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List of abbreviations:
CEN T European Committee for Standardization

EN T European Standards

EQF i European Qualifications Framework

IAB i International Authorization Board

IT 7 Information Technology

ISO i International Organnization for Standardization

NQF i National Qualifications Framework

VET T Vocational Education and Training

VWTS 1 Virtual Welding Training System

WPS i Welding Procedure Specification

Welding arc processes (EN ISO 4063):

MMA (111) - manual metal arc welding

MIG (131) i Metal Inert Gas - welding with solid wire electrode

MAG (135) i Metal Active Gas - welding with solid wire electrode

FCAW (136) i Flux-Cored Arc Weldingi MAG wel ding with a f|
MCAW (138) i Metal-cored Arc Welding - MAG welding with metal cored electrode
TIG (141) 7 Tungsten Inert Gas - welding with solid filler material (wire/rod)
Welding positions:

PA-afl at position

PB - horizontal vertical position

PC - horizontal position

PD - horizontal overhead position

PE - overhead position

PF - vertical up position

PG - vertical down position

H-L045 - inclined position welding upwards
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J-L045 - inclined position welding downwards
PH - pipe position for welding upwards
PJ - pipe position for welding downwards
Weld details:

BW - Butt weld

FW -&illet weld

PW i Plate weld

Ss - single side welding

mb - material backing

nb - welding with no material backing
gb - gas backing

f b - flax backing

bs - welding from both sides

ci - consumable insert

sl - single layer

ml - multi-layer

Iw - leftward welding

rw - rightward welding

Non Descructive Testing (NDT):

MT 1 Magnetic Particle Testing

PT 1 Luiquid Penetrant Testing

RT i Radiographic Testing

UT 1 Ultrasonic Testing

VT 1 Visual Testing
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1. General part

1.1. Curriculum for qualification acquisition
Arc Welder 3

1.2. Curriculum objective
Acquisition of vocational competences prescribed in vocational qualification standard

Arc welder 3

1.3. Duration of education
3 years

1.4. Conditions for enrolment , duration and end of education
Completed level 2.
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2. Curriculum/syllabus

2.1. Teaching plan
Curriculum/syllabus is based on curriculum architecture (Fig.1) and in this document
it is directed exclusively at vocational modules.

In this connection it is important to point out that the issue of correlation of subjects is
very significant, so it needs to be emphasized that final objectives of welder
education are reflected through following subjects:

- Mother tongue

- Foreign language

- Mathematics

- ICT

- Welding technigue and technology
- Physical education

In addition, cross-curricular topics are:

- Learning how to learn,

- Soft skills,

- Technical-technological education and
- Environmental education

The concept of educational system for welders is based on three factors: Skills T
Knowledge 1 Stability. The interrelation of these factors is visible in curricula
architecture outlined in Figure 1.

The Knowledge component represents the theoretical part of welder education and
consists of six modules (Modules 1-6) for EQF level 2 and five modules (Modules 19-
23) for EQF level 3:

Level 2:

- M1 - Arc welding process

- M2 - Weldability of Ferritic Steels

- M3 - Weldability of Austenitic Stainless Steels
- M4 - Weldability of Aluminum and its alloys

- M5 - Welding application and quality

- M6 - Health and Safety
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Level 3:

- M19 - Weldability: Cr-Mo steel, nickel steel, other stainless steels, cast irons
(according to ISO/TR 15608 i Groups 5, 6, 7, 9, 10)

- M20 - Fabrication of welded structures (welding sequence)

- M21 - Flame and mechanical straightening

- M22 - Repairing of welds

- M231 Introduction to mechanized, automatic and robotic welding

The Skills component represents the practical part of welder education and is divided
into two parts: welding preparation and welding (technique, technology and training).
The preparatory part consists of one basic module (Module 7) and three submodules
that are connected with base metals that are welded. Consequently, M7.1. is
connected with steels, M 7.2. with stainless steels, and 7.3. with aluminum. Modules
8-17, each individually, make for a whole that defines the profile of arc welder
according to the welding process and welded material. Each practical module
consists of three submodules: FW 1 for fillet welds, PW for plate welds and TW for
tube welds.

The Stability component represents the psychophysical part of welder education and
consists of one module T Module 18.

Fermitic Steels:
Carbon and Low

WELDING TECHNIQUE &
TECHNOLOGY - TRAINING

st irans
1S0/TH 13608 - Grouss 36 7,9. 101

The described architecture contains curricula for qualification levels EQF2 and EQF3.

8

Figure 1 Curriculum architecture
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The qualification level EQF2 (Arc welder 2) is made up of: theoretical modules 1-6,
practical modules 8-17 individually with submodules FW and PW and psychophysical
module 18.

The qualification level EQF3 (Arc welder 3) is made up of: theoretical modules 19-23,
practical modules 8-17 individually with submodule TW and psychophysical module
18. Entry condition for qualification level 3 is that the participant possesses a proof of
completed qualification level 2.

The aberrations from previously stated principles are in connection with the training
on aluminum that is completely assigned to level 3. The reason is specific nature of
wel ded joints execution, safety at wor k an
demands a higher | evel of participantods prev

The execution of welded joints on different types of materials anticipates basic
training on ferritic steels. Consequently, the theoretical and practical work on
stainless steels is preceded by the theoretical and practical work on ferritic steels.
The same is applied in training on aluminum.

The framework of vocational curricula for level 3 for all materials is shown in Figure 2.

111 135 & 138 136 131 141
MAGEMCAW
| —
L e S

Ferritic Steels:
Carbon and Low
J { Alioy steel

= 2
g3
£E
>
58
£3
Qo
35
3R

PRACTACAL PART - PP

Figure 2. Framework vocational curricula levels 3 for carbon all materials
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The participant, the VET institution or the employer can, according to the labour
market demands, for basic materials carbon and low-alloy, steels choose the
acquisition of qualification - Arc welder 3 for MMA, MAG, MCAW, FCAW and TIG
welding processes according to the following schemes:

Scheme 9:

Arc welder 37 welding process: MMA T 111 - Carbon and low-alloy steels:

Arc Welder 3 Carbon and lowalloy steels
1

Theoretical and psychophisical part Practical part

Scheme 10:

Arc welder 3 i welding process: MAG-135; MCAW-138 - Carbon and low-alloy
steels:

MAG135; MCAWL138 Arc Welder 3 Carbon and lowalloy steels

Theoretical and psychophisical part Practical part

Scheme 11;

Arc welder 37 welding process: FCAW-136 - Carbon and low-alloy steels:

FCAWL136 Arc Welder 3 Carbon and lowalloy steels

Theoretical anadsychophisical part Practical part

Scheme 12;

Arc welder 37 welding process: TIG-141 - Carbon and low-alloy steels:

TIG141 Arc Welder 3 Carbon and lowalloy steels

Theoretical and psychophisical part Practical part
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The participant, the VET institution or the employer can, according to the labour
market demands, for basic materials, stainless steels choose the acquisition of
gualification - Arc welder 3 for MMA, MAG, MCAW, FCAW and TIG welding
processes according to the following schemes:

Scheme 13:

Arc welder 37 welding process: MMA T 111 - Stainless steels:

MMA-111 Arc Welder 3 Stainless steels

Theoretical and psychophisical part Practical part

Scheme 14:

Arc welder 37 welding process: MAG-135; MCAW-138 - Stainless steels

MAG135; MCAWL138 Arc Welder 3 Stainless steels

Theoretical and psychophisical part Practical part

Scheme 15;

Arc welder 37 welding process: FCAW-136 - Stainless steels:

FCAW136 Arc Welder 3 Stainless steels

Theoretical and psychophisical part Practical part

Scheme 16:

Arc welder 37 welding process: TIG-141 - Stainless steels:

TIG141 Arc Welder 3 Stainless steels

Theoretical and psychophisical part Practical part

11
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The participant, the VET institution or the employer can, according to the labour
market demands, for basic materials aluminum and aluminum alloys choose the
acquisition of qualification - Arc welder 3 for MIG and TIG welding processes
according to the following schemes:

Scheme 17;

Arc welder 37 welding process: MIG-131 7 Aluminum and Aluminum alloys:

MIG131 Arc Welder 3 Aluminum and Aluminumalloys |
LTt L et s

Theoretical and psychophisical part Practical part

Scheme 18:

Arc welder 37 welding process: TIG-1411 Aluminum and Aluminum alloys:

TIG141 Arc Welder 3 Aluminum and Aluminum alloys |
n “ 7
-

Theoretical and psychophisical part Practicabpart

12
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2.2. Program of instruction

Program of instruction consists of theoretical vocational modules that are the same
for all individual vocational curricula and individual practical vocational modules that
finalize the vocational curriculum by welding process and welded material.

All the modules contain the minimum of necessary competences for acquisition of
title Arc Welder 2 and do not exclude adding of content according to labour market

demands.

13
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2.2.1. Theoretical vocational modules

Name of the module

WELDABILITY: CR-MO STEEL, NICKEL STEEL, OTHER STAINLESS STEELS,

CAST IRONS (ISO/TR 15608 i GROUP 5, 6, 7, 9, 10)

List of vocational units of
learning outcomes from
the qualification standard

1. Introduction to steel

2.  Weldability of steels

3. Materials: Cr-Mo steel, nickel steel, other stainless steels, cast irons (ISO/TR
156081 group 5, 6,7, 9, 10)

How to learn and work with this module:

Module objective

1. Summarise the basis of welding steel
2. Summarise the specific effects of welding heat on steel.
3. Outline the most important materials and their behaviour.

Module description

During realization of this module, the participant will get familiar with Cr-Mo steel,
nickel steel, other stainless steels, cast irons (ISO/TR 15608 i group 5, 6, 7, 9, and
10) and their weldability.

