF and PA.

NMIFeN

Qualification tests according to the a@op?iate WO %ﬁammed by an independent

authorized examiner.

No. | Type of weld thickr:':‘és /Y \é\ée@ Sketch Remarks
66 > diame@n P Q
1 Butt Weld éfree chol \9PC ‘Fg ssnb
O NI :
2 Buﬂ@d . (b t< 3f _ PH* § ss b
@ \/\/ Dy ‘r'e hoice {
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14 Process 311 (Gas-welding) for ferritic steel.

14.1 Module G 3

Objective:
To obtain basic experience in process 311 (Gas welding) to produce butt welds in plate in PA, PC,/PF ‘and PE
positions by leftward welding.
Scope:
See table G 3.
The average recommended time for the exercises is about 50 h.
Learning Outcomes:
The student is capable to (in addition to 8.3):

1. Select the proper burner, the desired burning gas and the required pressures / flows.

2. Adjust the welding equipment to fit the purpose.

3. Make sound butt welds in plates as specified in table G 3.

4. Visually inspect his/her own work and take appropriate action resulting from that inspection and

deal with problems within his/her control.

14.2 Module G 4

Objective:
To obtain experience in process 311 (gas welding) andfto be“able to produce butt welds in plate in PE by
leftward welding and in PA, PC and PF positions by, rightward welding.
Scope:
See table G 4.
The average recommended time for the exefcises is about,50N\.
Learning Outcomes:
The student is capable to (in addition to 8.3);

1. Select the proper burner, thexdesired burning,gas and th€ required pressures / flows.

2. Adjust the welding equipment, to fit thegpurpese.

3. Make sound butt welds in plates as spegified in taple G.4.

4. Visually inspect his/her,6wh work and take apprepriate action resulting from that inspection and deal

with problems within*histher control,

14.3 Module G 5
Objective:
To obtain experience in progéss. 311 (gasiwelding) and to be able to produce single sided butt welds in pipe in
PH, PC and H415045 positionsby leftward welding.
Scope:
See table'@ 5.
The.average recammended time, for'the exercises is about 50 h.
Learning Outcomes;
T he student is capableyto((in@addition to 8.3):
Select the-preper burner, the desired burning gas and the required pressures / flows.
Adjust the welding equipment to fit the purpose.
Make“sound butt welds in pipes as specified in table G 5.
Visually'inspect his/her own work and take appropriate action resulting from that inspection and
deal Wwith problems within his/her control.

B/ e
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14.4 Module G 6
Objective:

To obtain experience in process 311 (gas welding) and to be able to produce single sided butt welds in
H-L045 position by leftward welding and in PH, PC and H-L045 by rightward welding. @

Scope:
See table G 6. @
The average recommended time for the exercises is about 50 h. %
Learning Outcomes: *
The student is capable to (in addition to 8.3): %

1. Select the proper burner, the desired burning gas and the required pressures¥ flows.

Adjust the welding equipment to fit the purpose.

2.
3. Make sound butt welds in different types of pipes as specified in {ab Q )
4. Visually inspect his/her own work and take appropriate action res g fro$that inspection and

deal with problems within his/her control. %
g
S
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14.5 Training and test pieces for Gas welding of steel.

G3 Practical training Material group 1 and 11 (ISO/TR 1;,@08)
No. Procgss, 311
Recommended . N
Type of weld material thickness \rﬁ\ézlifc’igr? Sketch Remarl&@
[mm]
4
1 Introduction %
- <
2 Bead on plate Unlimited PA O
N \
K
3 Butt weld t>1 PA . \@ward welding
AN AN
NIV
4 Butt weld t>1 PF (‘b \l,.‘% Leftward welding
@\\f S .
5 Butt weld t>1 i Leftward welding
N OQ)
N |
6 Butt weld \\ P Leftward welding
o XY
7 Flame cutting ® & J
Welding and evaluatio @\ pieces~accordin @! appropriate part of 1ISO 9606; only visual
testing required. nA % fq
nmended N,
No. Type of we rial truc SS -:)&Ilctjlg? Sketch Remarks
] N
" ’b" N
1 B&) /\/ t> 1% PA J Leftward welding
2 Ql?utt wgldb. Ds 1 PC N Leftward welding

Q07 O

o‘§

Q
\(QQ

0’0
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Practical

Material group 1 and 11 (ISO/TR 15608)