Linked to the guidelines

IAB-089r5-14-Part I-February-2014

Subject

Learning outcomes the
participant will acquire
through this subject

INTRODUCTION TO STEEL

1. Outline the essentials of weldability of each group, heat input, preheating,
post weld treatment.

2. Compare applicable welding processes.

3. Describe the correct handling of appropriate consumables in workshop

4. ldentify the imperfections characteristic and explain how to avoid them.

5. Outline typical problems when welding each family of alloys.

Elaboration

Steels and cast iron

Making of steel

Nature of non-alloy steels
Effects of welding on steel
Adding elements to create alloys
Basis of ISO (TR) 15608

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam.

14
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Name of the module

FABRICATION OF WELDED STRUCTURES (WELDING SEQUENCE)

List of vocational units of
learning outcomes from
the qualification standard

1. Fabrication of welded structures (welding sequence)

How to learn and work with this module:

Module objective

Explain fabrication of welded structures (welding sequence)

Module description

During realization of this module the participant will get familiar with
fabrication of welded structures (welding sequence)

Linked to the guidelines

IAB-089r5-14-Part I-February-2014

Subject

Learning outcomes the
participant will acquire
through this subject

INTRODUCTION TO STEEL

1. Outline the appropriate welding sequence to avoid distortion.

2. Explain the importance of assembly and previous deformation to avoid
distortion.

3. Identify the clamping tools to manipulate the structure.

4. Interpret technical documents such as specifications for fabrication.

Elaboration

Fabrication of welded
structures

Welding sequence to avoid distortion.

Importance of assembly and previous deformation to avoid distortion.
Clamping tools

Technical documents

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam.




\‘I”g,g
@ WELDCHANCE

Name of the module

List of vocational units of
learning outcomes from
the qualification standard
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FLAME AND MECHANICAL STRAIGHTENING

1. Flame and mechanical straightening

How to learn and work with this module:

Module objective

Explain flame and mechanical straightening

Module description

During realization of this module the participant will get familiar with flame
and mechanical straightening

Linked to the guidelines

IAB-089r5-14-Part I-February-2014

Subject

Learning outcomes the
participant will acquire
through this subject

INTRODUCTION TO STEEL

1. Explain the principles of flame and mechanical straightening

2. Identify equipment for flame and mechanical straightening

3. Compare flame and mechanical straightening of different materials

4. Define heating techniques.

5. Qutline the health and safety risks regarding flame and mechanical straightening.

Elaboration

Flame and mechanical
straightening

Principles of flame and mechanical straightening

Equipment for flame and mechanical straightening

The difference between flame and mechanical straightening of different materials
Heating techniques.

Health and safety risks regarding flame and mechanical straightening.

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam.
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List of vocational units of
learning outcomes from
the qualification standard

Erasmus + KA2 - Partnership
Project 2016-1-HR01-KA202-022187

“ Erasmus+

REPAIRING OF WELDS

1. Repairing of welds

How to learn and work with this module:

Module objective

Explain repair welds

Module description

During realization of this module the participant will get familiar with repair
welds

Linked to the guidelines

IAB-089r5-14-Part |-February-2014

Subject

Learning outcomes the
participant will acquire
through this subject

REPAIRING OF WELDS

1. Outline the problems of making repair welds

2. Recognize possible hazards likely to occur in making repair welds particularly for in-
service repair

3. Demonstrate use of comprehensive procedures to be applied to weld repairs

Elaboration

Repairing of welds

Problems of making repair welds

Hazards likely to occur in making repair welds

Hazards likely to occur in making repair welds for in-service repair
Procedures to be applied to weld repairs

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam.
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Name of the module

INTRODUCTION TO MECHANIZED, AUTOMATIC AND ROBOTIC WELDING

List of vocational units of
learning outcomes from
the qualification standard

1. Introduction to mechanized, automatic and robotic welding

How to learn and work with this module:

Module objective

Explain the difference between mechanized, automatic and robotic welding

Module description

During realization of this module the participant will get familiar with
differences between mechanized, automatic and robotic welding

Linked to the guidelines

IAB-089r5-14-Part |-February-2014

Subject

Learning outcomes the
participant will acquire
through this subject

INTRODUCTION TO MECHANIZED, AUTOMATIC AND ROBOTIC WELDING

1. Explain the difference between mechanized, automatic and robotic welding

2. Recognize the differences in joint preparation between manual and mechanized,
automatic and robotic welding.

3. Outline the advantages of mechanized, automatic and robotic welding.

Elaboration

Introduction to
mechanized, automatic
and robotic welding

Difference between mechanized, automatic and robotic welding

Differences in joint preparation between manual and mechanized, automatic and
robotic welding.

Advantages of mechanized, automatic and robotic welding.

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam.

18
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the qualification standard
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PREPARATION FOR WELDING

Methods of preparation for welding

Welded joints in plates

Welded joints in pipes

4. Preparation of work place and operative work

1.
2.
3.

How to learn and work with this module:

Module objective

Know the available methods for joint preparation for welding.
Know the basics of welded joints and their terminology.
Know the different connections in pipe welding.

Prepare the work place

Prepare the operative work

agrwnE

Module description

During realization of this module, the participant will get familiar with joint preparation
and preparation of production process in welding.

Linked to the guidelines

IAB-089r5-14-Part |-February-2014

Subject

METHODS OF PREPARATION FOR WELDING

Learning outcomes the
participant will acquire
through this subject

1. Outline methods used for joint preparation and their specific application.

2. Explain essential parameters and results of thermal cutting (plasma and flame
cutting).

3. Select suitable cutting and gouging processes for the main types of steel.

Elaboration

Methods of preparation
for welding

Suitable cutting processes for different types of steel to achieve a suitable cutting
surface.

Flame cutting: principles and parameters, cutting blow pipes, cutting machines; quality
of cut surfaces (e.g. 1ISO 9013).

Arc gouging and gas gouging principles

Other cutting processes as: plasma, laser, mechanical cutting

Note

The teaching process is performed theoretically (exercise) 100% of time in order to
meet the performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods: verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam.
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Subject

Learning outcomes the
participant will acquire
through this subject

WELDED JOINTS IN PLATES

1. Identify different types of welds and joints (butt weld, fillet weld, butt joint, T-joint, lap
joint and corner joint).

2. ldentify characteristics of welds such as throat thickness, leg length, penetration,
and number of runs.

3. Identify single- and multi-run welds, excess weld metal, weld profile.

4. Name different types of joint preparations and their main dimensions.

Elaboration

Welded joints in plates

Types of welds: butt and fillet

Types of joints: butt, ATo, |l ap and cor
Characteristics of fillet welds; leg length, throat thickness, penetration, number of runs,
surface finish

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
Examples

Note The teaching process is performed theoretically (exercise) 100% of time in order to
meet the performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam.

Subject

Learning outcomes the
participant will acquire
through this subject

WELDED JOINTS IN PIPES

1. Identify the following joint preparations: I-, V-, X-, and U- preparations.
2. ldentify and draft tube to plate welds, branch connections.
3. Describe the different methods for joint preparation of pipes.

Elaboration

Welded joints in pipes

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

Branch connections (set-on, set-in and set-through)

Adaptation of joint preparation methods for pipes

Note

The teaching process is performed theoretically (exercise) 100% of time in order to
meet the performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam.
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PREPARATION FOR WELDING WITH MMA PROCESS

1. Prepare the work place
2. Prepare the operative work for welding with MMA process

Elaboration

Preparation for welding
with MMA process

Safety at work in the production plant.

Working environment for a safe and quality work using MMA process.

Choosing the tools, equipment, base, filler and auxiliary metals for welding based on
demands from technical and technological documentation.

Choosing the corresponding protective and work equipment and means for working in
a safe manner.

Identification of demands from technical and technological documentation for MMA
welding, especially the WPS.

Weld preparation and cleaning of the welding surface.

Preparation of equipment for pre-heating if necessary.

Setting the defined welding parameters on the welding machine.

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: training with feedback (training on VWTS i Virtual Welding Training
System) and guided training (training of real welding with trainer/instructor)

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam, making of test object.
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PREPARATION FOR WELDING WITH MIG / MAG PROCESS

1. Prepare the work place
2. Prepare the operative work for welding with MIG/MAG process

Elaboration

Preparation for welding
with MIG / MAG process

Safety at work in the production plant.

Working environment for a safe and quality work using MIG / MAG process.
Choosing the tools, equipment, base, filler and auxiliary metals for welding based on
demands from technical and technological documentation.

Choosing the corresponding protective and work equipment and means for working in
a safe manner.

Identification of demands from technical and technological documentation for MIG /
MAG welding, especially the WPS.

Weld preparation and cleaning of the welding surface.

Preparation of equipment for pre-heating if necessary.

Setting the defined welding parameters on the welding machine.

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: training with feedback (training on VWTS i Virtual Welding Training
System) and guided training (training of real welding with trainer/instructor)

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam, making of test object.
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PREPARATION FOR WELDING WITH TIG PROCESS

1. Prepare the work place
2. Prepare the operative work for welding with TIG process

Elaboration

Preparation for welding
with TIG process

Safety at work in the production plant.

Working environment for a safe and quality work using TIG process.

Choosing the tools, equipment, base, filler and auxiliary metals for welding based on
demands from technical and technological documentation.

Choosing the corresponding protective and work equipment and means for working in
a safe manner.

Identification of demands from technical and technological documentation for TIG
welding, especially the WPS.

Weld preparation and cleaning of the welding surface.

Preparation of equipment for pre-heating if necessary.

Setting the defined welding parameters on the welding machine.