Process 311

-

N\
4 \

Qualification tests according to the appropriate part o

No Recommended Weldin
' Type of weld material thickness positior? Sketch Remarks
[mm] f(\

e
1 Introduction \
2 Single V-butt weld t>3 PA J @rd welding

. / Qs . .
3 Single V-butt weld t>3 PF O Rightward welding
N 4
A
4 Single V-butt weld t>3 PC . @ \@htward welding
N\
9606

ined

by an independent

authorized examiner. Q N\
Recommended i ~
No. Type of weld material thickness @. S Remarks
S &
AN L3
* N,
1 Butt weld t>1 \\ F& N Leftward welding
@ XN N
2 Single V-butt weld 5{0 PF Rightward welding

International Welder
Approved: February 2014

Page 70 of 77



IAB — INTERNATIONAL AUTHORISATION BOARD

IAB-089r5-14

G5

Practical training Material group 1 and 11 (ISO/TR 15608)
Process 311
Recommended .
No. Type of weld material thickness V\(laili?ilc:]r? Sketch Remarks
| diameter [mm] P ,(\\
1 Introduction @
t>1 . g é welding
> | Butt Weld ol PH {S . § @%
t>1 “Leftward welding
3 Butt Weld PC ‘E Q
D>25 - ss nb
i\‘o ‘
t>1 A ward welding
4 Butt weld D > 25 H-L045 . @ \gb
QN

v A \
*According to ISO 6947:2011 welding position PF for tubes has been change@\\position ﬁ%vering PE, PF and PA.

N

g

N

Welding and evaluation of test pieces accor

testing required.

g to'the WWate part of ISO 9606; only visual
L

- F
N Recomm N\ We@‘ > @
0. Type of weld material thickness SJ(EQ Remarks
/ dia [mm]
N o > 5
) Leftward welding
1 Butt Weld ?\ Fﬂ\ ¢
D>25 : ss nb
; (} G O k
2 B t> v Leftward welding
utt Weld PC ss nb
L O* . .
Vo <

&
>V q?
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G6 Practical training Material group 1 and 11 (ISO/TR 15608)
Process 311
No. Recommended .
Type of weld material thickness V\éili%g? Sketch Remarks
| diameter [mm] P N\

1 Introduction \@

t>3 . g i rd welding
> | Buttweld D PH {S . § @Xf

t>3
3 Butt weld D > 25 PC ‘E ss nb

4

>

OQ\Rightward welding

NS
t>3 tward welding

{
4 | Buttweld D H-L045 @ \ﬁb
e
N

5 Branch connection t>1 ‘\\

D = pipe
butt weld (set on) D > 40 H- |-045(0

d=branch=0,5-D

*According to ISO 6947:2011 welding position PF for tubes has be@ged to te n PH covering PE, PF and PA.

@ &

7©
Qualification tests according to the ap)\\rlate p@ ISO 9606 examined by an independent

authorized examiner. \Q
\‘
”ded ’\vemin \

No. Type of weld rlal th| posltio etch Remarks
( meter [

*%

7

NS ) N\
1 | Buttweld 6® t>1. & <'§915 Leftward welding
G& ss nb
N

\‘ 0{ . 450 - .
2 Butt elab &’3 \6 H-L045 @ Rightward welding

> 2% ss nb
%) -
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15 International welder specific requirements

15.1 Introduction

The national welding organisations, being members of IIW, mutually acknowledge the Diploma of International
Welder awarded in any Member State following education and training, conducted in accorddn€e/with this
Guideline for this purpose, and given at a training body (ATB) approved by the ANB for thisspUrpose, and
examination conducted at an ANB approved examination / test centre.

In case when an ATB is not authorized for the entire Guideline (e.g. regarding welding pfoCesses) the relevant
scope shall be specified, as appropriate.

In addition to the rules given in Document IAB-001 (last edition), the followingnis vequired:

15.2 International Welder Training Requirements

Further to the general rules as given in IAB-001 (last edition) the, fellowing_ aresapplicable to the IIW Welders
courses:

0 The welder training workshop must include the .number of training ‘booths required to cover the maximum
number of students. The booths must be fullyagquipped, have.cefrect ventilation and proper screening to
protect other workers.