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: training with feedback (training on VWTS i Virtual Welding Training
System) and guided training (training of real welding with trainer/instructor)

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam, making of test object.
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2.2.2. Practical vocational modules

Material
Ferritic Steels: Carbon and Low Alloy steel
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Name of the module

List of vocational units of
learning outcomes from
the qualification standard

Process

111

MMA Welding for Ferritic steels:
Carbon and Low Alloy steel

MMA welding (process 111) for carbon and low alloy steel; ferritic steels
PRACTICAL TRAINING

1. Introduction to MMA Welding of Ferritic Steels
2. Introduction to Tube Welds
3. Tube Welds

How to learn and work with this module:

Module objective

1. To obtain basic experience in using the machine and equipment for process 111
(MMA welding).

2. To obtain experience in process 111 (MMA welding) and to be able to produce
single sided butt welds in pipe in PA, PC, PH positions.

3. To obtain experience in process 111 (MMA welding) and to be able to produce
single sided butt welds in pipe in PH and H-L045 positions.

Module description

By mastering the content of this module, the participants will be able to execute joining
of steel materials using tube welds, MMA welding process (process 111) in different
welding positions, apply measures and personal protective means and safety at work
as well as do visual inspection of the welded joint.

Linked to the guidelines

IAB-089r5-14-Part |-February-2014

Learning outcomes the
participant will acquire
through this subject

1. Apply the instructions from WPS (joint preparation, welding sequence, pre-heating,
etc.).

2. Adjust the welding parameters according to the WPS.

3. Perform safe welding according to the WPS and using the necessary PICs.

4. Perform root face and gap preparation with grinding tools.

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

6. Maintain the welding equipment (welding torch, cables, etc.).

7. Select suitable tools, jigs and work place for ferritic steels.

8. Implement the appropriate necessities for the storage and the cleanliness of the
consumables.

Elaboration

Practical training |

Execution of weld according to WPS

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work type are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam, making of test object.
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Practical training i M 8.5

Subject

Introduction to Tube Welds

Learning outcomes the
participant will acquire
through this subject

1. Adjust the welding parameters according to the WPS.

2. Apply instructions from WPS (joint preparation, welding sequence, pre-heating, etc.)
3. Make tube welds in different types of joints in single and multi-run technique.
(according to the table below)

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

5. Perform preparation with grinding tools

6. Analyse mistakes done during welding.

7. Correct the mistakes (welding technique or imperfection).

8. Maintain the welding equipment (electrode holder, cables, etc...)

Elaboration

Practical training 5

Execution of tube weld according to table M 8.5.

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M8.5 | TW

Table 8.5 TW
8.5 TW Process 111
Recommended
material Welding
Type of weld thickness/ position Sketch REINEWS
diameter[mm]
1 Introduction
t571 10
2 Butt weld D 80 - 120 PA ss nb
t571 10
3 Butt weld D 80 - 120 PC ss nb
t571 10
4 Butt weld D 80 - 120 PH ss mb
t571 10 .
5 Butt weld D 80 - 120 PH full penetration

Welding and evaluation of test pieces, visual testing required for each run 8.5 TW

Recommended
Type of weld material . Standard/
; position class
thickness, [mm]

t57 10
1 Butt weld D 80 - 120 PH

SS ISO 5817 C
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Practical training i M 8.6

Subject Introduction to Tube Welds

1. Adjust the welding parameters according to the WPS.

2. Apply instructions from WPS (joint preparation, welding sequence, pre-heating, etc.)
3. Make tube welds in different types of joints in single and multi-run technique.
(according to the table below)

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

5. Perform preparation with grinding tools

6. Analyse mistakes done during welding.

7. Correct the mistakes (welding technique or imperfection).

8. Maintain the welding equipment (electrode holder, cables, etc...)

Learning outcomes the
participant will acquire
through this subject

Elaboration

Practical training 6 Execution of tube weld according to table M 8.6.

Note The teaching process is performed practically100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Methods and types of
work

Learning types

Elements and types of
testing and evaluation of | Elements: content application, technique application, execution of weld.
participants Types: making of test object.
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Table 8.6 TW

8.6 TW Process 111

Recommended
material Welding
e thickness/ position REMEE
diameter [mm]
1 Introduction
{57 10 Free choice of joint
2 Tube to plate PH preparation; full
D 80- 120 :
penetration
Branch connection t571 10 D = outside pipe
3 |buttweld (seton) | D 80-120 H-L045 diameter
d=branch=0,5tD
2
t5i 10 j
4 Butt weld D 80 - 120 H-L045 ’I ss nb
Tube to tube t571 10
5 flange D 80 - 120 H-L045

Welding and evaluation of test pieces, visual testing required for each run; visual testing of the root 8.6 TW

Recommended !
No. | Type of weld material Welding Sketch Remarks Standard/
i position class
thickness, [mm]
)
1 | Butt weld to1 10 H-L045 f ssmb | 1S05817C
80 DO 12

&
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EVALUATION LIST
Practical examination
M8

Welding process: MMA T 111

Material: Ferritic Steels: Carbon and Low Alloy steel and Stainless Steels
Austenitic

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

Test reports
Practical . Connection . EQF
o Joint Description .
examination IAB 089r5 Methods Evaluation level
criteria
. . E5 PH, D=80171 120mm, t=51 10mm, ss VT each run ISO5817/C
Grading during
education i VET T™W o o VT each run 3
and adult E6 HLO45, D=80 T 120mm, t=51 Including VT | 1SO 5817 /C
10mm, ss mb
of root
External PH, BW, D=801 120mm, t=8 i Test coupon
evaluation TW 12mm, ss mb or without root according to 1ISO 9606-1 3
examination 1ISO 9606-1
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Name of the module

List of vocational units of
learning outcomes from
the qualification standard

MAG Welding for Ferritic steels:

Process

135/138

Carbon and Low Alloy steel

MAG welding (Process 135 or 138) for carbon and low alloy steel;
ferritic steels
PRACTICAL TRAINING

1. Introduction to MAG (Process 135 or 138) Welding of Ferritic Steels
2. Introduction to Tube Welds
3. Tube Welds

How to learn and work with this module:

Module objective

1. To obtain basic experience in using the machine and equipment for process 135 or
138 (MAG welding).

2. To obtain experience in the MAG welding process (135 and 138) and to be able to
make single sided butt welds in pipe in PA, PC and PH positions.

3. To obtain experience in the MAG welding process (135 and 138) and to be able to
produce single sided butt welds in pipe in H-L045 position.

Module description

Performing weldments with the processes: MAG with solid wire and active gas or
mixtures; MAG with metal cored wire and active gas or mixtures on base material
belonging to material group 1,2,3,11 ISO/TR 15608 of the most available commercial
grade.

Linked to the guidelines

IAB-089r5-14-Part |-February-2014

Learning outcomes the
participant will acquire
through this subject

1. Apply the instructions from WPS (joint preparation, welding sequence, pre-heating,
etc.).

2. Adjust the welding parameters according to the WPS.

3. Perform safe welding according to the WPS and using the necessary PICs.

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

5. Maintain the welding equipment (welding torch, cables, etc.).

6. Select suitable tools, jigs and work place for ferritic steels

7. Implement the appropriate necessities for the storage and the cleanliness of the
consumables

Elaboration

Practical training |

Execution of weld according to WPS

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
forms

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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Ferritic Steels: Carbon and Low Alloy steel
Material group 1, 2, 3, 11 (ISO /TR 15608)

Practical training T M 10.5

‘ Subject

Learning outcomes the
participant will acquire
through this subject

Introduction to Tube Welds

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

2. Control the welding power source efficiently.

3. Make tube welds in different types of joints as specified in the table below 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

5. Analyse mistakes done during welding.

6. Correct the mistakes (welding technique or imperfection).

7. Maintain the welding equipment (welding torch, cables, etc...)

Elaboration

Practical training 5

Execution of tube weld according to table M 10.5

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M10.5 TW

Table 10.5 TW
10.5 TW Process 135, 138
Recommended
Type of weld ”?ate”a' Welq!ng Sketch RENEWS
thickness position
/diameter [mm]
1 Introduction
t>3
2 Butt weld DO 100 PA ss nb
t>3 .
3 Butt weld D 6 104 PH ss nb
t>3
4 Butt weld D O 10 PC ss nb
According to ISO 6947:2011, welding position PF for tubes has be changed to test position PH covering PE, PD and PA

Welding and evaluation of test pieces, only visual testing required 10.5 TW
Recommended

No. Type of weld material
thickness, [mm]

Wel_d!ng Sketch Remarks SIETEETRY
position class

t>3

1 Butt weld D 6 10 PC ss nb ISO 5817 C

2 Butt weld t>3 PH ssnb ISO 5817 C
D O 10
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Practical training T M 10.6

Subject

Learning outcomes the
participant will acquire
through this subject

|

Tube Welds

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

2. Control the welding power source efficiently.

3. Make tube welds in different types of joints as specified in the table below 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

5. Analyse mistakes done during welding.

6. Correct the mistakes (welding technique or imperfection).

7. Maintain the welding equipment (welding torch, cables, etc...)

Elaboration

Practical training 6

Execution of tube weld according to table M 10.6

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M10.6 TW

Table 10.6 TW

10.6 TW Process 135 and 138

Recommended
material Welding
Type of weld thickness/ position Sketch REMES
diameter [mm]

1 Introduction
9
(>3 /4
2 Butt weld D O 10 H-L045 ’)
Branch connection t>3 D= O.UtS'de pipe
3 | butt weld (set on) D O 40 H-L045 diameter
d=branch=05tD
Welding and evaluation of test pieces, visual testing required for each run 10.6 TW
Recommended 3
No. Type of weld material Wel_d!ng Sketch REINES SRR
. position class
thickness, [mm]
)
t>3 j Process
1 Butt weld D O 10! H-L045 138 ss nb ISO 5817 C

4
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EVALUATION LIST
Practical examination

Welding process: MAG T 135 and MCAW i 138

Material: Ferritic Steels: Carbon and Low Alloy steel and Stainless Steels
Austenitic

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

PH, D=1007 150mm, t=57 10mm,

ss nb VT each run 1ISO5817/C

VT each run
Including VT of 1ISO5817/C
root

HLO045, D=100 7 150mm, t=57
10mm, ss nb
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Name of the module

MAG welding (Process 136) for carbon and low alloy steel;
ferritic steels
PRACTICAL TRAINING

List of vocational units of
learning outcomes from
the qualification standard

1. Introduction to MAG (Process 136) Welding of Ferritic Steels
2. Introduction to Tube Welds
3. Tube Welds

How to learn and work with this module:

Module objective

1. To obtain basic experience in using the machine and equipment for process 136
(MAG welding).

2. To obtain experience in the MAG welding process (136) and to be able to make
single sided butt welds in pipe in PA, PC and PH positions.