0 The range of welding and auxiliary equipment mustsreflect the scopenof approval and must be in sufficient
quantity to cover the maximum numbeger.of studentsy, [tvmust be.in'goed working order and fit for its purpose.

o0 Protective clothing and eye protection for trainees must be, previded. Such items must be clean and in safe,
good condition.

0 Instruments for chegking“welding.parameters must/be available and calibrated, validated or verified as
appropriate (see e'g. ¥SO 17662):

0 Reference standards according to appendix 1 of this Guideline shall be available for the students during
theoreticalleducation_ahd iexaminatién.

15.3 International Welder Teachers/Instructors

Teachers for theqretiCal education shall at least have an International Welding Specialist diploma or equivalent
qualification that shall be,asséssed and approved by the ANB.
Note: ANBs shall put pressure on the ATBs to reach at least IWS-qualification for their teachers.

Instructers teachingwpractical skills shall have either:

iN A valid 180 9606 certificate, or skill qualifications based on equivalent technical conditions, appropriate
to the,scope of training provided or

i. AAn International Welding Practitioner diploma (covering the welding processes subject to teaching) and
active in the field of welding in the last 3 years or

ii. \_AAn IW-diploma, covering the appropriate level (IFW, IPW or ITW), the welding processes and parent
material subject to teaching, and active in the field of welding in the last 3 years or

iv. Instructor who at least the last 5 years has worked as instructor in practical welding will be evaluated by
the ANB. If approved, he/she can work as International Welder Instructor for practical training.
(Alternative iv. is valid 5 years for new ANBs from start of their implementation of the IW Guideline)

Note: It is recommended that instructors shall have technical knowledge at least at level of IWS.
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Teachers and instructors shall demonstrate competence in instructional techniques (transfer of practical skills
and theoretical knowledge).The above matters and monitoring of course performance shall be covered by
appropriate documentation for review by the ANB.

15.4 ANB Authorised Examiner

The Board of Examiners shall implement the International Welder Guideline through the appeintment of
competent persons, to be known as ANB Authorised Examiners. All practical examinations ghatsean lead to
the award of an IW diploma (i.e. examinations after modules 2, 4 and 6) shall be conducted under the general
supervision of the ANB Authorised Examiner.

ANB Authorised Examiners shall be qualified to at least the level of International Welding Specialist.

The Authorised Examiner can be part of the ATB providing that he/she is ihdepehdent of the training of the
person being examined. However, this independence has to be demonstrated‘threugh a Quality Manual and the
ANB must be satisfied with both the Quality Manual and with its implementation. There“is\no obligation on the
ANB to accept a proposed Authorised Examiner from within the ATB, if thegANB is‘aotconvinced about his/her
impartiality and independence as well as his/her competence.

15.5 International Welder Examinations
Theoretical examination

After the theoretical modules there are theoretical examinations of the multi-choice type for the relevant level
of diploma.

The sets of International harmonised examination papersiapproved by, IAB Group A shall be used for
theoretical examination. The exam papers will be chosen from those.sels’of examination papers under the
authority of the Board of Examiners of the, ANB. At thé\disCretiart Of\the ANB the International examination
papers can be completed with a national €xam.

The examination procedure shall€omply with the'requirements as set forth in IAB-001(last edition) and OP17.

Although the modules A, B"and C represenisthree modules of theory, at the discretion of the ANB, they may
be added together andrtaught and, examined as ome’total, provided they are finalised at the moment of
finalising the first level‘ef*practical training.

In addition to the examination of the modules,A, B and C, the examination of the specific welding process (S)
module and £ jf applicablex— thé€ appropriate"material (P) module is required.

The hoursjto be allocated to the Intérnational harmonised examination should be totally 3 h 15 minutes (for all
madules). Any additional Natighal*€xams will be defined by the ANB and their duration shall be added to the
duration defingd,in"Table 1.
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Table 1 Maximum duration of each module harmonised written exam
Welding rocess Process Process Process Process
Module (Duration) 11 141 13X 311
General Theoretical Training
Module A (20 hours) 55 minutes (40 questions)
Module B (18hours) 40 minutes (36 questions)
Module C (7 hours) 15 minutes (14 questions)
Welding Process Theoretical Training
Module SA (5 hours) 10 min (10
questions)

Module ST (5 hours) 10 min (10

questions)
Module SM (7 hours) 15 _min (14

guUestions)
Module SG (5 hours) 10 min (10
questions)

Materials Specific Theoretical Training
Module PSS (8 hours) 20 minutes (16 questions)
Module PAL (8 hours) 20 minutes (16/guestions)
Total Duration of the all above modules 3 hours 15 minutés (195 minutes)

The theoretical examinations pass mark is 60% for eagh module (AyByC, PSS, PAL, SA, SM, ST and SG).
Failure in theoretical parts of the examinations,requires re-examipation in the part failed. A third failure
requires re-entry into the module leading to thesexamination.

The teacher of the group that is under training is\allowed to‘perform thegnvigilation of the theoretical examination
and also the supervision of the practical eXamination ef the intermediate'modules.

Practical examination
It is the responsibility of the ANB Authorised Examiner td«erify’ compliance with 1ISO 9606 or equivalent, in
particular with respect to:

1. Before starting test

a) Checking of the'welder's identity (e.g. driving licence)
b) Checking of the\WPS andthandling it overlo'the welder
c) Checkingof the test pigCe

-_\Parent material(identification)

# ) Dimensioéns (thickness, length and diameter)

- Joint preparation (accy o' WPS)

- Welding position

Stamping (welders'and examiner's stamps)

d) Checklng the tack welds,in the test piece
e) Identifieation of the welding consumables (acc. to WPS)

2. During the test
a) Weldlng parameters (acc. to WPS) e.g.
Current
- SPolarity
» Voltage
- Wire feed speed
- stand-off distance
- Gas flow rate
b) Interruption of root- and capping run
c) Possible permission for repair (Note! Weld imperfections on capping runs must not be removed)
d) Weld time (reasonable)
e) Interruption of the test (if welder's capability to carry out the test is insufficient)
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3. After welding
a) Make sure that the required test for the particular approval test are carried out (test reports)
- Visual inspection, ISO 17637
- Radiography, ISO 17636
- Fracture tests, ISO 9017
- Macro examination, ISO 17639
- Bend tests, ISO 5173
- Magnetic particle testing, ISO 17638
- Penetrant testing, ISO 3452-1
Transverse tensile test, ISO 4136
b) That the acceptance levels are fulfilled, ISO 5817, ISO 10042
c) Signing of the welder's certificate. The certificate shall be typed and at least in English.

Note: The signing of the welder's certificate may be allocated to a certification b@dy, as appropriate.

Items 1) to 3) will be undertaken by an Examiner/Examining Body who/whighymay be either the ANB Authorised
Examiner or a third party approved by the ANB, according to the needssof the studént,\the’relevant industry or
any contracting parties.

ISO 9606 certificates or equivalent issued under the authority of,ene, ANB authorised by EWF/IIW to implement
the International Welder Guideline shall be recognised by all othef ANBs.

15.6 Destructive and Non-destructive.Examinations

Destructive and non-destructive tests for qualification testing of, wélders shall be carried out by inspection
personnel competent in accordance with appropriate'standards.

Test specimens shall be prepared according toxthe requirements®of 1ISO 9606/

15.7 Validity of theeretical examimations

The theoretical knowledge obtained in“this training“program may*be transferred to another welding process or
material group, as long as the/examination.datejis no longerthan 5 (five) years ago. The specific modules for
materials and processes need4o/be studied”and examineds

15.8 Diplema
After successfultheoretical and+practical examination, the Authorized National Body awards a diploma to the
candidate. This (diploma shall include thexactual scope granted. See specific requirements when printing the
IW-diplomas [n/document4AB-001 (lasteedition).

If test ebject examination has beemused, the words “with Test Object Endorsement” shall be written on the
diplema below th¢ diploma designation for welder.
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EN 169
EN 1089-3
ISO 9606-1
ISO 636
ISO 2553
ISO 2560
ISO 5817
ISO 6848
ISO 14175
ISO 14341
ISO/TR 15608
ISO 17632
ISO 17637

Appendix 1 Reference standards

filter glasses

marking of gas cylinders

qualification of welders @
consumables for TIG for non alloy and fine grain steels \@

welding symbols %
covered electrodes for non alloy and fine grain steels *

quality levels %
TIG electrodes

shielding gases

solid wires for MAG for non alloy and fine g@eels
material grouping

tubular cored electrodes for non alloy a@e grai Is

g

visual testing of fusion-welded joing\\ \

N
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