3. To obtain experience in the MAG welding process (136) and to be able to produce
single sided butt welds in pipe in H-L045 position.

Module description

Performing welds with the processes: MAG with solid wire and active gas or mixtures;
MAG with metal cored wire and active gas or mixtures on base material belonging to
material group 1,2,3,11 ISO/TR 15608 of the most available commercial grade.

Linked to the guidelines

IAB-089r5-14-Part |-February-2014

Subject Introduction to MAG (Process 136) Welding of Ferritic Steels

Learning outcomes the
participant will acquire
through this subject

1. Apply the instructions from WPS (joint preparation, welding sequence, pre-heating,
etc.).

2. Adjust the welding parameters according to the WPS.

3. Perform safe welding according to the WPS and using the necessary PICs.

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

5. Maintain the welding equipment (welding torch, cables, etc.).

6. Select suitable tools, jigs and work place for ferritic steels

7. Implement the appropriate necessities for the storage and the cleanliness of the
consumables

Elaboration

Practical training |

Execution of weld according to WPS

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
forms

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam, making of test object.
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Ferritic Steels: Carbon and Low Alloy steel
Material group 1, 2, 3, 11 (ISO /TR 15608)

Practical training T M 13.5

‘ Subject

Learning outcomes the
participant will acquire
through this subject

|

Introduction to Tube Welds

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

2. Control the welding power source efficiently.

3. Make tube welds in different types of joints as specified in the table below 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

5. Analyse mistakes done during welding.

6. Correct the mistakes (welding technique or imperfection).

7. Maintain the welding equipment (welding torch, cables, etc...)

Elaboration

Practical training 5

Execution of tube weld according to table M 13.5

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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Table 13.5 TW

13.5 TW Process 136

Recommended
Type of weld ”?ate”a' Welq!ng Sketch RENEWS
thickness position
/diameter [mm]
1 Introduction
t>3
2 Butt weld D O 10 PA ss nb
t>3 "
3 Butt weld D 6 104 PH ss nb
t>3
4 Butt weld D O 10 PC ss nb
According to ISO 6947:2011, welding position PF for tubes has be changed to test position PH covering PE, PD and PA

Welding and evaluation of test pieces, only visual testing required 13.5 TW
Recommended

No. Type of weld material
thickness, [mm]

Wel_d!ng Sketch Remarks SIETEETRY
position class

t>3

1 Butt weld D 6 10 PC ss nb ISO 5817 C

2 Butt weld t>3 PH ssnb ISO 5817 C
D O 10
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Practical training T M 13.6

Subject

Learning outcomes the
participant will acquire
through this subject

|

Tube Welds

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

2. Control the welding power source efficiently.

3. Make tube welds in different types of joints as specified in the table below 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

5. Analyse mistakes done during welding.

6. Correct the mistakes (welding technique or imperfection).

7. Maintain the welding equipment (welding torch, cables, etc...)

Elaboration

Practical training 6

Execution of tube weld according to table M 13.6

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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Table 13.6 TW

13.6 TW Process 136

Recommended
material Welding
Type of weld thickness/ position Sketch REMES
diameter [mm]

1 Introduction
)
4
2 Butt weld D O 10 H-L045 l’
Branch connection t>3 D = outside pipe
3 | butt weld (set on) D 6 aqg| HLO4 diameter
d=branch=05tD
Welding and evaluation of test pieces, visual testing required for each run 13.6 TW
Recommended .
No. Type of weld material V\ge;:jt:gg Sketch Remarks Sti?:sa}srd/
thickness, [mm] P
b
t>3 j Process
1. Butt weld D & 10 H-L045 138 ss nb ISO 5817 C

4
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EVALUATION LIST
Practical examination
Welding process: FCAW i 136
Material: Ferritic Steels: Carbon and Low Alloy steel and Stainless Steels

Austenitic
:1,2,3,8,10and 11 1ISO /TR 15608

M13

Material group

PH, D=1001 150mm, t=57
10mm, ss mb or without root VT each run ISO5817/C
evaluation

HL045, D=1001 150mm, t=51

10mm, ss mb or without root VT each run ISO5817/C

evaluation
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TIG Welding for Ferritic steels:
Carbon and Low Alloy steel

TIG welding (Process 141) for carbon and low alloy steel;
ferritic steels
PRACTICAL TRAINING

1. Introduction to TIG (Process 141) Welding of Ferritic Steels
2. Introduction to Tube Welds
3. Tube Welds

How to learn and work with this module:

Module objective

1. To obtain basic experience in using the machine and equipment for process 141
(TIG welding).

2. To obtain experience in process 141 (TIG-welding) and to be able to produce single
sided butt welds in pipe in PA, PC, PH and H-L045 positions using relatively thick
materials.

3. To obtain experience in process 141 (TIG-welding) and to be able to produce single
sided butt welds in pipe in PA, PC, PH and H-L045 positions using relatively thin
materials.

Module description

By mastering the content of this module, the participants will be able to execute joining
of steel materials using tube welds, TIG welding process (process 141) in different
welding positions, apply measures and personal protective means and safety at work
as well as do visual inspection of the welded joint.

Linked to the guidelines

IAB-089r5-14-Part I-February-2014

Subject

Introduction to TIG (Process 141) Welding of Ferritic Steels

Learning outcomes the
participant will acquire
through this subject

1. Apply the instructions from WPS (joint preparation, welding sequence, pre-heating,
etc.).

2. Adjust the welding parameters according to the WPS.

3. Perform safe welding according to the WPS and using the necessary PICs.

4. Perform root face and gap preparation with grinding tools.

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

6. Maintain the welding equipment (welding torch, cables, etc.).

7. Select suitable tools, jigs and work place for ferritic steels.

8. Implement the appropriate necessities for the storage and the cleanliness of the
consumables.

Elaboration

Practical training |

Execution of weld according to WPS

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam, making of test object.
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el

Ferritic Steels: Carbon and Low Alloy steel
Material group 1, 2, 3, 11 (ISO /TR 15608)

Practical training T M 15.5

‘ Subject

Learning outcomes the
participant will acquire
through this subject

Introduction to Tube Welds

1. According to the WPS adjust the welding parameters

2. ldentify the most common application of each type of current, polarity and electrode
3. Make tube welds in different types of joints in single and multi-run technique.
(According to table below)

4. Read WPS and follow the instructions in it (joint preparation, welding sequence, pre-
heating, etc.)

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

6. Able to maintenance the welding equipment (welding torch, cables, etc...)

7. Perform root face and gap preparation with grinding tools.

8. Recognize and solve the mistakes done when he or she welds.

Elaboration

Practical training 5

Execution of tube weld according to table M 15.5

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M155 TW

Table 15.5 TW

15.5 TW Process 141

Recommended
Type of weld ”?ate”a' Welq!ng Sketch RENEWS
thickness position
/diameter [mm]
1 Introduction
t>1
2 Butt weld 40 O D PA ss nb
t>1
3 Butt weld 40 O D PC ss nb
t>1 .
4 Butt weld 40 O D PH ss nb
According to ISO 6947:2011, welding position PF for tubes has be changed to test position PH covering PE, PD and PA

Welding and evaluation of test pieces, only visual testing required 15.5 TW
Recommended

No. Type of weld material
thickness, [mm]

Wel_d!ng Sketch Remarks SIETEETRY
position class

t2-4
1. Butt weld 40 O D PH ss nb ISO 5817 C
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Practical training T M 15.6

‘ Subject

Learning outcomes the
participant will acquire
through this subject

Tube Welds

1. According to the WPS adjust the welding parameters

2. ldentify the most common application of each type of current, polarity and electrode
3. Make tube welds in different types of joints in single and multi-run technique.
(According to table below)

4. Read WPS and follow the instructions in it (joint preparation, welding sequence, pre-
heating, etc.)

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

6. Able to maintenance the welding equipment (welding torch, cables, etc...)

7. Perform root face and gap preparation with grinding tools.

8. Recognize and solve the mistakes done when he or she welds.

Elaboration

Practical training 6

Execution of tube weld according to table M 15.6

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M15.6 TW

Table 15.6 TW

15.6 TW Process 141

Recommended o
material €lding
el thickness /diameter position ST REIENS
1 Introduction
t>1
2 Butt weld 40 O D PA ss nb
t>1
3 Butt weld 40 O D PC ss nb
t>1
4 Butt weld 40 O D PH ss nb
t>1
5 Butt weld 40 O D H-L045 s nb
Branch connection t>1 ) D = pipe
6 | butt weld (set on) 40 O D H-L045 D = branch =0,5D

Welding and evaluation of test pieces, only visual testing required 15.6 TW
Recommended

Type of weld material
thickness, [mm]

Welq!ng Sketch REINES SRRl
position class

t2-4
1 Butt weld 40 O D

H-L045 ssnb ISO 5817 C
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. EVALUATION LIST
Practical examination

Welding process: TIG T 141

Material: Ferritic Steels: Carbon and Low Alloy steel and Stainless Steels
Austenitic

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

PE, t=2 7 4mm, ss nb ISO5817/C

Grading during
educationi VET PH, D=407 80mm, t=27 4mm, ss nb 1SO5817/C
and adult

HLO045, D=401 80mm, t=21 4mm,

1ISO 5817 /C
ss nb
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2.2.3. Practical vocational modules
Material

Stainless steel.
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Name of the module

List of vocational units of
learning outcomes from
the qualification standard

Process

MMA Welding for Stainless steels 111

MMA welding (process 111) for stainless steels
PRACTICAL TRAINING

1. Introduction to MMA Welding of Stainless Steels
2. Introduction to Tube Welds
3. Tube Welds

How to learn and work with this module:

Module objective

1. To obtain basic experience in using the machine and equipment for process 111
(MMA welding).

2. To obtain experience in process 111 (MMA welding) and to be able to produce
single sided butt welds in pipe in PA, PC, PH positions.

3. To obtain experience in process 111 (MMA welding) and to be able to produce
single sided butt welds in pipe in PH and H-L045 positions.

Module description

By mastering the content of this module, the participants will be able to execute joining
of steel materials using tube welds, MMA welding process (process 111) in different
welding positions, apply measures and personal protective means and safety at work
as well as do visual inspection of the welded joint.

Linked to the guidelines

IAB-089r5-14-Part |-February-2014

Learning outcomes the
participant will acquire
through this subject

1. Apply the instructions from WPS (joint preparation, welding sequence, pre-heating,
etc.).

2. Adjust the welding parameters according to the WPS.

3. Perform safe welding according to the WPS and using the necessary PICs.

4. Perform root face and gap preparation with grinding tools.

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

6. Maintain the welding equipment (electrode holder, cables, etc.).

7. Select suitable tools, jigs and work place for stainless steels.

8. Implement the appropriate necessities for the storage and the cleanliness of the
consumables.

Elaboration

Practical training |

Execution of weld according to WPS

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work type are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam, making of test object.
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Stainless Steels
Material group 8, 10 (ISO /TR 15608)

Practical training i M 9.5

Subject

Learning outcomes the
participant will acquire
through this subject

n to Tube Welds

1. Adjust the welding parameters according to the WPS.
2. Apply instructions from WPS (joint preparation, welding sequence, pre-heating, etc.)
3. Make fillet welds in different types of joints in single and multi-run technique.
(according to the table below)

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

5. Perform preparation with grinding tools

6. Analyse mistakes done during welding.

7. Correct the mistakes (welding technique or imperfection).

8. Maintain the welding equipment (electrode holder, cables, etc...)

Elaboration

Practical training 5

Execution of tube weld according to table M 9.5.

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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Table 9.5 TW
9.5 TW Process 111
Recommended
material Welding
Type of weld thickness/ position Sketch EEINMEWS
diameter [mm]
1 Introduction
t57 10
2 Butt weld D 80 - 120 PA ss nb
t571 10
3 Butt weld D 80 - 120 PC ss nb
t571 10
4 Butt weld D 80 - 120 PH ss mb
t57 10 _
5 Butt weld D 80 - 120 PH full penetration

Welding and evaluation of test pieces, visual testing required for each run 9.5 TW

Recommended
Type of weld material
thickness, [mm]

Wel_d!ng Sketch Remarks SIETEETRY
position class

1 Butt weld t51 10 PH

D 80-120 SS ISO 5817 C
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Practical training i M 9.6

Subject Introduction to Tube Welds

1. Adjust the welding parameters according to the WPS.

2. Apply instructions from WPS (joint preparation, welding sequence, pre-heating, etc.)
3. Make fillet welds in different types of joints in single and multi-run technique.
(according to the table below)

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

5. Perform preparation with grinding tools

6. Analyse mistakes done during welding.

7. Correct the mistakes (welding technique or imperfection).

8. Maintain the welding equipment (electrode holder, cables, etc...)

Learning outcomes the
participant will acquire
through this subject

Elaboration
Practical training 6 Execution of tube weld according to table M 9.6.
Note The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.
Other
Methods: Integrated interactive training:
Virtual Welding Training System (VWTS): up to 40%
Training on the welding machine: minimum 60%.
Methods and types of Type of work: individual work.
work Remark: methods and types of work are determined for each class by the

teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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Table 9.6 TW
9.6 TW Process 111
Recommended
material Welding
P e B thickness/ position REMENS
diameter [mm]
1 Introduction
{57 10 Free choice of joint
2 Tube to plate PH preparation; full
D 80- 120 )
penetration
Branch connection t57 10 D = outside pipe
3 | butt weld (set on) D 80-120 H-L045 diameter
d=branch=05tD
)
t571 10 j
4 Butt weld D 80 - 120 H-L045 ’i ss nb
Tube to tube t571 10
5 flange D 80 - 120 H-L045

Welding and evaluation of test pieces, visual testing required for each run; visual testing of the root 9.6 TW

Recommended :
No. Type of weld material Welding Sketch Remarks Standard/
; position -
thickness, [mm]
)
1 Butt weld t51 10 H-L045 V. ssmb | 1s05817¢C
D 80 - 120

\
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EVALUATION LIST
M8 Practical examination

Welding process: MMA T 111
Material: Ferritic Steels: Carbon and Low Alloy steel and Stainless Steels
Austenitic
Material group: 1, 2, 3, 8, 10 and 11 ISO /TR 15608

Ferritic + Filler material FM1

PH, D=807 120mm, t=57 10mm,
Grading during SS
education i VT each run

VT each run 1ISO5817/C

HLO045, D=80 1 120mm, t=51

VET and adult 10mm., ss mb

Including VT 1ISO5817/C
of root
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Name of the module

List of vocational units of
learning outcomes from
the qualification standard

Process

135/138

MAG Welding for Stainless steels

MAG welding (Process 135 or 138) for stainless steels
PRACTICAL TRAINING

1. Introduction to MAG (Process 135 or 138) Welding of Stainless Steels
2. Introduction to Tube Welds
3. Tube Welds

How to learn and work with this module:

Module objective

1. To obtain basic experience in using the machine and equipment for process 135 or
138 (MAG welding).

2. To obtain experience in the MAG welding process (135 and 138) and to be able to
make single sided butt welds in pipe in PA, PC and PH positions.

3. To obtain experience in the MAG welding process (135 and 138) and to be able to
produce single sided butt welds in pipe in H-L045 position.

Module description

Performing welds with the processes: MAG with solid wire and active gas or mixtures;
MAG with metal cored wire and active gas or mixtures on base material belonging to
material group 8, 10 ISO/TR 15608 of the most available commercial grade.

Linked to the guidelines

IAB-089r5-14-Part |I-February-2014

Subject Introduction to MAG (Process 135 or 138) Welding of Stainless Steels

Learning outcomes the
participant will acquire
through this subject

1. Apply the instructions from WPS (joint preparation, welding sequence, pre-heating,
etc.).

2. Adjust the welding parameters according to the WPS.

3. Perform safe welding according to the WPS and using the necessary PICs.

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

5. Maintain the welding equipment (welding torch, cables, etc.).

6. Select suitable tools, jigs and work place for stainless steels

7. Implement the appropriate necessities for the storage and the cleanliness of the
consumables.

Elaboration

Practical training |

Execution of weld according to WPS

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam, making of test object.
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Stainless Steels
Material group 8, 10 (ISO /TR 15608)

Practical training 1 M (10+11).5

‘ Subject

Learning outcomes the
participant will acquire
through this subject

|

Introduction to Tube Welds

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

2. Control the welding power source efficiently.

3. Make fillet welds in different types of joints as specified in the table below 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

5. Analyse mistakes done during welding.

6. Correct the mistakes (welding technique or imperfection).

7. Maintain the welding equipment (welding torch, cables, etc...)

Elaboration

Practical training 5

Execution of tube weld according to table M (10+11).5

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M (10+11).5 TW

Table (10+11).5 TW

(10+11).5 TW Process 135, 138

Recommended
Type of weld ”?ate”a' Welq!ng Sketch RENEWS
thickness position
/diameter [mm]
1 Introduction
t>3
2 Butt weld D O 10 PA ss nb
t>3 .
3 Butt weld D 6 104 PH ss nb
t>3
4 Butt weld D O 10 PC ss nb
According to ISO 6947:2011, welding position PF for tubes has be changed to test position PH covering PE, PD and PA

Welding and evaluation of test pieces, only visual testing required (10+11).5 TW

Recommended
No. Type of weld material
thickness, [mm]

Wel_d!ng Sketch Remarks SIETEETRY
position class

t>3
1. Butt weld D 6 10 PC ss nb ISO 5817 C
2 Butt weld t> 3 PH* ss nb 1ISO 5817 C
) D O 10
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Practical training 1 M (10+11).6

Subject

Learning outcomes the
participant will acquire
through this subject

|

Tube Welds

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

2. Control the welding power source efficiently.

3. Make fillet welds in different types of joints as specified in the table below 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

5. Analyse mistakes done during welding.

6. Correct the mistakes (welding technique or imperfection).

7. Maintain the welding equipment (welding torch, cables, etc...)

Elaboration

Practical training 6

Execution of tube weld according to table M (10+11).6

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M (10+11).6 TW

Table (10+11).6

(10+11).6 TW Process 135 and 138

Recommended
material Welding
Type of weld thickness/ position Sketch REMES
diameter [mm]

1 Introduction
)
4
2 Butt weld D O 10 H-L045 &y
Branch connection t>3 D = outside pipe
3 | butt weld (set on) D 6 aqg| HLO4 diameter
d=branch=05tD
Welding and evaluation of test pieces, visual testing required for each run (10+11).6 TW
Recommended .
No. Type of weld material V\ge;:jt:gg Sketch Remarks Stirgﬂsa}srd/
thickness, [mm] P
b
t>3 f Process
1 Butt weld D & 10 H-L045 138 ss nb ISO 5817 C

4
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EVALUATION LIST
M10 Practical examination

Welding process: MAG T 135 and MCAW i 138
Material: Ferritic Steels: Carbon and Low Alloy steel and Stainless Steels
Austenitic
Material group: 1, 2, 3, 8, 10 and 11 ISO /TR 15608

PH, D=100 71 150mm, t=571 10mm, ss

nb VT each run 1SO5817/C

VT each run
Including VT 1ISO5817/C
of root

HLO045, D=1007 150mm, t=57 10mm,
ss nb
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Name of the module

MAG welding (Process 136) for carbon and low alloy steel;
ferritic steels
PRACTICAL TRAINING

List of vocational units of
learning outcomes from
the qualification standard

1. Introduction to MAG (Process 136) Welding of Ferritic Steels
2. Introduction to Tube Welds
3. Tube Welds

How to learn and work with this module:

Module objective

1. To obtain basic experience in using the machine and equipment for process 136
(MAG welding).

2. To obtain experience in the MAG welding process (136) and to be able to make
single sided butt welds in pipe in PA, PC and PH positions.

3. To obtain experience in the MAG welding process (136) and to be able to produce
single sided butt welds in pipe in H-L045 position.

Module description

Get to know the basics of the FCAW process: equipment, basic functions, types of
torches, types of welding generators, main metal transfer modes, type of shielding
gases, common defects, weldable materials

Linked to the guidelines

IAB-089r5-14-Part |-February-2014

‘ Subject

Learning outcomes the
participant will acquire
through this subject

Introduction to MAG (Process 136) Welding of Stainless steels

1. Apply the instructions from WPS (joint preparation, welding sequence, pre-heating,
etc.).

2. Adjust the welding parameters according to the WPS.

3. Perform safe welding according to the WPS and using the necessary PICs.

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

5. Maintain the welding equipment (welding torch, cables, etc.).

6. Select suitable tools, jigs and work place for stainless steels

7. Implement the appropriate necessities for the storage and the cleanliness of the
consumables.

Elaboration

Practical training |

Execution of welds according to WPS

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam, making of test object.
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Stainless Steels
Material group 8, 10 (ISO /TR 15608)

Practical training 1 M 14.5

Subject

Learning outcomes the
participant will acquire
through this subject

duction to Tube Welds

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

2. Control the welding power source efficiently.

3. Make fillet welds in different types of joints as specified in the table below 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

5. Analyse mistakes done during welding.

6. Correct the mistakes (welding technique or imperfection).

7. Maintain the welding equipment (welding torch, cables, etc...)

Elaboration

Practical training 5

Execution of fillet weld according to table M 14.5

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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Table M14.5 TW

14.5 TW Process 136

Recommended
Type of weld ”?ate”a' Welq!ng Sketch RENEWS
thickness position
/diameter [mm]
1 Introduction
t>3
2 Butt weld D O 10 PA ss nb
t>3 .
3 Butt weld D 6 104 PH ss nb
t>3
4 Butt weld D O 10 PC ss nb
According to ISO 6947:2011, welding position PF for tubes has be changed to test position PH covering PE, PD and PA

Welding and evaluation of test pieces, only visual testing required 14.5 TW
Recommended

No. Type of weld material
thickness, [mm]

Wel_d!ng Sketch Remarks SIETEETRY
position class

t>3
1. Butt weld D 6 10 PC ss nb ISO 5817 C
2 Butt weld t> 3 PH* ss nb 1ISO 5817 C
) D O 10
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Practical training 1 M 14.6

Subject

Learning outcomes the
participant will acquire
through this subject

|

Introduction to Tube Welds

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

2. Control the welding power source efficiently.

3. Make fillet welds in different types of joints as specified in the table below 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

5. Analyse mistakes done during welding.

6. Correct the mistakes (welding technique or imperfection).

7. Maintain the welding equipment (welding torch, cables, etc...)

Elaboration

Practical training 6

Execution of fillet weld according to table M 14.6

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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Table M14.6 TW

14.6 TW Process 136

Recommended
material Welding
Type of weld thickness/ position Sketch REMES
diameter [mm]

1 Introduction
)
4
2 Butt weld D O 10 H-L045 f
Branch connection t>3 D = outside pipe
3 | butt weld (set on) D 6 aqg| HLO4 diameter
d=branch=05tD
Welding and evaluation of test pieces, visual testing required for each run 14.6 TW
Recommended .
No. Type of weld material V\ge;:jt:gg Sketch Remarks Sti?:sa}srd/
thickness, [mm] P
b
t>3 j Process
1 Butt weld D & 10 H-L045 138 ss nb ISO 5817 C

4
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EVALUATION LIST
M14 Practical examination
Welding process: FCAW 1 136
Material: Ferritic Steels: Carbon and Low Alloy steel and Stainless Steels
Austenitic
Material group: 1, 2, 3,8, 10 and 11 ISO /TR 15608

PH, D=10071 150mm, t=571 10mm, ss VT each run ISO 5817 / C

mb or without root evaluation

HLO45, D=1001 150mm, t=51 10mm, | VT each run

ss mb or without root evaluation ISO 5817/ C
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learning outcomes from
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TIG Welding for Stainless steels

TIG welding (Process 141) for stainless steels
PRACTICAL TRAINING

1. Introduction to TIG (Process 141) Welding of Stainless Steels
2. Introduction to Tube Welds
3. Tube Welds

How to learn and work with this module:

Module objective

1. To obtain basic experience in using the machine and equipment for process 141
(TIG welding).

2. To obtain experience in process 141 (TIG-welding) and to be able to produce single
sided butt welds in pipe in PA, PC, PH and H-L045 positions using relatively thick
materials.

3. To obtain experience in process 141 (TIG-welding) and to be able to produce single
sided butt welds in pipe in PA, PC, PH and H-L045 positions using relatively thin
materials.

Module description

By mastering the content of this module, the participants will be able to execute joining
of steel materials using tube welds, TIG welding process (process 141) in different
welding positions, apply measures and personal protective means and safety at work
as well as do visual inspection of the welded joint.

Linked to the guidelines

IAB-089r5-14-Part |-February-2014

Subject ‘

Learning outcomes the
participant will acquire
through this subject

Introduction to TIG (Process 141) Welding of Stainless Steels

1. Apply the instructions from WPS (joint preparation, welding sequence, pre-heating,
etc.).

2. Adjust the welding parameters according to the WPS.

3. Perform safe welding according to the WPS and using the necessary PICs.

4. Perform root face and gap preparation with grinding tools.

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

6. Maintain the welding equipment (welding torch, cables, etc.).

7. Select suitable tools, jigs and work place for stainless steels.

8. Implement the appropriate necessities for the storage and the cleanliness of the
consumables.

Elaboration

Practical training |

Execution of weld according to WPS

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam, making of test object.
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Stainless Steels
. Material group 8, 10 (ISO /TR 15608)

Practical training i M 16.5

‘ Subject ‘ Introduction to Tube Welds

1. According to the WPS adjust the welding parameters

2. ldentify the most common application of each type of current, polarity and electrode
3. Make tube welds in different types of joints in single and multi-run technique.
(According to table below)

Learning outcomes the 4. Read WPS and follow the instructions in it (joint preparation, welding sequence, pre-
participant will acquire heating, etc.)
through this subject 5. Visually inspect his/her own work and take appropriate action resulting from that

inspection and deal with problems within his/her control

6. Able to maintenance the welding equipment (welding torch, cables, etc...)
7. Perform root face and gap preparation with grinding tools.

8. Recognize and solve the mistakes done when he or she welds.

Elaboration

Practical training 5 Execution of tube weld according to table M 16.5

Note The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Methods and types of
work

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M16.5 TW

Table 16.5 TW

16.5 TW Process 141

Recommended
material Welding
Type of weld thickness/ position Sketch REMES
diameter [mm]
1 Introduction
t>1
2 Butt weld 40 O D PA ss nb
t>1
3 Butt weld 40 O D PC ss nb
t>1 .
4 Butt weld 40 O D PH ss nb
According to ISO 6947:2011, welding position PF for tubes has be changed to test position PH covering PE, PD and PA

Welding and evaluation of test pieces, only visual testing required 16.5 TW
Recommended

No. Type of weld material
thickness, [mm]

Wel_d!ng Sketch Remarks SIETEETRY
position class

t2-4
1. Butt weld 40 O D PH ss nb ISO 5817 C
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Practical training T M 16.6

‘ Subject

Learning outcomes the
participant will acquire
through this subject

Tube Welds

1. According to the WPS adjust the welding parameters

2. ldentify the most common application of each type of current, polarity and electrode
3. Make tube welds in different types of joints in single and multi-run technique.
(According to table below)

4. Read WPS and follow the instructions in it (joint preparation, welding sequence, pre-
heating, etc.)

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

6. Able to maintenance the welding equipment (welding torch, cables, etc...)

7. Perform root face and gap preparation with grinding tools.

8. Recognize and solve the mistakes done when he or she welds.

Elaboration

Practical training 6

Execution of tube weld according to table M 16.6

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.

71




wlly Erasmus + KA2 - Partnership
(3 WELDCHANCE Project 2016-1-HR01-KA202-022187 < [

M16.6 TW

Table M16.6 TW

16.6 TW Process 141

Recommended
Type of weld ”?ate”a' Welq!ng Sketch RENEWS
thickness position
/diameter [mm]
1 Introduction
t>1
2 Butt weld 40 O D PA ss nb
t>1
3 Butt weld 40 O D PC ss nb
t>1
4 Butt weld 40 O D PH ss nb
5 Butt weld t>1 H-L045 snb
40 O D
Branch connection t>1 D = pipe
6 | butt weld (set on) 40 O D H-L045 D =branch=0,5D

Welding and evaluation of test pieces, only visual testing required 16.6 TW

Recommended
Type of weld material . Standard/
; position class
thickness, [mm]

t2-4
40 O D

1 Butt weld H-L045 ssnb ISO 5817 C
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EVALUATION LIST
Practical examination

Welding process: TIG T 141

Material: Ferritic Steels: Carbon and Low Alloy steel and Stainless Steels
Austenitic

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

PE, t=2 7 4mm, ss nb ISO5817/C

PH, D=4071 80mm, t=21 4mm, ss
nb

HLO45, D=407 80mm, t=27 4mm,
ss nb

Grading during
educationi VET
and adult

ISO5817/C

ISO5817/C
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2.2.4. Practical vocational modules
Material:

Aluminum

74



wlly
(3 WELDCHANCE

Name of the module

List of vocational units of
learning outcomes from
the qualification standard

Erasmus + KA2 - Partnership
Project 2016-1-HR01-KA202-022187

- Erasmus+

Process

131

MIG Welding for Aluminum

MIG welding (Process 131) for Aluminum
PRACTICAL TRAINING

1. Introduction to MIG (Proces 131) Welding of Aluminum
2. Introduction to Fillet Welds

3. Fillet Welds

4. Introduction to Plate (Butt) Welds

5. Plate (Butt) Welds

How to learn and work with this module:

Module objective

1. To obtain basic experience in using the machine and equipment for process 131
(MIG welding).

2. To obtain basic experience in the MIG welding process (131) and to be able to
produce fillet welds in plate in PA, PB, PF and PG positions.

3. 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.

4. To obtain experience in the MIG welding process (131) and to be able to produce
single sided butt welds with backing and double sided butt welds with root opening in
plate in PA and PF positions.

5. To obtain experience in the MIG welding process (131) and to be able to produce
single sided butt welds with backing in plate in PC and PE positions and double sided
butt welds with root opening in plate in PB, PC, PD, PE and PF positions.

Module description

By mastering the content of this module, the participants will be able to execute joining
of materials using fillet welds in different welding positions, apply measures and
personal protective means and safety at work as well as do visual inspection of the
welded joint.

Linked to the guidelines

IAB-089r5-14-Part |-February-2014

Subject

Introduction to MIG (Process 131) Welding of Aluminum

Learning outcomes the
participant will acquire
through this subject

1. Apply the instructions from WPS (joint preparation, welding sequence, pre-heating,
etc.).

2. Adjust the welding parameters according to the WPS.

3. Perform safe welding according to the WPS and using the necessary PICs.

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

5. Maintain the welding equipment (welding torch, cables, etc.).

6. Select suitable tools, jigs and work place for aluminum

7. Implement the appropriate necessities for the storage and the cleanliness of the
consumables

Elaboration

Practical training |

Execution of welds according to WPS

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam, making of test object.
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M12 FW

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

Practical training i M 12.1

Introduction to Fillet Welds

Subject

Learning outcomes the
participant will acquire
through this subject

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

2. Control the welding power source efficiently.

3. Make fillet welds in different types of joints as specified in the table below in single
and multi run technique.

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

5. Analyze mistakes done during welding.

6. Correct the mistakes (welding technique or imperfection).

7. Maintain the welding equipment (welding torch, cables, etc...)

Elaboration

Practical training 1

Execution of fillet weld according to table M 12.1

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtaul Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M12.1 FW

Table 12.1 FW

12.1 FW Process 131

Recommended

Type of weld material Welq!ng Remarks
: position
thickness [mm]

1 Introduction

2 Bead on plate Unlimited PA/PFIPG

3 Fillet weld, T-joint t>3 PA

4 Fillet weld, T-joint t>3 PB

5 Fillet weld, T-joint t>3 PG

6 | Fillet weld, corner joint t>3 PG

7 Fillet weld, T-joint t8-12 PB

8 Fillet weld, T-joint t8-12 PF

9 Fillet weld, T-joint t8-12 PD

Welding and evaluation of test pieces, only visual testing required (each run) 12.1 FW
Recommended

Type of weld material
thickness, [mm)]

Welding Sketch Standard/
o Remarks
position class

Fillet weld,
T-joint

multi layer

t8-12 PF VT + fracture

ISO 10042 /C
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Practical training i M 12.2

Subject

Learning outcomes the
participant will acquire
through this subject

Fillet Welds

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

2. Control the welding power source efficiently.

3. Make fillet welds in different types of joints as specified in the table below in single
and multi run technique.

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

5. Analyze mistakes done during welding.

6. Correct the mistakes (welding technique or imperfection).

7. Maintain the welding equipment (welding torch, cables, etc...)

Elaboration

Practical training 2

Execution of fillet weld according to table M 12.2

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtaul Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M12.2 FW

Table 12.2 FW

12.2 FW Process 131

Recommended

Type of weld material Welq!ng REMES
: position
thickness [mm]

1 Introduction

] t5-10
2 |Fillet weld, Tube to plate D 80 - 120 PB

] t5-10 *
3 |Fillet weld, Tube to plate D 80 - 120 PH

] t5-10
4 |Fillet weld, Tube to plate D 80 - 120 PD

Recommended

: Welding Standard/
material o
thickness, [mm] position
Single layer
both, plate
Fillet weld, t5-10 and tube with
1 Tube to plate D 80-120 PH nearly the ISO 10042/ C
same
thickness
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M2 Pw il @ |

Aluminum
Material group 21. 22. 23 (ISO /TR 15608)

Practical training i M 12.3

‘ Subject

Learning outcomes the
participant will acquire
through this subject

Introduction to Plate (Butt) Welds

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

2. Control the welding power source efficiently.

3. Make platewelds in different types of joints as specified in the table below in single
and multi run technique.

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

5. Analyze mistakes done during welding.

6. Correct the mistakes (welding technique or imperfection).

7. Maintain the welding equipment (welding torch, cables, etc...)

Elaboration

Practical training 3

Execution of plate weld according to table M 12.3.

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtaul Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M12.3 PW

Table 12.3 PW

12.3 PW Process 131

Recommended

Type of weld material Welq!ng Remarks
. position
thickness [mm]

1 Introduction

2 Butt weld t8-12 PA ss mb

3 Butt weld t8-12 PF ss mb

4 Butt weld t8-12 PA bs with or without
grinding

5 Butt weld t8-12 PF bs with or without
grinding

Welding and evaluation of test pieces, only visual testing required (each run) 12.3 FW
Recommended

Type of weld material
thickness, [mm)]

Welding Sketch Standard/
o Remarks
position class
bs
with or
without I
grinding
VT each run

1 Butt weld t8-12 PF
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Practical training i M 12.4

Subject Plate (Butt) Welds

1. Adjust the welding power source to fit the purpose.
2. Control the welding power source efficiently.
3. Make plate welds in different types of joints as specified in the table below in single

Learning outcomes the and multi run technique.
participant will acquire 4. Visually inspect his/her own work and take appropiate action resulting from that
through this subject inspection and deal with problems within his/her control

5. Analyze mistakes done during welding.
6. Correct the mistakes (welding technique or imperfection).
7. Maintain the welding equipment (welding torch, cables, etc...)

Elaboration

Practical training 4 Execution of plate weld according to table M 12.4.

Note The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods: Integrated interactive training:

Virtaul Welding Training System (VWTS): up to 40%

Training on the welding machine: minimum 60%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions

Methods and types of
work

Learning types
Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M12.4 PW

Table 12.4 PW

12.4 PW Process 131

Recommended Weldin
Type of weld material ding REMES
: position
thickness [mm]
1 Introduction
2 Butt weld t3-6 PE ss mb
3 Butt weld t3-6 PC ss mb
4 Butt weld t8-12 PE bs Wlth_ or_W|thout
grinding
5 Butt weld t8-12 PC bs with or without
grinding

Welding and evaluation of test pieces, only visual testing required (each run) 12.4 PW
Recommended

\[oR Type of weld material Wel_d!ng Sl Remarks SENEEITRY
position class

thickness, [mm]

1 Butt weld t3-6 PC ss mb I
or bs

ss mb or

bs with or
without
grinding

4 Butt weld t8-12 PE I
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EVALUATION LIST
Practical examination

Welding process: MIG i 131
Material: Aluminium and Aluminium Alloys
Material group: 21, 22 and 23 1SO /TR 15608

M1 PF, t=81 12mm, ml VT + fracture 1SO 10042/ C

FW PH, D=801 120mm, t=51
M2 10mm, sl
both, plate and tube with nearly

Grading during :
education i VET the same thickness 2

and adult PF, t=8 12mm, bs
M3 With/without grinding VT each run Il

VT ISO 10042/ C

PW
PC, t=37 6mm, ss mb or bs

M4 PE, t=81 12mm, ss mb or bs

VT each run 1

* filler metal shall be aluminum magnesium, material grainall be 22
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. . Process
TIG Welding for Aluminum 141

TIG welding (Process 141) for Aluminum
PRACTICAL TRAINING

. Introduction to TIG (Process 141) Welding of Aluminum
. Introduction to Fillet Welds

. Fillet Welds

. Introduction to Plate (Butt) Welds

. Plate (Butt) Welds

. Introduction to Tube Welds

. Tube Welds

~N~No b~ wWNPE

How to learn and work with this module:

Module objective

1. To obtain basic experience in using the machine and equipment for process 141
(TIG welding).

2. 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.

3. To obtain experience in process 141 (TIG-welding) and produce fillet welds in plate
in PD position and in tube-to-plate joints in PB, PD and PH positions using both single
and multiple layer technique.

4. To obtain experience in process 141 (TIG welding) and to be able to produce single
side butt welds in plate in PA and PC positions.

5. To obtain experience in process 141 (TIG welding) and to be able to produce single
side butt welds in plate in PE and PF position.

6. To obtain experience in process 141 (TIG welding) and to be able to produce single
side butt welds in plate in PE position.

7. To obtain experience in process 141 (TIG-welding) and to be able to produce single
sided butt welds in pipe in PA, PC, PH and H-L045 positions using relatively thick
materials.

Module description

By mastering the content of this module, the participants will be able to execute joining
of aluminum using fillet, plate and tube welds, TIG welding process (process 141) in
different welding positions, apply measures and personal protective means and safety
at work as well as do visual inspection of the welded joint.

Linked to the guidelines

IAB-089r5-14-Part I-February-2014
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‘ Subject

Learning outcomes the
participant will acquire
through this subject

‘ Introduction to TIG (Process 141) Welding of Aluminum

1. Apply the instructions from WPS (joint preparation, welding sequence, pre-heating,
etc.).

2. Adjust the welding parameters according to the WPS.

3. Perform safe welding according to the WPS and using the necessary PICs.

4. Perform root face and gap preparation with grinding tools.

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

6. Maintain the welding equipment (welding torch, cables, etc.).

7. Select suitable tools, jigs and work place for aluminum.

8. Implement the appropriate necessities for the storage and the cleanliness of the
consumables.

Elaboration

Practical training |

Execution of weld according to WPS

Note

The teaching process is performed theoretically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: combined work methods - verbal method, demonstration method,
cooperative learning, mental maps, ICT programs, interactive quizzes.

Type of work: frontal, group, pair and individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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s L

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

Practical training i M 17.1

‘ Subject

Learning outcomes the
participant will acquire
through this subject

Introduction to Fillet Welds

1. According to the WPS, adjust the welding parameters.

2. Identify the most common application of each type of current, polarity and
electrode.

3. Make fillet welds in different types of joints in single and multi-run technique.
(According to table below).

4. Read WPS and follow the instructions in it (joint preparation, welding
sequence, pre-heating, etc.).

5. Visually inspect his/her own work and take appropriate action resulting from

that inspection and deal with problems within his/her control.

Able to maintenance the welding equipment (welding torch, cables, etc...)

Perform root face and gap preparation with grinding tools.

Recognize and solve the mistakes done when he or she welds.

©oNo

Elaboration

Practical trainingl

Execution of fillet weld according to table M 17.1

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 60%

Training on the welding machine: minimum 40%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content acquisition, content application.
Types: oral exam, written exam, making of test object.
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M17.1 FW

Table 17.1

17.1 Process 141

Recommended
Type of weld material
thickness [mm]

Welding

position RS

Remelting (dressing)

1 Introduction the top layer is not
permitted

2 Bead on plate Unlimited PA/PF/PC

3 Fillet weld, T-joint t>1 PA
4 Fillet weld, T-joint t>1 PB
5 Fillet weld, T-joint t>1 PF

Outside fillet weld,

e t>1 PA, PF, PC
corner joint

Full penetration weld

Recommended Welding Sketch Standard/
material o Remarks
. position class
thickness, [mm]
1 Fillet weld, T- t2-4 PB sl ISO 10042 C
joint
2 F'”etjz’)‘i’ﬁld' T t6-8 PF ml ISO 10042 C
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Practical training 1T M 17.2

‘ Subject

Learning outcomes the
participant will acquire
through this subject

|

Fillet Welds

1. According to the WPS, adjust the welding parameters.

2. Identify the most common application of each type of current, polarity and
electrode.

3. Make fillet welds in different types of joints in single and multi-run technique.
(According to table below).

4. Read WPS and follow the instructions in it (joint preparation, welding
sequence, pre-heating, etc.).

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

6. Able to maintenance the welding equipment (welding torch, cables, etc...)

7. Perform root face and gap preparation with grinding tools.

8. Recognize and solve the mistakes done when he or she welds.

Elaboration

Practical training 2

Execution of fillet weld according to table M 17.2

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 60%

Training on the welding machine: minimum 40%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M17.2 FW

Table 17.2

17.2 Process 141

Recommended
Type of weld material
thickness [mm]

Welding

position REMEN S

1 Introduction

2 Fillet weld, T-joint t>1 PD

. t>1
3 | Fillet weld, tube to plate 40 & D d PB
4 | Fillet weld, tube to plate t>1 : PD
’ P 40 O D (
5 |Fillet weld, tube to plate t>1 PH

40 O D (

Welding and evaluation of test pieces, only visual testing required, 17.2
Recommended

Type of weld material
thickness, [mm)]

Welding Sketch Standard/
o Remarks
position class

Fillet weld, T- t27 4

joint 40 O D PH sl ISO 10042 C
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Practical training i M 17.3

‘ Subject

Learning outcomes the
participant will acquire
through this subject

Aluminum
Material group 21. 22. 23 (ISO /TR 15608)

Introduction to Plate (Butt) Welds

. According to the WPS, adjust the welding parameters.

2. ldentify the most common application of each type of current, polarity and
electrode.

3. Make plate welds in different types of joints in single and multi-run technique.
(according to table below).

4. Read WPS and follow the instructions in it (joint preparation, welding
sequence, pre-heating, etc.).

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

6. Able to maintenance the welding equipment (welding torch, cables, etc...)

Perform root face and gap preparation with grinding tools.

8. Recognize and solve the mistakes done when he or she welds.

N

Elaboration

Practical training 3

Execution of plate weld according to table M 17.3

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 60%

Training on the welding machine: minimum 40%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M17.3 PW

Table 17.3

17.3 Process 141

Recommended weldin
Type of weld material c¢ing Remarks
: position
thickness [mm]
1 Introduction
2 Butt weld t>1 PA ss nb
3 Butt weld t>6 PA ss nb
4 Butt weld t>1 PC ss nb
5 Butt weld t>6 PC ss nb

Recommended
material
thickness, [mm]

Welding Standard/
o Remarks
position class

1 Butt weld t6iT 10 PC ss nb ISO 10042 C
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Practical training i M 17.4

Subject Plate (Butt) Welds

1. According to the WPS, adjust the welding parameters.
2. ldentify the most common application of each type of current, polarity and

electrode.
3. Make butt welds in different types of joints in single and multi-run technique.
(According to table below).
Learning outcomes the 4. Read WPS and follow the instructions in it (joint preparation, welding
Fharr(;fgljaatr;ltigvg:]gfeqcl:”e sequence, pre-heating, etc.).
5. Visually inspect his/her own work and take appropriate action resulting from
that inspection and deal with problems within his/her control.
6. Able to maintenance the welding equipment (welding torch, cables, etc...)

7. Perform root face and gap preparation with grinding tools.
8. Recognize and solve the mistakes done when he or she welds.
Elaboration
Practical training 4 Execution of plate weld according to table M 17.4
Note The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.
Other

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 60%

Training on the welding machine: minimum 40%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Methods and types of
work

Learning types
Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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M17.4 PW

Table 17.4

17.4 Process 141

Recommended

Type of weld material Welq!ng Remarks
: position
thickness [mm]
1 Introduction
M
o,
2 Butt weld t>1 PF | ss nb
gy
™
3 Butt weld t>5 PF . : ss nb
4 Butt weld t>1 PE ss nb
5 Butt weld t>5 PE ss nb

\ Welding and evaluation of test pieces, only visual testing required, 17.4
Recommended

material
thickness, [mm]

Standard/
position class

1 Butt weld t6-10 PF ss nb ISO 10042 C

2 Butt weld t6i 10 PE ss nb ISO 10042 C
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Aluminum
Material group 21. 22. 23 (ISO /TR 15608)

Practical training i M 17.5

‘ Subject

Learning outcomes the
participant will acquire
through this subject

Introduction to Tube Welds

1. According to the WPS, adjust the welding parameters.

2. ldentify the most common application of each type of current, polarity and
electrode.

3. Make tube welds in different types of joints in single and multi-run
technique. (According to table below).

4. Read WPS and follow the instructions in it (joint preparation, welding
sequence, pre-heating, etc.).

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

6. Able to maintenance the welding equipment (welding torch, cables, etc...)

Perform root face and gap preparation with grinding tools.

8. Recognize and solve the mistakes done when he or she welds.

~

Elaboration

Practical training 5

Execution of tube weld according to table M 17.5

Note

The teaching process is performed practically 100% of time in order to meet the
performance criteria of the mentioned outcomes.

Other

Methods and types of
work

Methods: Integrated interactive training:

Virtual Welding Training System (VWTS): up to 60%

Training on the welding machine: minimum 40%.

Type of work: individual work.

Remark: methods and types of work are determined for each class by the
teacher/instructor, according to the syllabus/curricula, participants' personality as well
as material and other conditions.

Learning types

Elements and types of
testing and evaluation of
participants

Elements: content application, technique application, execution of weld.
Types: making of test object.
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